Agricultural. Result cm Institute 

PUSA 






] 


Nature 

A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE' 


VOLUME LXXXV 

« 

NOVEMBER, 1910, to MARCH, 1911 


To the so{id ground 

<%f Nature trusts the mind which builds for aye 1 — WgrDSWOri h 


♦mAonViLLAN AND CO., 

* NEW U>RR THE MACMILLAN COMPANY 




Nmimrtt 1 
iJfmrcki 3 1911 J 


INDEX. 


ibbny (Canon K ), the S tiling flight of Hirds, 475 
ibM (Prof C) the M* leorology of th< I ulnn , ^30 
ibel (() ), dir K(konslruktion acs Diplndotus, no 
lIx L (Dr VVillMmnm) Dr hi riptinn of tin ( < n l>r 1! ( urn \ 
of fhi Ouinc i-pig sf s 

ibcltl (l>r ) f IVopt r Motion of thi Si \r IU) + p° c>o 1K1 
ibiuy (Sir VV dr W ), Colour-bhndiu ss und the Iruhro- 
nnliL Tlicory of Colour-vision, 250 
ihrilnmn (A), the Photogr tpliy of Moving Obpits und 
llnnd-r imr r i Work for Advaim-d Workers, inj 
ibruzzi’s (the Duki of tin) Ixpcdihon to tli< Knrnkomn 
Himalayas, Dr b Do I ilippi at Ko)ul Gcogriphii il 
Society, 124 

kbsorbing Mittfr in Spncr, Messrs luma and Worssc II, 4?^ 
bland (II D ), Som* Prehistoric Monuments in the acilh 
Tales, 22 

Required Characters, Darwin ind thr Transmission of 
T A Park>n, 474, Prof John W Judd, C H , I K S , 
474 , 

Uquired Characters, the Inheritance of, Sir W I 
1 hlnclton-Dyi r, K C M (. , FRS, 371 , Prof John \\ 
Judd, C B , 1 RS, *03 

tduiiu (Prof J G , I RS), the Principles of Pntholog), 4 
Idams (II Isabel), Wild blowers of the British Isles, 134 
Adamson (R S ), ( omparatlvc Anatomy of the leaves of 
Certain Spec If 9 of Veronica, 305 
Adeney (Dr \V b) Estimation of the Organa Matters 
In Unpolluted and Polluted Waters with Potassium 
Bichromate and Sulphuric Aud, 331 
Vdhirary (Birendra Bhusan), Kcnetions In Pn s< nee of 
Nickel, 130 

Administration the Broad Stone of Fmpire, Probhins of 
Crown Colony Administration, with Records of Pi rsoml 
Experience, Sir Charles Bruce, G C M O , 220 
Adrla und des Mittelmeergebietes, der Niturfnund am 
Strande der, Prof Carl I Corl, 369 
Aeronautics an Attempt at " \ol d vortix," G D 
Bocrlage, 337, Balloon Experiments earned out at BI a k 
pool, Copt C H Ley* 295 
Aeroplane Patents, Robert M Netlson, 370 
Africa, the Yellow and Dark-skinned People, of, South of 
the Zambezi, Dr G McCall Thcnl, Sir H If John 
■too, G C M G , KCB, 34a 
African Game Trails, Theodore Roosevelt, Sir If II 
Johnston, G C M G , K C B , 77 
Agenda Club, the, 314 

Agriculture 1 Report on the Distribution of Grants for 
Agricultural Education and Research In thi Years iqoft 9 
and 1909-10, 13 , the British Silence Guild, the Promt 
Position of Agricultural Research In the United Kingdom, 
13, Growth of Sugar-beet in England, Chns B ithurst, 
ao, Production of Sugar (fom Sugar Iwet J Snxon 
Mills, 85, Sugar-beet Grown for Fxport in Norfolk, Mr 
Sawyer, 3^, Constituents of the Soil, Mr Tailvir 40 
Wlunt-growlgg and Its Prcsent-dny Problems, Dr V J 
Russell, sT: the Milling and Baking Qualities of Indi m 
Wheat, Albert Howard and Gabrtllle I C Howard 
S49, the Influence of Environment on the Milling and 


Unking (JudiliiM nf Win iL in Indm, MIm rt H^w ijd 
If M I Mike mid (iibriilU I ( llowud 23(1 Win il in 

I n*li 1, its Production Vain Ins md linprovi m< ills Alin rt* 

How trd md Gubu 1’ L C 11 nv\ ud 240 Meinor mdiini 
tin Indnn Win at for tin British Mirkit, Sir Janus 
Wilson, k( II , 347, the Pinitue of Soft Chet si- 

miking, C W AVnlkt r lisdalo and 1 K Robinson, 71, 
DmiIIi of Dr W 11 Briwtr 83, Report on tin I xpt ri- 
m< nt St ition, I tirloh, Virgin Islands, for 1909 10 83, 
Cotton Cultivition in Pgypt, Mr hondm, 83, Colton 
C.rowing within the British I mpir<, J 11 Kwl nt 
Kovd Gi ographual Som ly, 184, Cotton Growing m lh< 
British bmpire, Mnuncc Alfassn, 3K2 , Report oil 1 he 
Present Position of Cotton Cultivation, Dr W\ndham 
R Dunstnn, IRS, 320, Agriculture in the Dry 
Regions of the British Fmpire, Dr 1 J Russell, 111 
Iransvanl Agricultural Journal, Dr F J Russell, in, 
Agricultural Journal of the Cape of Good Hope, Dr 
F J Kussilf in, Witir Requirements of (nips in 
India, J W leather, Dr F J Rush* II in. Destruc¬ 
tion of Agricultural Plant Posts by C In mu nl Mi'ins, 

II L IiOng, 117, Question of Utilising W md Powi r in 
Country Districts, Dr Sutton, 148, Agricultural Kisutnh 
in Jnpnn, 151 Silkworm Problems, K Toyama, 131 
Prof C Sasaki, 151 Klclncs Handwdrterbuch der 
Agnkulturchr mn, Dr Mix Pacson, Dr I* J Ruhsi 11 
H14, Milch und Molkereiprodukte, lhrc I lgensclnfo n 
/usammenfiotzung und Gewinnung, Dr Paul Sommer- 
ft Id, iC>8 Pn nation of Bamboos from the Attacks nf 
thi Bamboo Bntln or 11 Shot-borer, 11 E P Stebbmg, 
178, Suitability of Bamboos and T along or Cogon Grass 
for Making Paper Pulp, G F Richmond, 246 Advan 
tngo of Mni/e as a Crop for Export, Mr MacDonald, 
178 Use of 1 *» rtdisprs for Cereals, 178, Feeding Value 
of Mangels, Prof Wood, 161, Effects of Tarred Roads 
on Vegetation, Marcel Mirandi 161, Influence of thi 
I irring of Ronds on the Adjacent Vegetation, Fd 
Griffon, 337, Jubilee of the German Agricultural Society 
2t 4, “ Koleroga,” a Palm Diwase, Dr L C Coleman 
217 Bacterial Disease of the Potato Plant in Ireland and 
the Organism causing it, G II Poth\bridge md Paul 
A Murphy, 296, Peru To-day, 317, Reports of the 
Botniinnl Departments in Trinidad and Tobago, Prof P 
( nrmodv, 3*3, Agricultural and 1 orestry Dipartment 
of the Nxnsaland Protectorate, 346 ( ultivntlon of MiJIrt, 
Jut<, and Caravonlcn Cotton 32b Phosph if* Field** of 
Idaho, Utah, and Wyoming, 340. Soil Fertility, Dr R 
Greig-Smlth, 362, Grant for Fntouragimint of Light 
Horse Breeding in Great Britain 3R1 , Rural Ttonnmv 
of the Bombay Deccan Mr Keatinge, 382 the Impinnl • 
Dtpartment of Agriculture in the Wrsl Indus Sir 
Daniel Morris, K C M , at Royal Colonial Institute, 
418, transformation of Prolcida into Fats ^ ^tieren- 
stnn 437, Argentine Kepublk Agrirulturnl and Pnstornl 
Census of the Nation Stock-breeding and Agilcullurc in 
1908, 4SS I ive Stock nn f Agricultural ( ensus of th< 
Argentine Republic, 4SS What nre has done for 
the West Indies, Sir W T Thlseltqp-D>er, K C M G , 



IV 


Index 


C Nature 
Jdmrck >3,191A 


>«R s 477 the Manuring of Market garden Crops 
Dr B Dyer and F W F Shrivell ^03 Report on the 
Botanic Station E xpenmmtal Ploti. and Agricultural 
F duration 320 Jtr also British Association 
Agrogfolugii al Congress at Stockholm the InUrnational 88 
Agulhon (11 ) Action of th Lltra violet Rays upon 
Diastases 506 

\hrens (C D ) Mirtn ** Bihquid Prism 134 
Aigrettes md Bud Skins the Truth about thur ColUction 
and I xport Harold Hamel Smith 107 
Aird (Sir John) Death of 341 

Airship Methods of Finding the Height of an Captain 
Paul Rtnard si the Airship for the British Navy 335 
Ait ken (Dr R G) Double St us 418 
A it Wen (Dr W A ) the Voice 1 >q 

Albte (Helm R ) Hartlv PI mis for Cottage Gardens 101 
Albrecht (Dr) Mars and its Atmosphere 48b 
Alcoholism a Second Study of the Influmrt of Parental on 
* thi Physique and Ability of the Offspring K irl Pearson 
FRS and F thi I M I Iderton 470 
Akoholism in Adult*. a Prelimimrj Study of I xtremt 
Am> Banington and Karl Pearson F R S and Dr 
.David Heron 471) 

# Alethin (V) Vegetation on ihe kasatzkis* 1 Sirppc 346 
\kKinder (D ) Nigtnan Punch and Judy Show 116 
\lfnssi (Maurice) Cotton Giowin^ in (hi British 1 mpirc 

3 «j 

Algebra 1 School Algibrn II S Hill 167 1 Umints of 

Algebra A Schulte 167 Colkgt Algebra Prof H 1 
Reitz and ARC rnthorne 368 
Aik iloidt die Prof F Winttrstun and Di (1 Irnr 131 
Allbutt (Sir T ( li fiord K C B F R S ) Phvsiologv the 
Sirvant of Medicine being the Hitcbrock I cctur s for 
iqoo delivered at the l mvmili of C ilifoinu Berktk) 
t al 465 

Allegheny Observatory Pubheations of the Prof 

Schlesingcr 318 Dr SrhUsinger and D Alt r 318 
Dr R H Baker 21H 

\llin (M J ) 1 ns\ Method of Treating Printing out Paper 
(P O P ) for ill kinds of Photography 361 
Allen fc Commercial Org inir Analysis 37 365 
AJpago (Dr R ) Observations oi Magnetic Drd nation and 
Dissi|iation of riertrii Ch irge which they made at P idua 
on May 14 a 1 130 

Alpine Switzerland PI int life in F A Ncwall Arl er 304 
Mtcr (D ) Publications of tlu Alltghrn) Obscrvatorv 318 
Altitude Jables Computed for Intervals of lour Minutes 
betwe* n the Parallels of l atitude o° and 30° and P iralli Is 
of Declination o° and 24 0 designed for the Deti munition 
of the Position line at all Hour Angles without 
logarithmic Computation F Ball 201 
Alverstone (f ord) the Work of Polytechnic Institutes 230 
Amann (M ) the Total Fclipnc of the Moon of November 
16 1010 observed at Aosta Italy 361 
Airnr (Jules) Respiritorv fcxchnnges after Work has been 
Done 161 

Ameghino (Dr F) Certain Teeth from a Cavern in 
Cuba 48 Slone Implements found near Mar di 1 Plata 

*83 

America American Meat and its Influence upon the Public 
Health Dr Albeit Leffingwcll 333 Surface Water 
Supply of the Lnited States 1907-8 383 American 

Association for the Advancement of Science the Making 
of a Darwin Dr David Starr Jordan 354 the Minne 
spoils Meeting of the 410 American Men of Science, 
307 I eadmg American Men of Science 397 
Auunodsscus tncetius the Mcgalospherit form of F 
Chapman 139 

Anatomy Summary of Recent Investigations upon the 
Anatomical localisation of the Human Cerebral Cortex 
Prof* Mannesco 378 the Archaeological Survpy of Nubia 
Report on the Human Remains, Dr* G Flliot Smith 
FRS, and F Wood Jones 310 
Anderson (Dr Tempest), Matavanu a New Volcano in 
Savah (German Samoa) Dtscourse at Roval Institution 
9a Decay of Building Stones, no 
Andrews (Dr C W FRS) a Descriptive Catalogue of 
the Marine Reptiles of m Oxford Clav based on the 
Leeds Collection in,the British Museum (Natural History) 
London 164 * 

Andrews (E C), an Excursion to the Yosemite, 130 


Anccfiottb of Big Cats and other Beasts, David Wilson, 333 
Angiosperma 1 ower Cretaceous, Dr M C Stopes, 139 
Angot (Alfred) Farlhquake of January f 1 1911 39O 
Annandtilc (Dr) New Genus of Psychodid Dtptcra from 
the Himalaya and Iravancore 122 
Anmversaiv Meeting of the Royal* Society, 143 
Annuairc du Bureau des I ongitudes, 151 
Antirctica the S cond I rcnch Antarctic Expedition Dr 
j B Chariot it Roy il Giognphiinl Society 357, Pro* 
nos d Work of the Gmnan Ant in tic Expedition, 313, 
} resent Position of Anlintu Meteorology R C Moss- 
man, 318 Austriltm Antarctic Expedition 414, the 
Ancient Fossil Arcfucoiyathus in Antarctica 413, tho 
Nitrates in the Atmosphirt of the Antarctic Regions, A 
Muntz and F Lunl 463 Jap mese AnturUid Lxpedillon 

Anthropology Changes in Bodily Form of Descendants 
of Immigrants Dr A C II iddon FRS 11 Worked 
I lints from tht Ipxwuh Disirnt W Whitt iker FRS 
116 Nigerian Punch md Judy Show D Alexander 116 
Bullfighting imong the Fultni Capt A J N Ire- 
meirnt 11O Homo lungnuonsis H tuner 1 (in paltio 
lithischer Sktlcttfund ius dem untcren Aungn icien dir 
Station (omtHijptlk bei Montftrnnd (Pfrigord) H 
Kltitsch and O H rnscr Rich ird N W gner 119 Dit 
Aungn tc Rasse und ihrc StiNung im Stamnibium dir 
Mi’iisrhhut H Kh itsrh RuhirdN Wigner 119 aNiw 
T htory of the Descent of M in l rof A Keith job 309 
(«prh irdt v Bonin 308 thi \m\al of M in m Britain 
H xley Mcmon d I ectun t Rival \nthropologu il In 
slitutt Prof W Bovd Dm kins FRS uj the Negro 
in the N( w World Sir Hirry H Johnston G( MG 
k C B Prof (1 1 lliot Smith I R S 172 I iving sp u 
men in tht Isl md of 1 u/on b ring closr Rel it ton ship to 
the P dxohthic T vpt Dr R B Bi in 17b Runl Am 
tom\ of the Ptople of layti) Dr Uenn 176 Origin of 
the Rajputs and Mihriltis V\ ( lookf 177 Different 
1 \pes of Fan. occurring among the Philipinos R B 
B in zib Ctrl in Phvsitut < h rictirsof thi Negroes of 
tht Congo I rie Stale and Nig rn Dr Arthur Keith at 
Rov il \nihropologu it lnstitut j 1 N olithic Intt rment 
discovered between Atnrd and \obilr T Zammit 343 
the i ribe md lntertnbil Rilitons in Australia G ( 
Wheelei 267 T wo Represent Uiv 1 ribes of Queens' uid 
with in Inquiry comerning tht Origin of the Australi in 
Race J Mithiw 307 tht Ar h'eological Survey of 
Nubu Report on the Hum in Rimains Dr G Flliot 
Smith FRS ind F Wood Jones 310, the Tomb of 
Two Broth rs Miss M A Murray, 332 Mating Mar 
riage end the Status of Women James Conn 334 
Women of All Nations ^37 Ceylonese Drum known as 
Udilya Dr A Wdlov 344 Fxploration of a Pakco 
lithu C ive dwelling known is l a Cotte at St Brelnde 
Jerscv F T Nirholls »nd J Sinel 344, Dioptrographic 
1 racings, in Four Norm il of Fifty two Tasmanian Cram i 
Prof R J A Berry and A W D Robertson, 366 *Dcr 
Stand un^rer kenntnisxe vom fossilen Menschen Prof 
W Branci Piaf G Flliot Smith, 40a a Tribe of 
Pygmies on the Kipare Ri\ r Claude Grant 413, Pre¬ 
historic Operation P sincipital ” Dr F Gron 430 
Exploration of a Flint Implement Factory, H S CowpHM-, 
320, see al%o Bntibh Association 
Antiquary*b I ife Accidents of in D G Hogarth, >38 
Antoniedi (I M) Obw rv itious of Mars 303 
Ants, on the Origin of SI ivery md Parasitism In, Henri 
Pi6ron 351 

Aphrodite the Incense alt ir of at Paphos, Dr Max Ohne- 
falsch Richter, 123 

Appell (Paul) Blographie Hibliogr iphie analytlque dcs 
Fcrits Frnest Lcbon 335 

Appell of (Dr A ) Life history of the Common lobster, 179 
Arber (F A Newell) Plant I ife In Alpine Switxerland, 404 
Archecology Farly Bunal Customs in Egypt, Prof W M 
Flinders Petrie, FRS 41 Prof G Elliot Smith 
F R S , 41 New Discovenes at Knossos, H R HaU, 45 
Death of Richard Froude Tucker, 114 Ftcavatlona at 
the Site of the Roman Station of Marfpdunum on the 
Fosse Way 114 the So-called "Stone Circle* on Shard- 
Ington Hill, L Richardson 146, Arctic PlanU from the 
Valiev Gravels of the River Lea S Hauledlne Warren, 
106, the Sea-Kings of Crete, Rev James Balkie, *$$* 



Index 


m AWtrv, 
March *3, 1911 


Accidents of arf Antiquary’* Life, D G Hogarth, 238, 
Excavations onJlhe Island of Pselra, Crete, Richard B 
Seafrer, H R Hall, ay 2 , the Archaeological Survey of 
Nubia, Report on the Human Remains, Drs G Elliot 
Smith, FRS, and F Wood-Jones, 310, ihe fl erm in 
Excavations at Babyldh, H R Hall, 31a, an Arabic 
Pompeii In the Ni ighbourhood of Cordova, 314, the 
Incenne-altnr of Aphrodite at Paphos, Dr Mux Ohne- 
fnlsch-RIrhtex, 325, the Annual of the British *Mhool # at 
Athens, H R Hall, 339, an Institute of Human Pultcont- 
ologv, 41 a,, Papers of the British School at Rome, 445 , 
Megallthie Monuments and Prehistoric Culture In tnr 
Western Mediterranean, Dr Mackenzie, 445, Mr Pect, 
445, Distribution of Early Civilisation in Northern 
Greece In relation to its Geographic hI features, A J B 
YVact and M S Thompson, 440, lXath of P I) Scott- 
MoncnelT, 548, the Maya Hieroglyphs, W fc Gates, 449 
Archbutt (S L ), ( onstltutiun of the Alloys of Aluminium 
and /inr, 564 * 

Architecture Measurements of Spiral Stdirw ly of the 
leaning Tower of Pisa, Wm H Goodyear, 347, iht 
Settlement In Slramburg Cathedral, M Knaulh, 384 
Arctic Plants from the Y'ulley Gravels of the Rivtr I^ea, 
S Hazzlcdlne W irren, aof> 

Ardern (E ), Oxidation of Phenol by Certain Bacteria in 
Pure Culture, 127 

Argentina , Anaies ac It Ofidna Meieoroldgica, 250 
Argentine Republic—Agricultural and Pastoral Census of 
the Nation Stock-breeding and Agriculture in 1908, 444 
Argentine Republic, ( liniaW of the, W G Davis, 240 
Argentine Republic, I in Stock and Agricultural Census of 
the, 

Anstoh Man Society, Proceedings of the, 370 
Arithmetic Public School Arithmetic, W M Bikir 
and A A Bourne, 167, key to Hall and Stivens’s School 
Ariihmetic, I. \V Grenville 404 
Armfield (Constance S ), the Mower Hook, 407 
Armstrong (Dr h I* ), Oxidases differ from other kinds 
of hnzynw s, 26 

Armstrong (Prof H F , F R S ), LeithcV YVork on the 
Splitting of Fats at Intermediate Points in the Carbon 
Chain, nnd the formation of Peroxides bv Manganese 
and Iron i\ilh Hvdroxy-iuids, ah, Relations of Science 
with Commerciil life, 90 

Arnold (Prof J O ), a Fourth Rcculesrcnce in Steel, 157 
Arrow (G J ), the fauna of British Indn, including 
Cevlon and Burma Coleoptcra Lamellicorma (( et on 11 me 
nnd Dvnastina), 467 

Ashby (lir Henry), Notes on Physiology, 304 
Ashby (Dr T ), Excavations at Cuerwent, the Sil« of 
Ventn Silurum, 2a, Excavations at Hugear kim nnd 
Mnmdrn, Malta, 23 

Ashley (G H ), the Value of Co il Land, 420 
Ashworth fDr ), Partial Sterilisation of Soil#, 25 
Asia, the Recent Earthquakes in, Dr W N Shaw, F R S , 
335 • c Fhrw, f R S , 335 
A si nth Sochty of Bengal, Calcutta, 130, 396 
Asphalt Pavmg or Lining and Vegetation, 318 
Autonation of leathers In Technical Institutions, the, 5s 
Aston (F W), Distribution of Electric Force in the 


Crookes Dark Space, 394 

Astronomy Our Astronomical Column, at, 4G 8 7 » I,8 « 
150, 180, 218, ij8, 281, 319, 348, 384, 417, 4 S 3 * A 86 * 
423, . Fireball of October 23, YV f Dcnnmg, 21, 

the Motion of Molecules in the Tail of Halley’s Comi t, 
Prof Lowell, 21 , Fphemens for Halley’s Cornet, Dr 
Ebell, 51, Selenium Photometer Measure* of the Bright¬ 
ness of Hallev's Comet, Joel Slcbbln, 51, Halley's Comet, 
M Bassot, 97, H E Wood, 349, Messrs Innes and 
Worssell, 350, Father Goetz, 350, Profs Nlj land and 
Van der Wit, 35*. F Sv. 341. Dr J Mnscart. 3 S\. 
M Jamain, 351, Recent Helwan Photographs of Ha ley s 
Comet, Prof Barnard, 180* Observations of Halley s 
Comet mode at the Nice Observatory with the Gautier 
EquntorlaLof 76 cm Aperture, M Javelle, 129, Condition 
of the Atmosphere during the Recent Proximity of 
Hallev's Coiflet, H G A Hording®, 130. the Spectrum 
of Halley's Comet, C P Butler, * 93 u Dark Band 
^Surrounding the Polar Caps of Mars, Prof Lowell, aa . 
Markings of Mars, James H Worthington, 4° , ™ 
A M Worthington, C*B , F R S , 37a; Observations of 


Mars, E M Antonladi, 305, Mars and Its Atmosphere, 
Mr Innes and ||rs H E Wood, 486, Prof Campbell 
and Dr Albrecht, 486, the Satellites of Mars, Prof 
Inwall, 552, the Spectrum of Nova Saglttay^ No 2, 
I-eon Campbell, 22, Prof Mlllosevich, 22, Magnitude of 
Novu Saglttarli No 2, Dr Klstenpurt, 151, Discovery of 
Another Novu, Saglttarli No 3, Miss Cannon, 248, Novn 
Saglttarli No 3, H V 3306, Miss Cannon, 452 , a New 
Variable Star or n Novn 97, 1910, CygnI, Mr Hinks, 32 , 
New Variable Stars in Harvard Map, No 52, MIm 
C annon, 22, November Meteors, John R Henry, 40, 
Fireball on November 3, 51, Rotation of the Moon, 41, 
the Seculur Acceleration of the Moon’s Mean Motion, 
Dr Robert Brvunt, 119, the Total Eclipse of the Moon, 
November 16, F A Martin, 118, Madame de Robeck, 
118, MY 1 Luizet, Guillaume, and Merlin, 180, M Mon- 
t mgerand, 180, M I-ebeuf, 180, M Jonckheere, 180, 
Dr Max Wolf, 319, Father Fenvi, 319 the Total Eclipse 
of the Moon of November i(>, 1910, observed ot Aosta, 
Italy, M Amnnn nnd Cl Rozct, jOi , n New Map of 
Ihe Moon, Mr Gooducre, 319, the Apparent Diameter 
of Jupiter, Father Chevalier, ci , Equatorial Current of 
Jupiter in 1880, A Stanley Williams, 226, Anulvti^ri 
1 heory and T able* of Motion of Jupiter by Le Vi rrler, 
A Galliot, 327, Obst r vat ions ot Jupiter’s Galilean Satel¬ 
lites, Mr Innes, 424, Curved Photographic Plates, Prof 
K I Paltering, 41, Obseri«/«wis of the New CervJII 
Planet (K. U), 1910, M Coggia, 65 the Romanre ol 
Modern Astronomy, describing in Simple but Exact 
Language the Wonders of the Heavens, Hector Mac- 
phernon, jun , 71 , Death of Dr F Valle, 83, Discow rv 
of u Comet, Dr CerulH, 87, Orulh’s Comet, 1910c, Prof 
Hartwig, 119, Dr Fhell, 119 , Observations of, madeatlhe 
Observatory of Besnmjon with the Bent Equatorial, P 
t hofnrdet, 129, Cerulh’s Comit (iqioe), Identified with 
F'aye’s Short-period Comet, Prof Pickering, 150, Dr 
Fbell, 140, Dr Schiller," 141, Dr RiHtenpart, 141, Dr 
Ccrulli, 151 , Observations of Cerulll’s Comm 
made at the Observatory of Lyons, J Guillaume, 1611 
Fjihemerls for Faye’s Comet, 1910c, Dr Ebell, 1841, 
Identity of the Cirulli Com*t with the Favr Comet, G 
Fa\et, 193, Faye's Comet, 0 Fayet, 248, Observation of 
thi Faye-Cerul 1 Comet made at the Observatory of Mar¬ 
seilles with the Comet Finder, M Borrelly, a6i , Elements 
for Fa>e s Comtt, iqioc, Prof Rlstenpart and Dr 
Prager, 319, Mr Meyer and Miss Levy, 319, Fphemens 
for Faye’s Comi t. Dr Ebell, 523 1 Metcalf* Comet 
1910b), Dr Fbell, 87, 319, Recent FTreballs, 87, Mr ind 
Mrs Wilson, 140, C B Pennington, 150 J Hicks, 
150, Saturn's ltmgs, M Jonckheere, 150, K Schllkr 
218, Solar Activity und ltrrestnal Temperatures, W J 
Humphrevs, 87 Stars having Peculiar Spectra, and New 
Y ariuble Stnrs, 87, the Discovery of Neptune, 87, the 
Discoviry of Neptune, Lrvemer’s Letter to Gallo, 184 
Variable Stars in the Orion Nebula, 87, Moans of 
Determining by Colour Photometry the Parallaxes of a 
certain Class of Stars, Charles Nordmann, 97. di r 
Sternonhlmmel, Prof J D Messcrschmitt, 102 , Selenium 
Photometry of Stars, Dr Joel Stebblnn, 119, Photo¬ 
graphic Magnitudes of Seventy-one Pleiades Stars, Adolf 
llnatek, 119, Flements and Numbers of Ke« ntlv Dis¬ 
covered Minor Planets, Prof Ncugrbauer, nq. Spectro¬ 
scopic Measurement of the Rotation of Stnrs possessing 
an Atmosphere, with Spcual Reference to the Sun, \ 
Perot, 129, a Popular Guide to the Heavens, Sir 
Robert S Ball, 136, the Photography of Nebula 
Dr William J S Lockver, 140. Observations* of 
Magnetic Declination and Dissipation of FleelrJc 
Charge which they made at Padua on May 14-2*, Drs 
R Alfiago and G Silva, tjo, a Projection on 
Saturn *i Outer Ring, M Jonckheere, 248, a System of 
Standard Wave-lengths, P*of Kayser, r the Radial 
Velocity of Sinus, W MUnch, 141, Annuaire du Bunau 
des Longitudes, 1911, 15*. Comets and FIrcfrons, Prof 
Augusto Rlghl, 180, the Probable Errors of Radial 
velocity Determination, Mr Plaakett, 180, the Photo 
graphic Magnitude* of Stars* Prof E C Pickering, 181, 
E Hertzsprung, 181 , Proper Motion of the Star 
B D *4-33° QQ, Dr Abetti, 181, Several Entirely Unknown 
Autograph* of Nicolaus Copernicus, Dr f Blrkenmajer, 
217, the Orbit of the Perselds, Henri Dlerckx, 218 :Oe- 



VI 


Indtx 


ftoitivr I lrments for the Orbit of Comet 1904 II (19044) 

J Sedlrifek a 18 Designations of/Ncwlv Dixcovind 
V annbli Stirs 218 Nova An 98 1910 Dr Rislcnpirt 
aiH ivbliraiiotis of the Alkghcny Obs< rvitory Prof 
Schhsmgtr a 18 Dr Sthlt»angir nnd I) Alur a 18 
I)r R H tinker 218 Ro\jl Astronomical Scanty 226 
Multiple Solutions m the Di tf rinimtlon of Orbits from 
[hri* Observations (VI Ch irl er aj( Acmraoj of 
iht Positions of the Stu Images in the H irvnrd Sky 
It If lurrur aab D< U rmination of Soknogriphic 
Potion** md the Mcisunnunt of I urmr Photi^nph* 

S a Saunders 226 7 th* Quadrantid Meteor Shower 
1 W Backhouse a36 D< termination of the Intir 
national Boundaries in Afrwi 247 New I xp< mru ntnl 
Demonstration of the Firths Rotil on 1 iihrr lln^rn 
248 B Lntour 248 Invist cition of the Orbit of the 
Wolf s ( omet jH)K iqii M kmunskv 248 the I ight 
( hnnges of Foi t> nin \ triable Slnrs Dr I Pritfkd 
24H J inuarv Mirrors John R Henry 271 the Spci truni 
of the Amenta Nchuli Dr Mix Wolf 282 the Movt 
nunts of Cirtnn Stars in Spice rompind with that 
of th Sun Dr P Stroobinl 28? th Italian Ohs rva 
{nrtrs 28a Astronomv it the Brussels F* xhif it in Dr 
Stroibint 282 1 rating the Snhr (oroni in I umir 

Ohs* r\itt ns Tm louthet 283 Annual Publu ilion* 

283 D t rinmnl i n of the Solu Pinllix C h tries I) 

Pernnt j 8~ the Stais fiorn Ycir to Yc ir with Charts 
for I v rv M01 ih H P ri im Howl ms 304 the Star 

C ilt ndm fir 1 mi H Pcrnm H iwk ns 104 the Stir 

Ain mt f r 1 in II I 1 ini 11 iwl ns 304 the New 

Hamburg Ohs i\ it ry y ) D* ith in l Obituary Notice 
of Di M Wilhelm M \ 1 313 Din uiy 1 f in 1 ijjilh 
rm^nitud N 11 Mr I spin 31) Ninel n St is with 
N wlv Disc v r (1 \ in ibl R Hnl \ 1 i s O J 1 1 
1i) Ol>s nitons f PI mots J Hilly (i, Aims of 

Astronomy rf Pn on S ( 11 >ugh IRS it RovnI 

Sonetv if S th \fi i 323 (Ms iv ti ns of the Sun 
mid it th Obsivitorv of 1 yons dun lg the fluid 
Quirt r cf 1 >11 J ( u llm n 127 Hi und the \ * r 
with th St r«4 ( unit P Seiviss 1 \-\ Astionomi il 
Socntv of B ir I01 1 144 t* 1 J inmrv Mel ors W l 
Denning \\X N vi I ir iti Mr Hinks 338 Mr 
I spi 1 148 1H4 Prof Mix We If 184 451 4*3 45* 

Pi of I 1 erm^ 1^4 541 Mi B II um 384 Dr trill 

417 Pr>f B mini 4m Prof M Uosev 1h 453 l>r 

Mumh 444 Prof If rirsprunf, 443 Iilixde Re y 444 
Herr Miwrs 443 P Idr »r 4H6 424 Pr>f Nijl ind 
4*3 Dr Kill! 4* 1 P M Rvvfs 424 lust Ohsivi 
tinns < n the N w St ir in I ir rti P Idric 4! 3 Comets 
Due to Return in ion Mr I vnn 348 Prel m nirv 
Results dcr v d from Rielml ve lontv De terminations 
Prof C unpb 11 148 Sullur Migmtud s J F Miybee 
148 I iniperiture llnngis mid Solir At tint} Prof 
F II Higclow 342 Tire hill of J uiuarv > W I 

Dinning v»a the Dibit** of Several Sp ctroseopic 

Rimrus R If Biker 3K4 T C Jordan 384 the 

Discovery tf Xephrs I iws M Rigour dm 38* Bright 
Bolides M Birkonstotk 38* th Astro^nphu tali 
logu* f it 11111 /ones 384 Iffretiu Dnmef rs of the 
Stais Chnrlex Noidininn 304 De ith and Obituirv 
Notue of huol oc I evi 111 414 D tfh of h W 

Hermann I pp g 414 D ith rf M Ro/6 414 M tiors 
In Fehrunn W F Drnnim? 417 i Ntw Vumbl or 

Nova (134 iqio Piseium) F Frnst 417 Miss ratios t f 
the Compon nts if Kruger 60 nnd Castor Dr H N 
Russell 418 Double Stars Dr R (1 Aitl en 418 Prof 
Barnham 418 the United Stites Navil Observatory 

418 Star Coloun Mr Innex 41H Absorbing- Matter in 
Spice Mpmis Inne*x and Worss/U 4^3 Photognphic 
Drtc rnnnntions of Strlhr Pnnllax Prof I Schl singer 

I him in the Spoctrn of NcbulT Dr W II Wright 
jcj Utilisation the Suns He it Prof Cer iski >ce 
Splendid Me(005 on January as M F Denning asi 
a Morning Meteor Joseph H Flgie 47s Cometarv 
1 heoriex Mewx Ro«» and C.raham 486 Prof l gmilib 
486 Polarisation In the Spcrtnnn of o Ccti Dr Wnght 
480 the FnrthN Action <m Sunlight \nd Heit Jimes 
D Roots 486 Stnm shown to the Children I Uison 
Hawks s”6 Standird Astronometrv W F Cooke *23 , 
New Spectiwopf Blnirles J H Moore 443 Mr 
PWdork s*3 Prof Campbell 534 The Progressive 


C 



Disclosure of the Fntirc Atmosphere of the Sun, Albert 
Alfred Bubs 440, the Spectra of some Wolf-Rayei Start 
J C Duncan 44a Southern Nebubv Mr Innes 44a 
Mr Woods 44a Mr Mitchell, 45a, a Slowly Moving 
Metior F i Baxindall (42 
Astrophysics lei. Theories Modernes du Solid J Bosler 
68 Vorltxungtn uber die Physik dir Sonne, Prof F 
Pnngxheini 68 the Solar Physio Obseivatonr, 373 the 
Progressive Disdosun of the, hntire Atnfasphere of the 
Sun Dr H Des land res at Royal Institution of Gnat 
Britain 42 a 447 r 

Athens the Annual of the British School at, H R Hall, 
119 

Athens the I ititude of Dimetriu*i rgimtis 46* 

Atkinson (Prof G F) Botany for High Schools 170 
Atmospheric Nitrogen Iixitionof Prof J 7 enneck 446 
Atomic Weights of C idmium M mganese Bromine I ead 
Arsenic Iodine Silver Chromium *ond Phosphorus 
Ke^arches upon the G P Baxter 30a 
Atomistik die cxpMiimnUlh Grundlegung dcr, W 
Merkknb* rg 403 

Aud is (J W) Bolanicit I xpe lition in Iht Vic Ion in 
Alp^ PI mU rciorded in thi D strict by Dr A J Fwiii 
177 

Ausinluoi in Assoriition for the Advancement of Science 
the 448 

Ausfralu thi Tribe ind Intrrlnbil Rdaliuns in Aus 
tnlm G C Wheel r 367 Two Rt present itive Tribes 
of Queen'd ind w th in Inqu rj mncerning the Origin of 
1 he Austnlnn Rue J Mith> w 267 i Ris irrh on the 
lint* f Austnln R I Bik r ind H G Snulh ^64 
Aviation Morning I o\t N ltion d 1 und Airships Flight 
from Moisson to Aldershot 18 Dt ith of Ot t we Ch mut« 
ai4 Atroplme Pit* nts Rob rt M Nulson 270 
Aviators ind Squills M |)ur md GrCvdk 32a flight 
in 1 Curls Biplane from S*|fi Ij^e Field I ugtne I Iv 
414 Increasing the Stxbdity of Atroplams bv Meins of 
(itrosiop s M Girirdvdh 429 Oversea Tlight by Mi 
Mi( urd\ 448 the Structural Design of Aeroplims 
Prof Hi rh rt ( Inti \ 442 I 01 throming Atlmipt to 

Crosx the Atlintic Ot in by An ship 484 loss of I if 
by Atropline Accidents Pri F G II Hi) in 484 the 
1 An ship f 1 th British N ivy 444 
Ayrton (II ithi) Six Rrl lions)up 406 Motion of Om.iI 
I I iting W it r, 4fa 


Btb^lon the Firirmn Fxrivitions it H R Hall 31a 
Bickhouse (T W ) thr Qu idr mti t M« teor Shower 936 
Bnrhrjology Applirnlions of the Kim m itograph to 
Bat teriologic d Pholomurogi iphv 19 Method for Isolat 
mg nnd Growing the J pr 1 Budlus of Man, K W 
I wort 127 Oxidation of Phenol by Certain Bacteria in 
Pure Culture G J Fowltr I Ardem and W *1 
I ockt tt t 37 Seirch for Hact rutm roh in Sea Water by 
the Mi thuds Fmploj d for 1 1 sh Witer P 1 abro 
Domergue and R I rgendn if a Bacterial Disease of 
the Potato Plant in Inlind nnd the Organ 1 Bin causing it 
G H Petln bridge ind Piul Murphy 396 Pw- 
minency of the Charut rs of the Hactcna of the Banllu* 
raff Group Dr R Grcig Smith 36a Sod Fertility, Dr 
R Greig Smith 36a 

Baensch (Otto) Baruch di Spino/a Fthik, 367 
Bagvter (I S ) Properties of some Binary Mixture* of 
some Ltquefird Gases 443 
Baikle (Rrv James) the Sea Km^s of Crete, 334 
Bailey (I H ) Manual of Gardening 11a 
Bakw (Dr R H ) Publications of the Allegheny Obterva 
tory 918 the Orbit* of Sovpr d Spectrotcopic Binariec 
A®4 

Baker (R T) a Research on the Pine* of Australia, 463 
Baker (W M ) Public SchcAl Arithmetic 167 
Baldwin (Prof James Mark), Darwinism and the 
Humanities 404 • 

Ball (F), Altitude Table* computed for Interval* of Four 
Minutes between the Parallels of I atltude o° and 30° and 
Parallel* of Declination o° ind *4* designed for tty: 
IK termination of the Position line at all Hour Angle* 
without I oganthmic Computation, toi 
Rail (Sir Robert S), n Popular Guide to the Heaven*, 136 


MrSfiJTW** 3 


Index 


vii 


Banlturton (Amt), • Preliminary Study of Extreme 
Akonolicm In Adult*, 479 

Banquet to Jubilee Past-presldenti of the Chemical Society, 
*7 

Banse (Ewald), the Influence of River Systems In the East, 

itt 

Barbour (Cspt J H ) t Two Note# from IndiH, 73 
Barclay (W R), Adhesion of Electro-deposited Silver In 
Relation to< 4 he Nature of the German Silver Basis Metal, 
4*8 

Barnard (Prof), Recent Helwan Photographs of Halley's 
Comet, 180, Nova Lacerto, 433 
Barnard (H CUve), the British Empire In Pictures, 30 
Barnes (Pr6f C R ), a Text-book of Botany for College s 
and Universities, 399 

Barnes (Prof H T ), Maxine Mlcrothermograms and 
Influence of Icebergs on the Temperature of the Sea, 117 
Baron! (V), Action of the Ultra-violet Kttys upon the 
Tubercle Bacillus and upon Tuberculin, 34 
Barrntt (Dr J O Wakclm), Complement Deviation In 
Mouse Carcinoma, 496 

Barrett (Prof W K, F R S), Historical Note on Re- 
calescence, 335 

Banxtt-Hnmllton (Major G E H ), British Mnmm ils, 6, 
Notes on Winter Whlt« nlng in Mammals, 43 
Harwell IN ), Cambridge, 302 

Basset (A B, FRS), a Treatise on the Geomrtry of 
Surfaces, 331, Singularities of Curves and Surfurts, 336, 

44 ° 

Basso* (M ). Halley’s Comet, 07 

Bateman (Lnpt A E), Experiments to nseertnm if Anli- 
lope may act as a Reservoir of the Virus of Sleeping 
Sickness (Trypanosoma gamble nse), 428, Experiments to 
ascertain if the Domestic Fowl of Uganda may nil ns 1 
Reservoir of the Virus of Sleeping Sickness ( Trypano 
soma gamb ten sc ), 428 

Bates (E L ), Practical Mathematics and Geometry, 470 
Bather (Dr F A, F R S ), Conflicting D iff * of Inter¬ 
national Congress, s, 139, Indix to Desor’s Synopsis des 
Echinldes Fowl Ins, 404 

Bathurst (Charles), Growth of Sugar-beet In Englnnd, 20 
Battersea Parkas n Centro for Nature Sluth, W Johnson, 
435 

Buuer (Edmund), the Bluo Colour of the Sky nnd thi 
Constant of A\ogndro, 129 

Bauer (Dr I A), on the Simultaneity of Abruptly-begm 
mng Magnetic Storms, 306, Ob^enntions of the Value 
of the Gravitational Acceleration on Board the Amcru in 
Magnetic Ship Carnegie , 485, some Problems of l\rreK- 
trlaT Magnetism, SS 1 

Baumann (Prof Julius), Wolffsche Hcgnffsbcstlmmungi-n, 

367 

Baxandall (F E ), a Slowly Moving Meteor, 

Baxter (G V ), Researches upon the Atomic Weights of 
Cfedmlum, Manganese, Bromine, Lead, Arsenic, Iodine, 
Silver, Chromium, and Phosphorus, 202 
Bayeux (Raoul), Fxperlments made at Mt Blanc in 1910 
op Gastric Secretion at very High Altitude, 566 
Baylden (H C ), Notes mj Chilian Mills In Russia, 29 c, 497 
Bean (Mr ), Venomous Tond-fishes of the Genera Thnlns- 
sophryne and Thatassothla, 84 
Bean (Dr R B), Living Specimen In the Island of Luron 
bearing close Relationship to the PalreoMthic Type, 176, 
Racial Anatomy of the People of Toytav, 176, Different 
Types of Ears occurring among the Phlllplnos, ji 6 
Bean (W J ), the Arnold Arboretum, 117, Garden Notes 
on New Trees and Shrubs, 414 
Beattie (Prof J C ), Historical Account of the Growth of 
our Knowledge of Terrestrial Magnetism, 53a 
Beattie (R ), Measurements of the Magnetic Properties of 
Iron, Steel, Nickel, and Cobalt at the Temperature of 

Beatty (R T*),^lonlsntlon of rfsavy Gases by X-rays, 128 
Becker (G F ), the Age of the Earth, 173 
Becquerel (Jean), the Reversal of the Phosphorescence 
Banda, imp Magnetic Modifications of the Absorption 
and Phosphorescence Bands of Rubles and on u Funda¬ 
mental Question of Magneto*optldf, 463 
Beddard (F E ), the Alimentary .Tract of Certain Birds, 
and on the Mesenteric Relations of the Intestinal Loops, 


Bedford (Duke o^ KG, FRS), Twelfth Report o) the 
Woburn Experimental Fruit Farm, 71 
Bee, the Anatomy of the Honey, R fi SnodgraM, 189 
Beech (Mervyn W H.), the Suk of East Afrlcd> 33 
Heerlage (G D), an Attempt at " Vol d Vortex,” 337 
Boctham (B), the Home-life of the Spoonbill, the Stork, 
and some Herons, 544 

Beilby (Dr), Relations of Science with Commercial Life, 90 
Belief, Reason and, Sir Oliver Lodge, 201 
Bellamy (Mr), Nova Lacertsc, 384 

Bcllatl (Prof j, Application of the Dllntometric Mdfttod to 
the Study of the Polymorphism of the Alkali Nitrates, 8(1 
Bemmelen (Dr W van), Report upon the Investigations of 
the Upper Air, 20 

Benedict (F G ), the Metabolism and Energy Transforma¬ 
tions of Healthy Man during Rest, 376, Metabolism irr 
Diabetes Mellitus, 455 

Htngough (G D), Report to the Corrosion Committee 
on the Present State of our Knowledge of the Corrosion 
of Non-ferrous Metals and Alloys, with Suggestions for 
a Research into the Causes of the Corrosion of Brass 
C ondenscr Tubes by Sea Water, 438 
Bonham (Charles E ), the Origin of Man, 336 * 

Rensuwin (A J ), Notes on Passagem Mine and Works, 33 
Bentley (Dr Chus A ), Drainage and Malaria, 471 
Berger (E ), Tetramtromethane, 98 

Berry (A J ), Conduction of Heat through Rarefied Gists 
95 

Berry (G H ), Vibrations of a Pianoforte Sound-board, 
54 1 

Berry (Prof R J A), Dloptrographic Tracings In Four 
Normal of liftvtwo Tasmanian Crania, 366 
Berry (Prof), the Fther Extract of the Oat Kernel, 34 
Berthi lot (Daniel), Principal Types of Photolysis of Or¬ 
gana Compounds bv the Ultra-violet Rays, 327, Photo- 
ksis of ( omplix Auds by the Ultra-violet Rays, 49K, 
Compirativc Action of the Ultra-violet Rays on Organic 
( (impounds Possessing 1 Inenr and Cyclic Structure, 564 
Bertr ind (Gab™ 1 ), Influence of Temper iture on the 
Activity of Cilhiso, 227, Hcemoglobm ns n Pcroxydiwe, 
429, Influentt. of Manganese on the Development of 
Aspergillus wgcr, 464 

Htsson (A ), Reduction of Phosphorvl Chloride by Hydrogen 
under the Influence of the Silt ill Discharge, 129, bv 
Passing 11 Rapid Current of Hvdmgrn Bromide ov« r 
Amorphous Silicon at 1 Red lie it 1 Liquid Is obtained, 
which, on Submitting to Fraction'll Distillation, gives as 
the Main Product of the Reunion Silicon 1 1 trabromldi, 
227 

Bid well fK), fragments of th< Egg of nn Ostrich obtained 
in u Nolln on the Kain River, 316 
HilTcn {Prof), sonu Crosses with Rivet Wheat, 160 
Bigelow (Prof F H ), Temperature Changes and Solar 
Activity, 352 

Bldclow (H fl ), th* Siphonophorn of the Research Biscayan 
Plankton, 0 

Bigourdun (M ), the Discovery of Kepler’s I iiwb, 3J5 
Bmquld Trlsm, Ahren’s, C I) Ahri ns, 124 s 

Binns (F), the Potter's Craft, 269 

Biochemistry, Monographs on, the Fats, Prof J B 
loathes, 502 

Biological Physics, Physic, and Metaphysic, Thomas 
Logan, 35 

Biology Series of Specimens Illustrating Irregularities in 
the Differentiation of Sexual Characters, Dr Arthur 
Keith, iq, Das System der Biologic in Forschung, und 
Lehre, Dr Phil S Tschulok, 37 # the Differentiation 
and Specificity of Corresponding Proteins and other Vital 
Substances in Relation to Biological Classification and 
Organic Evolution and the Crystallography of Hnuno- 

S foblns, Prof E T Reichert and Prof A P Brown, 57 J 
volution of the Flat-fishes, Tate Ragan, 6<, Sexual 
Dimorphism in Plants, Prof K Goebel, 85, Hicksomdln, 
a New Gorgonellid Genus, J J Simpson, 93, Some 
Varietal Forma of MassUina iscons, F Horon-Alten and 
A Borland, ns , Division oLthe Collar-cells of Calcareous 
Sponge, Claihrtna Coriaeed , Muriel Robertson and Profr 
E A Mlnchen, 1171 Effect of Gravity upon tht Move¬ 
ments and Aggregation of KugUna jvtndh, Ehrb , and 
othor MIcrcMJfganTsms, Harold Wager, 126, the Hama* 

*_ k Lis — n- f n n^lo***! 



viti 


March *3,1911 


Index 


nnj 1 llarvcy Johnston, 130, 1 hemolnctu and Simlhr 
Reaction* of the Swarm Spores of ‘ftlyxomyct-tes, S 
KuwuiOk 151, Nuclear Relations of Pafameaum cauda - 
turn dicing the Asexual Period, K R Ltwm, ibi , 
Furtlur Evidence in favour of n so-called Pure-line 
Withod in Corn Breeding, Dr G H Shull, 217, a B10- 
loguHl Inquiry Into the Natun of Mel mism in 
AmpiudastM betulana , Linn , II S Leigh, 370, Remark¬ 
able New Spxlis of Volvox colli cted by Mr Roussrlit in 
Rhodesia, Prof (1 S West, 278, Sp iwn ind L trv 1 of 
the Salamander, Amf»fyi/oma Jeffersomanum, Prof W H 
Piersol, 270, Ostrnroda tollcrted by D Pedashenko in 
Issykkul, 279, Sex Rel itionship, Dr R J Eunrf, 322, 
406, Herthn Ayrton, 406, l ifo-history of thf Kolndei r 
Warble-tly (Oedcmagena furnndi), Prof G H CnrjH nter, 

, 34^ , Preliminary Note on Unw plctorum, U tumidus, 
nnd D cygnca, Morgant C March, 3(11, 421), Some 
African Rotifers—HdiUoida of Iropiial Afric 1, Jos 
Murray, 3(11 , nn Introduillon to Biology for Students in 
India, Prof R P I loyd, <70, \ction of \-rjyfi on the 
Or vi loping t hick, J 1 G isk< If, 428 DetermnmlHiti of 
Six, lrof J Arthur Thomson, 461, Problem of Six- 
determination, ^S n Die Vnnnbilitiit nunlirer Orgunis- 
uieii, Jims l'rmgshi im, C Clifford Dot* 1 |, ijoi , Populhre 
Vortrhge aus dem Gebiete di r F ntwickelungsli hri , I)r 
Wilhelm Breltenbuih, 540, Mirrofiuna of the Nik v Dr 
F von Dadny, 540, terminal I mnlisation in the Egg 
of (.^erehrntulus, N Yntsu, 550, an Fntoproctin Pof\- 
xoon (liarentsta benedrn 1), Jiituk Ritihio, 5O5 Marine 
Biology, the Muhael Sarj North \rl intic Dwp-Seii 
Fxpedition, iqio, Dr Joh in Hjort, 52 , the Michael 
Auri North Atlantic Deep-Sea Expedition, iqio, Dr 
Johan Iljort nt Roy tl f »eogr iphical Sotiefy, 388, Work 
of the Port Frin Biologic 1] Station, 83 , the Ova and 
I arv 1 of Ti leosli in Fishis taken at Plymouth in the 
Spring mil Sumnii r of iipx) 85, ( oinpnrlson of the 
Sumim r PI mkton on the Wist Const of Scothnd with 
thift in thi Irish Si a, Prof \V A Hrrdmnn, qb the 
Siphonophora of the Research Bisciynn Plankton, II B 
Big* low, , I 1 1-1 nrv 1 (f eptncephalus brcvtroslns) 
from lhi ( mlntl North Ailinlu, Dr Joh in Hjort, 104, 
the Megalonphi no I orm of tmnwdtscus wcertus, E 
Chapman, 1 *i>, thi Soul hi rn Division of the Mannar 
Pinrl-oyiU r I ishm, Dr A Willi y, 148, Pearl and Peurl- 
ovstir I Ishirv, A St 1I1, 177 IV irl-fishf rv off B mtnyan 
L E Griffon, 246, the Breeding Soav>ns of Cahinin 
finmarchiux, (1 P Farn n, s<>S 
Birds thi Might of Birds ig unsi the Wind, Dr W Amshe 
Hollis, if*7 thf Might of Birds, I man 1 ournier A M il- 
lock, b RS, 44^ thi S iihng-fllght of Birds, C mon R 
Abbriv, 475, b W Hridln, 511, A Mullock, F R S , 
Sir l'dwnrcl D Ilinrn, 511 Position of Birds’ Nests m 
Hedgis, I t ( ol J II lull Wilsh, 207, the Conduit 
and Song of Birds, I ( Constabli, 3118, the Birds of 
Dumfrlesshln a Contribution to the Fauna of the Solw ty 
Area, Hugh S Gladslom, 178 the British Bird-Book, 
W 

Birkenmajer (Dr I ) Siviril Fntirely Unknown Auto- 
griphs of Nicolaus ( ojiermcus, 217 
Birkenslotk (M ), Bright Bolides, 3K5 

Bison, Pnsint Condition of American and Seal Thrds, 13 
Hlurk (Adam), Studv of Artificial Pyrexia produced h\ 
1 etrnhvdro-jS-nnphthnlnmmo I lydrochlondi, 5G5 
ntnrkman (Dr F F, F R s ), on Inspiration, 26 
Germination Conditions and the Vitality of Seeds, 58 
h Ni w Method for Estimating Gaseous Exchanges of 
Submerged Plants, si« on Assimilation in Submrrged 
Water-plants and Its Relation to the Concentration of 
Carbon Dioxide and other Factors, 530 
Blackman (Prof V H ), the Vermiform Mala Nuclei of 
I ilium, *8^ * Form of Nuclear Division Jntirmrdiati 
hetweon Mitosis and Amltosls In Coleosponum Jusitla- 
gtnus, 50 

Blair (Mr) Relations of Science with Commercial T Ifc, qo 
Bloch (Fug^ne), Action of a Magnetic Field on the Electric 
Discharge, 97-8, the Diflcharge Potential in the Mngnelic 
Field, 463 *• 

Bodeker (Dr), Native Methods of Fishing in Relation to 
the Incidence and Dissemination of Sleeping Sickness, 178 
Bodrpux (r ), Articm of some Esters on the Monosodium 
Derivative of Bcnz\l Cyanide, 328 


[ 


Bohr (M )i Determination of the 1 entlon of a Recently 
Formed Water-surface, 05 • 

Boubaudran (Lccoq de), the Dehydration of Salta, 565 
Bolidt s, Bright, M Birkenstock, 385 

Bolton (Herbert), Collection of lrpect Remains from the 
South Walls Coalfield, 462 

Bolt wood (Dr B B ), Raalochemlstrv, A T Cameron, 165 
Bongrund (J Ch ), Propiohc Compounds, 161 
Borfhote (J I^wls), Experiments on the Occ%jT*nce of the 
Web-foot Chnrncter in Pigeons, 1G0 
Bonin (Gerhnrdt v ), Klaatsch's Theory of the* 1 Descent of 
Man, ^08 

Borrelly (M ), Observatioo of the Faye-Cerullt Comet made 
at the Observatory of Marseilles with the Comet Finder, 
261 

Boselll (Jacques), Resistance to the Movement of Small 
Non-sphcntal Bodies in a Fluid, 420 
Bosler (J ), leg Thforus Modernes au Solfil, 68 
Box worth (1 O), Kfuper Marls around Charnwnod 
Forest, 360, Metamorphism round the Ross of Mull 
Granite, 387 

Botany Death nnd Obituary Notice of Prof D P 
Penhnllnw, 16, Specimen of Agave Americana In 
Mow^r, 17, New Philippine Plnnts, L D Merrill, ao, 
Flowers which Undergo Marked Changes after Fcrtlllsa 
lion, Dr II Fitting, ao the leaching Botanist, Prof 
W F Ganong, 36 Death of Dr lheodorc Cooke, 46, 
Obituary NotVe of, 82, the Botanical Journal 47, Rela¬ 
tionship that Fxlsts bitw«n the amount of Chlorophyll 
present in tt Leif and the Fnergy of Photosynthesis, 
W N Lubinu nko, 48, Fxamples of n Monstrous 
Carnation, 48, Pterldophvta for the Transvaal Province, 
J Burtt-Davy, 48 I wo Notes from Indio, Capt J H 
Barlxnir, 73 Sexu il Dimorphism In Plants, Prof K 
Cioibd, 8^, I iniiean Soon tv, qfi, 160, aa6, 3Q5, 406 
Struggle fur Water between the Soil nnd the Seed, A 
Muntz 07 tin Jodrcli Laboratory at Kew, Sir W T 
rhisolton-Dvi r K C M fi , FRS, 103 , the Arnold 
Arboretum, W J 1km, 117, W T ild Flowers of the 
British kies, II IriImI Admm, 134, Catalogue of Hardy 
Trees and Shrubs Growing In the Grounds of Svon 
House, Brentford, A B Jackson, 136, Action of light 
on Planrs, II Rousw t, 149 Theoretical Origin of 

Planlago manttma, L , nnd P alptna , L , from P 
corottopus, L Vnrs, Prof (f Hinalow, 160, a Theoretkul 
Origin of Monocotyledons from Aauntic Dicotyledons 
through Self-adaptution to an Aquatic Habit, Prof G 
llenslow, 160, Sonu Crosses with Rivet Wheat, Prof 
Biffin 160 lnhirilnme of the Aellow lingi in Sweet- 
pea Colouring Mrs D llmdnv and D Ehudav, ifo, 
Extinition of ( rvptognnuc Phnls, A R Horwood, 177» 
Botanical I xpi dihon in the Victorian Alps, Plants Re 
corded in the Dud rut by Dr A J Fwart, J W Audas, 
177, Flora of Mt Pulog, F D Merrill and M I 
M<rntt, 217 New South Wnhs Llnneun Sodetv, *28, 
362, Vegilahon on the Kasntzkisch Steppe, V Alechln, 
246, Bud-rot Disrnse of Pulnis, Dr F J Butlir, 246, 
Erronica proitrata, L feiirritipi, I , und auxfriara, I , 
nebst rinem inhnng uber deren ntichste verwnndte, Dr 
Bruno Wityl ah7 l omparative "Anatomy of the Leaves 
of Certain Sptri*s of Vcronna R S Adamson P'- 
T Ichen Collectixl in the Jugjur Chain (Stanovoi), Ir M 
Shegoli f, 270, das Pffnnrenrelch, Pnpiveraceae- 
Hvixxoldene et Papovernceic-Pnpaveroidea, Friedrich 
Feddc, 30a , Plant Anatomy from the Standpoint of the 
I> velopment and Functions of the 1 issues and Handbook 
of Mlcrotochnir, Frof W C Stevens, 33S1 Dr Ernest 
Durand’s Beque*t to Pans Museum of Natural History, 
W . Sporangium of Lycopodium pithyoidet. Miss A (1 
Stokev, 345, Reports of the Botanical Departments in 
Trinidad and Tobago, Prof P C nrmodv 34^ Catalogue 
of Hybrid Plants raised nt Kew during Past Years, 346, 
Slgillaria nnd StlgmnrlopJIs, Prof F E Welts, 361, 
420, Botany for High Schools Prof 0 F Atkinson, 
27 o, Hbusllche R!um(*npflege Pnul F F Schulx, 370, 
Flora of the Samoa Islands, Dr F VaupcJ, 38a, Report 
on the International Botnniral Congress, held at Brussels 
on May 14-22, iqiot Dr O Stapf, 20c, a Text-book of 
Botany for Colleges and Universities, Prof J M 
Coulten, Prof C R Barnes, and Prof H C Cowles 
309 , Plant Life In Alpine Switzerland, E A Newell 



JbOurr, 1 

March 19x1 J 


Index 


IX 


Arber, 404, Garden Notes on New Trees and Shrubs, 
W J Bean, 4U, Journey into Nepal, I K Burkill, 
417 , Abnormal Fertile Spike of Ophioglossum vulgatum , 
H S Holden, , Structure of the Seed Coats of Hard 
Seeds, and their Longevity, Bertha Rees, 430, Rosen- 
krankhelten und Roserffclnde, Dr K Luuhert and Dr 
M Schwartz, 444 , Vergiftungen durch Pflanzcn und 
Pflanzenstoffe, ein Grundnst der vegctalen Toxikologic 
fttr praktlschp Aerzie, Apotheker, und Botanlkcr, 

K Kanngiefscr, Henrv G Greenish, 436, Sexual Di¬ 
morphism jn Plants, Prof Goebel, 4^0, Desirability and 
Advantages of a South African National Botanic Garden, 
Prof H VV Pearson 451 Two Botanirnl Fxcursions 
in the South-west Region of West Australia, Captain A 
Dorrien-Smith, 451 , Are the Gnetales Apetalous Angio- 
sperms? O Llgmer and A Tison, 463-4 Action upon 
Green Plants of some Substances Extracted from ( oal- 
tar and Employed In Agriculture, Marcel Mirande, 464 
a Research on tfle Pines of Australia, R T Baker and 
H G Smith, 46*, Orchids, James O’Brien, 470 the 
late Leo Gnndon’s Herbarium Presented to the Win¬ 
chester Museum 481 , the Chinese Tree, Cuf>ressus 
hodginsn, Dr A Henry, 484, Fertile Sport of tfr 
Maidenhair Fern, Idumtum Farleyensc, 484 , Flora of 
the Falkland Islands, C H Wright, 496, the 1 lower 
Book, Constance S Armfield, 507 Effect of Colburn! 
Light on the Development of Pure Cultures of the Grten 
Alga, Sttchococcus bncillarts t Prof G A Nadson, 520, 
Open-air Studies in Botany, R 1 Praeger 440 0 «cur 
rence of Matonia sarmentosa in Sarawak, Cecil J 
Brooks, <541 , see also British Association 
Bottomlev (Prof), Nitrogen Fixation, as, the Cvano- 
phvccTC Endophytic in the Apogeotropic Roots of Cjcads 
and in the Cavities of Azolla and Anthoceros are 
Invariable Accompanied by Nitrogen-fixing Bacteria, 
S« 

Bouasw (Prof H), Cour* dc Martinique Rationale rt 
Expinmentellc, spdcialement £ont pour les physlcicns it 
le* ing^iueurs, conformc nu programme du Certificat dt 
m^eftnique rationclle, 1 

Boudouard (O), Testing of Metals bv the Study of the 
Damping of Vibratory Movement*, 461 
Bougault (J ), Transformation of Phenvl-afl-pcntenlc Acid 
into its ya-isoiner, 464 

Boulenger (G A ), laccrta pelobonnesiaca , Bihr , 160 
Bourgeois (R ), Cause of an Instrumental Error in the 
Measurement of n Base Line, 497 
Bourne (A A ), Publir School Arithmetic, 167 
Bourquelot (Em), New Sugar Verbasvose, Fxtraeted from 
the Root of T crbascunt lhapsus 64 
BouvIUe (De Drorein dc), Salmon-disease on the Continent, 
416 

Boveri (Prof Th ), Anton Dohrn Godachtnlsreele gehnlten 
■ auf den* Internationalen Zoo logen-Ko ogress in Graz am 
18 August iQin 444 

BoxvdV (C R ), the Zones of the Lower Chalk of T Incoln- 
shlre, 187 

Bower (Prof F O) Note on Dfihiog/osjum flafnnifiiwi, 
SO, Two Synlhetu Grnera of Fillcales, 59 , Sand-dunes 
and Golf Links, 49 . 

Bowyer (A), the Abuse of the Singing and Speaking Voice, 
Causes, Effects, and Treatment, iqq 
Boyd's (the late Alexander) Collection of Birds Presented 
to the British Museum, 316 

Bmak (Dr C), Report upon the Investigations of the 
Upper Air, 20 

Bragg (Prof Willmm H , F R S J, Radio-actlvitv as a 
Kinetic Theonr of a Fourth State of Matter, Discourse 
at Royal Institution, 401 

Bralthwaite (Miss D M ), Method bv which the Presence 
of the Drug-room Beetle (Sttodrepa Camera) may be 
Readily Detected in Powdered Drugs, 8s 
Branca (Prof W), der Stnn<^ unscrer Kenntnlsse vom 
fossilen Menschen, 402 

BreStenbach (Dr Wilhelm), Popul&rc Vortrdgc bus dem 
Geblete dernEntwlckehingslehre, 440 p 

Breteau (Pierrek Addition of Hvdrogen in Presence of 
Palladium, 328, Method for the Complete Destruction of 
Organic Matter in the Detection r and Estimation of 
Mineral Poisons, 461 
Brewer (Dr W H ), Death of, 83 


Bridel (M ), New Sugnr, Verbuscosi, Extracted from*the 
Root of Vcrbatctmi thapsus , 65 

Brlssemorct (A ) r Contribution to the Study of thfc Physio¬ 
logical Action of the Organic Bases, 262 / 

Britain, the Arrival of Man in, Huxley Memorial Lecture 
at Rovnl Anthropological Institute, Prof W Boyd 
Dawkins, PRS, 122 

British Association Sheffield Meeting of, Third Report of 
the British Association Committee, consisting of Sir 
W H Prr*e< e (Chairman), Dugald CUrk and Prof 
Bertram HopkJnson (Joint Secretaries) Profs Bone 
Burstall Cnllendar, Coker, Dalhy, Dixon, Dr Glaze- 
brook, Profs Petavel, Smlthclls, and Watson, Dr 
Ilarkrr, Lieut-Col Holden, Captain Stinkev, and 
D L Chapman, appoint'd for the Investigation of 
Gaseous I xplosions, with Special Reference to Tem¬ 
perature, 186 

Subsection of B (Agricultural Sub-section), continued — 
The Impurities of the Town Atmosphere and their 
Effect on Vegetation, Dr Crovvther and Mr Ruston, 
24 , fhr Ether hxlract of the Ont Kernel, Prof Berry, 
24 , a Bacterial Disease of Potatoes, A S Horne, 24, 
Sugar-fret Growing, Sigmund Stun, 24 G I Cougt- 
hope, 24 Nitrogen Fixation, Mr Golding, 25, Prof , 
Bottomlev, 2<, Partial Sterilisation of Soils Dr 
Russell and Dr Hutchinson, 25, Dr Shrplev, 24, 
Dr Ashworth, 2^ 1 J Evans, 24 J J I i*ur, 24 
an Account of the Points 11 Prized by the Breeder 
of High-class Stork, K J J MacKtnrie 35 Objects 
and Methods of Agricultural Soil Surveys, Mr Hall 
and Dr Rus*ell, 2$ , the “ Tenrt " Land of Somerset, 

C T G1 mm gharri, 25 Cost of a Day’s Horse Labour 
on the Farm, Mr Hall 2q Frrors of Agricultural 
Expcrlrm nts, Prof Wood, 24 
Section H (\n thro polony) i outturn d — Fxcavatlons it 
Caerwent, the Site of \ enta Silurum, T Ashby, 22, 
Some Prehistoric Monurmnts in tfr ScilU Isles, II D 
Aeland, 2a, Fxtnvntions of a Broch nt Cogle W at ten, 
Caithness, Alexander Sutherland, 22 the Prehistoric 
Horse, found nt Bishop’s Stortford, Rev Dr Irving, 
22, Some Unexplored Fields in British Archaeology, 
George Clinch, 23 , Results of the Work earned out at 
Mearc, on Two Distinct Groups of Low Circular 
Mounds, 24 Group of Pr<hiMioru Sites TxnvatMl 
in South-west Asm Minor \ M Woodward 
and II A Ormcrod 24 Excavation* m Tfr*«fialy 
in iqio, A J B Wi c* and M S Thomp¬ 
son, 33, Excavations it Hagiar Kim and 
Mmidra, Malta, Dr I Ashby, 24 Work carried on 
bv the British School 111 Egvpt it Meydum and 
Memphis, Prof Petrie, 34 n Neolithic Site m the 
Southern Sudan, Dr Scligmann 24 , the Bu-Shongo of 
the Congo Tree Sfnte, F Tordnv, 24 the Suk of 
Fast Africa, Mervyn VV H fteerh, 24 Native Pottcrv 
Methods in the Anglo-Egypttan Sudan, G W 
Grabhnni 24 Kava Drinking in Melanesia, Dr 
\V H R Rivers, 24 , the Fxognmu Character of the 
Omaha Soen! Organisation, Miss Fletcher 24 the 
Origin of Mourning Dress F S Harllnnd 24 the 
Penult of rg\p< Prof Tlliot Smith 24 the TVopli 
of Cnrdignnshire Prof H J Fleure nnd T C James, 

24 n Rare Form of Divided Parietal in the Cranium 
of a Chimpanzee, Prof C J Patten, 24 Hond Form 
nnd Pigmentation of Cretan Sthool Children, Dr 
Duckworth 24 

Section J (Physiology) continual- -on Respiration Dr 
F F Blackman FRS, 26, Dakin’s Work on Oxida¬ 
tion of Fattv Acids and Amino-mids by Hjdrogen Per¬ 
oxide nnd Traces of Ferrous Salts Dr H \f Vernon 
36, Oxidase* differ from Other Kinds of Enzvmes, Dr 
E F Armstrong, 26, Fxpenrnenis on Anaesthetised 
Len\e», D Thodav, 26, T-enthes' Work on the Splitting 
of Fats at Intermediate Points in the Carbon Chain 
nnd the Formation of Peroxides bv Manganese nnd 
Iron with Hvdroxv-ncids Prof H F Armstrong, 

F R S , 26 Prevention of Compressed Air Illness, Dr 
Leonard H.tl, FRS, 26, (ho Cause of the Treppe, 
Prof F S I^e. 37 Sfttomation of Stimuli Prof 
F S I-ee nnd Dr M Morsn, 37, Constant Current 
ns a Stimulus of Reflex Action, nnd#lhe Effect of the 
Intensity of the Current on the Response ta Stimu^- 



X 


Index 


r Nmtwrt, 

L Mmrtk *3*. 19x1 


Cion, Prof C S Sherrington and Miss S C M 
Sowton, 27, the Conditions Neccssyy (or Tetanus of 
the Heart, Dr J lait, 27, Neurogenic Origin of 
NonX^l Heart Stimulus, Dr J Tait, 27, Results of 
Som# Experiments on the Combination of Poisons wnh 
the Contractile Substance of Cardiac Mum,!?, Dr H M 
Vernon, 27, the Morphology and Nomenclature of 
Blood Corpuscles, Prof C S Minot, 27, Results of 
Some Experiments indicating the Existi nee of Afferent 
Nerves In the Evo Musrles, Prof C S Sherrington, 
p R S , Dr F F L'lslctr and Miss P lo^cr 27 , 
Ri'sults of the \-rav» in rhcriptuilc Doses on the 
tirowing Brains of R tbbits, Dr Diwxoii I urner nnd 
Dr T George, 27, Origin of thn Inorginn. ( omposl- 
tmn of the HIoikI Plasma, Prof A 13 Mac ilium, 
1 ’ RS, 37, Ihi Inorganic Composition of the Blood 
PI ismn in the 1 rog uft< r n T*ong Pi riod of Inanition, 
Prof A B Mu ilium, F R S , 27 , the MitrochunUtry 
of the Sperm it it Lleimnts in \ erlehrnies, Prof A B 
Macallum, 27, Nutritive \ due of Beef Extract, Prof 
W H Thompson, 37 

Section A (Jiotanv), con tin Hi J -Paths of Translocation 
of Sug ir« from Green Lraies, S Winghnm, <>8, Assi- 
mnntion ind 1 r inslm ilion undi r Vafur'il Conditions, 
D Thodav, 58 New \b ihod of Observing in living 
Leaves, while Still Attnthrd to the PI int, the Degree 
to which rhe Sromat ll Apertures are Open or Closed, 
Dr F Darwin, 58, Germination Conditions and the 
Vitality of Seeds, Miss N Darwin and Dr F F 
Bldckm in, 58 th< (vmuphvirc Fndophytic in the 
Apogeotropic Roots of Cvcids nnd in the C miles of 
Awlla and Anthiaerus an mvarhbiv act'omp inled bv 
Nitrogen-fixing Buhria, Prof Boilomlev, , Distri¬ 
bution of Halophvles on the Severn Shore, ^8 , the New 
Force, Mitokinerism, Prof Marcus II irtog, , \rti- 
firlal Parthenogenesis in Ihr fc-ggs of a Se 1-urchln 
(Stronqvhct ntrotiu pnrpuratus ), Dr F liindle, 58, 
Behaviour of the CnrnuKisninm during Mitosis Prof 
Firmer md Miss Digbv, % Dr Prisir md Mr 
Snell, 58, the \ crmiform Male Nuclei of I ilium. Prof 
V H Blukinan, *8, Some Experiments on tin Inherit¬ 
ance of Colour in rhe Pimpernel, Prot K F AVi iss 50, 
the Function and Fate of the Cjstidli of Gopnnus 
Prof Hullrr SO H M ng« r SO . Ihc Methods of Asexual 
Reproduction in » Spei 1* m ol SHpruItgniu, A C Lech- 
mere, SO» u Ponn of Nuclear Division Intermediate 
between Mitosis uid \mitosis m Colt osportum Tusst- 
lagtnts, Prof V 11 Blackman, so Chromosome Re¬ 
duction In the Hwnenoimrctos, Harold Wager SO, 
Cause of the Silver-leaf Diwisr of Fruit Irens, P T 
Brooks, so Note on Ophioglossum palmatttm Prof 
F" O Bower, SO » I wo Synthetic Genera of Fihcales, 
Prof F O Bower, 59 , Structure of the “ False Stems " 
of the Fossil Gi nus Tempskya, Dr Kidston and Prof 
Gwynne-Vaughan, 59, Morphology of the Ovule of 
Gnetum Afrtcanum, Mrs Thoday, 59 , the Polk n Cham- 
Wb of V irious Fossil Seeds, Prof F \\ Oliver, 59, 
Morphology of the Stock of lsoetes. Prof \\ III mig, 
50, Sand-dunes and Golf Links, Prof F O Bower, 
50 

Section L ( Education ), continued —Report of the Section 
I Research Committee on Mental and Physical Fnctors 
involved In Fducution, Prof Schuyten, 89, Prof Green, 
89, Prof Findlay, 89, Methods of Algebra leaching, 
Dr T P Nunn, 89, Inquiry into Individual \ motions 
of Memory among some 400 Subject*, Dr Spearman, 
*9 ► Methods of Blm t nnd Simon, Dr Otto 1 ipmann, 
8q, Series of Experiments Performed wilh a Group of 
Elementnr y-school Children at Oxford, CvnI Burt, 89 
Value of Perseveration a* an Index of the Quality of 
Intelligent*, J G Grnv, 89, Senes of Tests lo which 
the Candlchreg for Scholarships at a Midland Sccondon 
School were Submitted, H S Inwson, 89, Application 
of Blnet*s Tests to 200 Schoolgirls In Sheffield, Kath¬ 
arine L Johnson, 90, Collection of Masses of Psycho¬ 
logical Data by Untrained Observers, Dr C S Myers, 

, Practical Work In ^hools Sir Philip Magnus, 00 
G Leggc, 90, Rclntiomi of Srrence vv ith Commercial 
Life, Mr Blair, oo, Principal E H Griffiths, 90, Dr 
Beilbv, 90, SlraWilIiam White, 90, Dr Stend, 90, Dr 

cH E Armstrong, *yn 


British Association, Forthcoming Meeting* of the, at Ports¬ 
mouth, 48 * . 

British Bird-book, the, 407 0 

British Empire, Agriculture in the Dry Regions of the. 
Dr E J Russell, 111 

British Empire In Pictures, the, il Clive Barnard, 39 
British Isles, Geology of the, 386 
British Journal Photographic Almanac, 1911, the, 401 
British Lands, Geological Work in, 553 
British Mammals, Major G E H Barrett*Hamilton, 6 
British Museum Guide to the British Vertebrates Exhi¬ 
bited in the J)ep irtment of Zoology, British Museum 
(Natural History), 2)4, a Descriptive Catalogue of the 
Marine Reptiles of the Oxford Clay, based on the Leeds 
Collection in the British Museum (Natural History), 
London, Dr C W Andrews, F R S , 264, a Guide to 
the Fossil Reptiles, Amphibians, and Fishes in the 
Diprirlimnt of Geology nnd Pul Tautology in the British 
Museum (Natural History), 264, Guid* (o the Crustacea, 
Arachnids, Onychophora, md Myriopodo exhibited in the 
Department of Zoology, 505, Catalogue of the Lepld- 
optcra PI ml rente in the British Museum, 539 
British Nuvy, the Airship for the, 5^5 
British PI 11 e-naim s in their Historical Setting, Edmund 
McClure, R* \ John Griffith, 131 
British School nt Athens, the Annual of the, PI R Hall, 
330 

British School nt Rome, Pipers of the, 445 
British Sninu Guild, the, the PrestnL Position of Agricul¬ 
tural Re* arch 111 th< Unitid Kingdom, 13 
Bnzurd (L ), R iduition of Quinine Sulphate, 429 
Broglie (M dc), Radiation of Quinine Sulphate, 429 
Bronavvski (Witold), Flutnoil Properties of the Alumin¬ 
ium Magnesium AIIovs, ^95 

Brooks (Cecil J ), Occurrence of Matonta sarmentosa in 
Sariwak, 541 

Brooks (F T), Cause of ihe Sil\ir-knf Disease of Fruit 
Trtvs, ^9 

Brooks P itent 1 -square Lock, the 5 

Broom (Dr R ), Systematic Position and Feeding-habits of 
the African Junssic Genus Tntylodon and its Northern 
Allies Plngmulnx ami Ptilodus, 48 
Brown (A F ), De ith of, 82 

Brown (Prof A P ), the Differentiation nnd Sperificity of 
Corresponding Proteins and other Vital Substances in 
Relation to Biological Class 1 fit.ntmn and Organic Evolu¬ 
tion and the Crystallography of Haemoglobins, 57 
Brown (T A Hirvie), Scottish Natural History, 336 
Brown (Prof \\ ), Methamcnl Stress Hnd Magnetisation 
of Nickel, 161, 5£i 

Browne (Rev H C ) Suggested Improvement in Epicydlc 
Variable Gears, 327 

Brownlee (Dr John), Relation of the Mono-Molecular 
Reiction of I ifo Processes to Immunity, 407 
Bruce fSir C harles, G C M G ), thp Broad Stone of Empire, 
Problems of Crown Colony Administration, with Rcoords 
of Personal Experience, 229 

Bruce (Col Sir Dnvid) Experiments to ascertain If Ante¬ 
lope m iy act ns a Reservoir of the Virus of Sleeping 
Sickness {Trypanosoma gambtensc) f 428, Experiments 
to ascertain if the Domestic Fbwl of Uganda may act 
ns a Reservoir of tho Vims of Sleeping Sickness (Trypan- 
osoma gambtense), 428 

Brace (Dr William S ), the Oceanographical Institute at 
Pans, 513 

Brtihl (Julius Wilhelm), Obituary Notice of, 517 
Brantz (L), Physiological Significance of the Vital Colora¬ 
tion of I^eucocvtes, 361 , Eliminating role of the Leuco¬ 
cytes, 429 

Brussels Exhibition, Astronomy nt the, Dr Stroobant, 383 
Bryan (Prof G H ), Lois of Life by Aeroplane Accidents, 
484 

Bryant (Dr Robert), the Secular Acceleration of the Moon's- 
Mean Motion, 119 

Bryant (Mrs), Specialisation In Teaching, 333 
Buchanan (J Y, FRS), the Oceanographical Museum 
at Monaco, 7 » 

Backing (Mr), the Tlerres Cocidns of the Pampas Beds 
of Argentina, 178 • 

Bucktand (James), the Birds of our Colonies and their 
Protection, 315 




Intux 


xi 


Jfmtmrtt 
Mmnk I], ign 


] 


Bucknlll (Mr),.Eggs of Certain South African Bifdi, ^57 
Building Novel Types of Timber Construction, Otto Hetzer, 
86 , Decay of o Building Stones, Dr* Tempest Anderson, 
116 

Butler (Prof), the Function and Fate of the Cvstldia of 
Coprinus, 59 

Bulloch (Dr), Appeal for the Adequate Endowment of 
Medical Education and Research, 3x6 
Bur chard (E b ), Iron Ores, Fuels, and Fluxes of the 
Blmunglufi Distnct, Alabama, 430 * 

Burial Customs in Egypt, Early, Prof W M Flinch r* 
Petrie, F R S , 41, Prof G Elliot Smith, FRS, 41 
Burkill (I K ), Journey Into Nepal, 417 
Burnham (Prof), Double Stars, 418 
Burnside (Prof), the Neglect of Group-theory, 313 
Burt (Cyril), Series of Experiments Performed with a Group 
of Elementary-school Children at Oxford, 89 
Burtt-Daw (J ), Pterklophyta for the Transvaal Prouncc, 4 « 
Buts (Albert Alfred), the Progressive Disclosure of the 
Entire Atmosphere of the Sun, 540 
Butler (C P ), the Spectrum of Halley's Comet, 193 
Butler (Dr E J ), Bud-rot Disease of Palms, 246 
Butler (F H }, Kaolin, 496 

Butkr (Samuel), Unconscious Memory, 3, Life find Hibif 
505 

Butts (C ), Iron Ores, Fuels and Fluxes of the Birmingham 
District, Alabama, 420 


Calcul des Variations, Lemons sur le, Prof J Hadannrd 

*97 

Calculus, the, for Beginners, J W Mercer, 136 
Calculus, First Course in, ProF E J 1 ownsend and Prof 
G A Goodenough, 368 
Calcutta, Asiatic Society of Bengal, J30, 396 
Calendar, a Perpetual, Sir William Ramsay, KC 1 I, 
FRS, 540 , W T L , 54P 

Calendar Reform, Proposed, T C Chamberlin, 454, M 
Grosdaude, 454 

California, University of, Berkeley, Cal , Physiology the 
Servant of Medicine, being the Hitchcock Lecturrs for 
1909, delivered at, Dr Augustus D Waller, FRS, Sir 
T Clifford Allbutt, K ( B , FRS, 46s 
Caiman (Dr W T ), the Transference of Names in Zoologx, 
406 

Calorimetry the Metibolism and Energy Transform ition* 
of Healthy Man during Rest, F G Benedict and T M 
Carpenter, Prof J S Macdonald, 376 
Cambridge, N Harwell, 202 

Cambridge Philosophical Society, 128, 160, 261, 531 
Cameron (A T), Radiochemistry, 165 
Campbell (Leon), the Spectrum of Nova Saglttaril No 2, 22 
Campbell (Prof ), Preliminary Results Derived from Rndi 0 
velocity Determinations, 348, Mars and Its Atmosphere 
-486. New Spectroscopic Binaries, 324 
Capiplon (A ), Iron and Steel Analysis, 368 
Candlemas Day still Observed in Holland, 483 
Cannizzaro (Stanislao), Sketch of a Course of Chemical 
Philosophy, a 

Cannon (Miss), New Variable Stars in Harvard Map No 32 
aa, Discovery of Another Nova, Sagittaru No 3, 348, 
Nova Sagittam No 3 H V 3306, 35a 
Cantrlll (Mr ), the Geology of the South Wales Coalfield, 
386 

Cape of Good Hope, Agricultural Journal of the, Dr 
Er J Russell, 1x1 

Carey (A E ), Winning of Coastal Lands in Holland, 382 
Carmody (Prof P), Reports of the Botanical Departments 
in Trinidad and Tobago, 345 

Carnegie Institution of Washington and its Work, the, 
Dr R.S. Woodward, 74 

Carpenter (Prof G H), Life-history of the Reindeer 
Warble-fly (Oedrmagma tarmmU), 345 
Carpenter (Prof H C H ), #Me Untersuchungs-Methoden 
des Elsens und Stahls, Dr A ROdisUle, 333, New Criti¬ 
cal Point in Copper-sine Alloys, 418 
Carpenter (T M), the Metabolism and Energy Trans¬ 
formations <ff Healthy Man during Rest, 376 
Caimthers (D ), Exploring Upper Ppft of the Basin of the 
Yenesel and the western Frontier of Mongolia, 315 
Cam {Dr G A), Atmospheric Electricity, a8i 


-—— ---• ■ — 

Car slaw (Prof H S), the Boljai-l^abalschtwsky System, 
346 

Carthuus (Dr Emil), Die khmatischen Verhiiltnisse der 
geologise hen \orzetf mm Pr^cambnum aV bis zur 
Jetrtreit und ihr Einfluss auf die Entwlcaelung der 
Haupttvpen des Tier- und Pffanzenreiches, 36 
Carvallo (J ), Elertnc il Puntu mon of Liquid Sulphur 
Dioxide and it* Electric'll Conducting, 34 
Castor, MttHN-rntiou of the ( ompun* nts of krtig* r 60 and, 
Dr H N Russell, 41S 

C-iiama Zones the Astrographic Catalogue, 385 
Cave (C J P), Pilot Balloon Observations made In 
Barbados during the International Week, December 6-11, 
jqoq 128 

Cnvendish Laboratory, the 112 

Cavendish Lnborator\, a Hision of the, 1871-1910, 195 
Cellulose, die Ch* mie der, untcr besortderer Berbrksicfm- 
gung der Texnl- und ZrHstofTindustrirn Prof Carl G 
SrhwQlhc, 67 

Ceramics the Potter’s Craft, F Finns, 269, Report of 
th*> Department C omnnttce appointed to Inquire Into the 
Dangers Attend mt on the Use of Lead and the Danger 
or injur* to Health Arising from Dust and other Crises 
m the Manufacture of Earthenware and Chjfca and 
in Processes incident'll thereto, including the Making of 
Lithographic transfers, 373, Transactions of the 
English Ceramic Society, 411 
Ceraski (Prof ), Utilisation of the Sun's Heat, 4*4 
Cenilli (Dr), Discowry of a Comet, 87 Cerulli's Comet 
(igioe) Identified with love's Short-period Conut, is* 
Cerulh's Comet iqioe, Prof Hartwig 1 iq Dr Ebell, 
nq, Identified with Favc's Short-pi nod Comet, Prof 
Pickering, 140, Dr I bell 150, Dr Schiller, 131, Dr 
Ristenparf, 141 , Dr Cerulh, 151 
a Cerl, Polarisation in the Spectrum of, Dr Wright, 486 
Challenger Society 6s, 564 

Chimberlin (T C) Proposed Calendar Reform, 4*4 
Chanutc (Ortau), Death of, ai^ 

Chapman (F ), Fossilised Birds' Feathers from the 
Tertian Ironstone of Redruth \ irturin, 20, the 
Megalosphenc borm of AnmuMJirnu mcertus , iv> 
Tnlobile Fauna of Upper Cambrian Age (Olenus Series) 
in \ E Gippsl \nd, VirtoriH, 1O0 Revision of the 
Species of Llmopsis in the Tcrtiirv Rfds of Southern 
Australia, 430 

Charcot (Dr J H ) lb* Snond French Antarctic Expedi¬ 
tion, Lecture at Kr>>al Geognphicsl Society, 357 
( hitrlesAorth (b ), Prutiral Mithcmuics ind Geometry, 
470 

l barlur (C VI) Multiple Solutions in the Determina¬ 
tion of Orbits from I hree Observations, 22*1 
Charm of the Road, the, James J Hisses 137 
Chutlev (Prof Herbert), the Structural D*sign of Aero¬ 
planes, 443 

Chaussd (P), Latent Mesenteric Tuberculosis produced 
Experimentally in the Dog, q8 Production of Primitive 
Thoracic Tuberculosis in Cattle bv the Inhalation of 
Infinitesimal Amounts of Bovine Tuberculous Material, 
104 

Chauvenet (Ed), New General Method of Preparing 
Anhydrous Metallic Chlorides, 383 
Cheesemaking, the Practice of Soft, C W Wnlker-Tisdule 
and T R Robinson, 71 

Chemmtrv Sketch of a Course of Chemical Philosophy, 
Stanislao Cannizzaro, a Historv of Chi mistry, Sir 
Edward Thorpe, CB, FRS, q on Hydrogen in Iron, 
John Parrv, 6 f Helium and Geologicnl Time, Hon R J 
Strutt, FkS, 6 41 Two Active AlcohoW and a Third 
Ketone contained in Spirit from CocoHnut Oil A Haller 
33 , the Nitrous Esters of Ccllukwe, Paul Nicolardot and 
Gorges Chertlcr, 34, die themie der Cellulose untcr 
bertnderer Bcnlck'ichtigung der Text 11 - und 7*llstoff- 
mdustrien, Prof Carl G Schwalbe, 67, Action of the 
Ultra-violet Rays upon the Tubercle Bacillus and upon 
Tuberculin, Madame V Henri-Cernovodeanu, Valor 
Henri and V BaronJ, 34 , Sterilisation of Water 
on the Large Scale by Ultra-violet Light, M Urbain, 
Cl Seal, ana A Feige, 63 ♦'Principal T>pcs of Photolysis 
of Organic Comoounda bv the Ultra-violet Rn}i, Daniel 
Bert helot and Henry Gaudechon, 927 Photolysis of 
Complex Acids by the Ultra-violet Rn\* Daniel Bertljelot 


XII 


Index 


f Nmturt f 
L Mmrtk *3, spix 


i~ - 

aiyl Henry Gnudechon, 498, Comparative Action of the 
Ultra-violet Ra>s on Organic 1 Compounds possessing 
Linear and Cyclic Structure, Oamtl Berthelot and Henry 
Gaudd^on, 565, Action of the Ultra-violet Roys upon 
Dlastaoss, H Agulhon, 566, Action of Nitrates In 
Alcoholic Fermentation, A Fcrnhach and A Lanzenberg, 
34 Influence of Nitrates on Alcoholic I ennents, E 
Kayser, 98, Obscure Phi nomcnon of Alcoholic 1 ermenta- 
tion, O Overbeck, 380, riectncal Purification of Liquid 
Sulphur Dioxide and its Flcctnial Conductivity, J 
Carvallo 34, Allen’s Commercinl Orgnnu Analysis, 37, 
164, Constituents of the Soil, Mr FaiUer, 49 Prepara¬ 
tion of Argon, George* CWude, 64, Method of Analysis 
of Fatty Bodies b\ the Separation of the Solid Fatty 
Acid* from the Liquid Acids M David, 65 Synthesis 
of Ketones in the 1 Urahvdronromatic Series, G Darzens 
and H Rost, fis N'w Sugar Verhnscose Fxtracted from 
the Root of Verbairum Hm Bourquelot and M 

Bridel 64, f iquidb with I ocal Conic* G Fnedel and 
F Grandjean, 64 the I lements, Sir William A Tilden, 
F K S , Dr Arthur Hardm, F R S , 69, the Relation* 
betwu n Chennc d Constitution nnd some Physical 
ropertit*. Prof NnimH Snules, Dr Arthur Harden, 
R*S , 60, Physical Chemistry, its Bearing on Biology 
and Medicine, Prof James C Philip, Dr Arthur Harden, 
r R S <10 , a College Ti xl-hook of Chemistr), Prof Ira 
Remstn, 70 Outlines of (Jumutrv, Prof Louis Kohlen¬ 
berg, 70 Nob* I Pru:e awarded to Prof Otto WnIl'ich 
82 Apphifttion of the Dilatometne Method to the Study 
of the Polymorphism of the Alkali Nitrates, Prof Bellati 
and Dr Tinurzi ftfi the Ranquet to Jubilee Past- 
presents of the Chemical Society 87, Chemical Physics 
involved in thp Precipitation of Free Carbon from the 
Allots of the Iron carbon System, W H Hatfield Q4 , 
Dcvelopnu nt of the Atomic Theory Dr A V Meldrum 
07, 4ii, Pnpnrntion of Cr\stalhsed Strontium A Guntz 
and Af Galliot, 08 Itfr mitromethnni, F Berger, 98, 
Purification of Starch G Mnlfitano nnd Mile A N 
Moschkoff, 98 Principles of C hemu.nl Geology, a Review 
of the Applications of the Lquihhrmm Theory to 
Geologlcnl Problems Dr J V Fladen, 100 Introduc¬ 
tion to Thysic U Chemistry Prof H C Jones, 103 , 
Destruction of Agricultural Plnnt Pouts by Chemical 
Means, H C I-ong ny Oxidation of Phenol by 
Certain Bacteria in Pure Culture C» J Towler, F 
Ardern nnd W T Loikrfr, 127, Invisligatlons on the 
State of Aggregation of Mnttrr, S B Scbrvver, 137 
Keduriion of Phosphorxl Chloride bv Hvdrogcn under 
the Influence of the Silent Discharge, A Bnsson nnd L 
Fournier, 129 Research on Gases Occluded in the 
Copper AIlovs (1 Guillcimn and B Delochnnnt 129, 
New Method for the Preparation of the Ghcldic Esters, 
G Darzens, rzq Influence Exerted bv the Reaction upon 
Certain Properties of Mnlt Extracts, A Fcrnhach and 
M Srhoen, 130, Absolute Measurement of the Magnetic 
Double Refraction of Nitrobenzene A Cotton nnd H 
Mouton 1 ao Reactions In Presence of Nickel, 
Panchnnan Neogi nnd Birendra Bhuson Adhicary, 130, 
die Alkalmde, Prof C Winterstem and Dr G Trier, 
131 n Text book of Orgnnu Chemistry, Prof A F 
Holloman, 136, Death of Dr llenrv Wurtz, 14^ t Deter¬ 
minations of the Amount of Arsenic present m Soil, 
Plants Fruits, and Animals Dr Headden, 148 Protein 
Hvdrolvsls, F \\ Foreman, 161 Progressive Phos¬ 
phorescent Spectrum of Organic Compounds at Low 
Tempernturcs, I dr Kownlskl and J dc Dziergblckl, 
161 , Propiolic Compounds, Charles Moureu and J Ch 
Rongrand, ifii Kleines H'tndwdrterbuch der Agrikultur- 
chemie. Dr Max Passon, Dr C J Russell, 164 Radio¬ 
chemistry A T Cameron, Dr B B Bolt wood, 165 
Practical Physiological Chemistry, a Book Designed for 
Use In Courses In Practical Physiological Chemistry In 
Schools of Medicine and of Science, Philip B Hawk, 
i6q Theory of the Chemical Action of the Electric 
Discharge in Flectrolvtic Gas and other Gases, P J 
Kirby, iqa Dvnnmir Method for Measuring Vapour 
Pressures with Us Application to Benzene and Ammonium 
Chloride, Profs Alex SmWi and A W C Menzies, 193 
Quantitative Study of the Constitution of Calomel 
Vapour Profs $|ex Smith nnd A W C Me nzies, 193 , 
Anisotropic liquids G Fnedel and F Gwhdjean, 194, 


Biological Degradation of the Carbohydrates, A Fern- 
bach, 194, Action of the Bulgarian Ferment upon 
Protcld and AmJdo Substances, J Effront, 194, die 
Wiesenschaftlichen Grundlagen der analytlschen Chorale, 
\V Ostwald, 301, Researches upon the Atomic Weights 
of Cadmium, Manganese, Bromine, Lead, Areenlc, 
Iodine, Silver, Chromium, and Phosphorua, G P 
Baxter, 30a, Tribo Luminescence of Uranium, Prof 
W A Douglas Rudgc, 307, Alfred C G Egcrton, 308, 
Nature of the Decomposition of Hydnggen Peroxide 
Solutions produced bv Light, M Tlan, 337, by Passing 
a Rapid Curnnt of Jlydrogm Bromide oven? Amorphous 
Silicon at a Red Heat a Liquid is obtained whicn, on 
Submitting to Fractional Distillation, givis as the Main 
Product of the Reaction Silicon Tetrabromld^ A Besson 
nnd L Tourmer, 227, Addition of Hydrogen to the 
Isomeric Thujcnes and Sabinene, L Tchougai ff and V\ 

I omin, 227, New Reaction of Morphine, Georges 
Dcnig^s, 227, Nature of the Oxides causing the Colora¬ 
tion of the Oriental Sapphire A Verneuil, 227, Influ¬ 
ence of Temperature on the Activity of Cellasc, Gabriel 
Bi rtrnnd and Arthur Compton, 327, die Untersurhungs- 
Methoden des Fiscns und Stahls, Dr A RUdisulc, Prof 

II C H Carpenter, 233 Properties of Zinr Amalgam 
as Affecting the Clark Cell, Ernst Cohen and P J H 
van Ginneken, 248 Radium Content of Salts of Potas¬ 
sium, J Satterly, sfit Probable Chemical Properties of 
Radium and its Combinations, M dc Forcrmd, 394 
Discharge of Positive Llectricitv from Sodium Phosphate 
HeaK-d in Different Gases, F Horton, 261 , Luminescent 
Tubes containing Neon, Georges Claude af>2 , Chemical 
Composition of the Gases Spontaneous!v given off by 
the Thermal-mint ral Spring of Urlagc Isirc, G Massol 
262 , Action of Nitric Acid upon the Aloins, E L£ger 
363 Hexalivdroacetophenone nnd Ilexahydrobonroyl- 
acetone, Martel Godchot, 262 , General Principles which 
ought to be I oJlowed in Establishing Formul* for 
Insecticides, V Vermorel and F Danfony, 262 , Smoke 
and its Prevention, Prof Vivian B Lewes at London 
Institution, 290, Practical Physiological Chemistry Dr 
R H Adorn Pliminer, 304, New Reaction for Cupreine, 
Georges Deniges, 32R, Brown Gold, M Hanrlot 328, 
420, Action of some Liters on the Monosodium Deriva¬ 
tive of Benryl Cvamde, F Bodroux, 328, Condensation 
of \croleln Bromide with Melonle Acid, M Lispicau, 
328, Addition of Hydrogen in Presence of Palladium, 
Pierre Breteau, 328, Chemical Distinction between 
Orthoso and Mierocllne, W Vernadsky and Mile T 
R^voutskv, 328 Theoretical Principles of the Methods 
of Analytical Chemistry based upon Chemical Reactions, 
Prof M G Chesncau, Dr H M Dawson, 330, Soured 
Milk nnd its Preparation, Lactic Cheeses, Prof R T 
Hewlett, 338. Apparatus for the Rapid Electro-anahtical 
Determination of Metals, Dr H J S Sand and W M 
Smalley, 360 Thermochemical Study of some Binary 
Compounds of the Metals of the Alkalies nnd the Alkaline 
Earths, M de Forcrand, 361 , New General Method of 
Preparing Anhydrous Metallic Chlorides, Ed Chauvenet, 
383, Experimental Determination of the Equivalent of 
Magnesium, W M Hoofon, 386, New Property of the 
Magnetic Molecule, Pierre Weiss, 304, Influence of 
Functional Groups on the Spectrum of Progres*ive Phos¬ 
phorescence, J de Kowalski and J de Dzlerzbickl 
304 Flectrlcal Properties of the Aluminium Magnesium 
Alloys, Witold Bronlewski, 304, Ketones derived from 
the Three Isomeric Toluic Adds, J B Senderens, 304 , 
New Thiophene Compound, C lt H t S., and some of Its 
Derivatives, M Lanfry, 396, Condensation of Acetic 
Ester with its Higher Homologues, A Wahl, 396, 
Methylamlne Nitrite, P C Ray and Jitendra Nath 
Rakshlt, 306, die experimented Grundlegung der 
Atomiatik, W Mecklenberg, 403 Action of B laetis 
aerogene 1 on Glucose and Mannitol, G S W alpole, 437, 
Transformation of ProteM* into Fats during the Ripen- 
Ing of Cheese, M Nlorcnsteln, 437 Haemoglobin as a 
Peroxydase, Gabriel Bertrand and F Rogpxinikl, 439; 
Radiation of Quinine Sulphate, M de ^roglie and L 
Brirard, 439, New Element accompanying 1 Lutecium and 
Scandium in the Cadolinitc Earths Celthim, G Urbaln, 
439, Trait* complet d'analyse Chimlque, applloude aux 
ettais industriels, Prof J Post and Prof B Neumann, 



Aatwrtt 
Merck 13, 1911 


] 


Index 


Xlll 


C Slmniond,,.^^ th<“ Afterglow of Electric Discharge 
in Nitrogen, Hon R J Strutt, FRS, 430, Properties 
of Binary Mixtures of tome Liquefied Gases, Dr B D 
Steele and L S Bagstcr, 433 , a Manual of Practical 
Inorganic Chemistry, Dr A M Kellas, 466, Trans¬ 
formation of Phenvl-ap-pentenlc Acid into its yC-Isomcr, 
J Bougault, 463 , Acetylene PInaconc, Georges Dupont, 
463, Method for the Complete Destruction of Organic 
Matter In the Detection and Estimation of Mineral 
Poisons, Plfre Breteau, 463, Action upon Green Plflnls 
of some Substnnces Extracted from Coal-tar and Em¬ 
ployed in •Agriculture, Marcel Mlrandc, 464, Monographs 
on Biochemistr*, the Fats, Prof J B Leathes, 50a, 
Death and Obitunrv Notice of Julius Wilhelm Bruhl, 
517, Synthesis of Camphoric Acid, Prof Komppa, 53a 
Estimation of the Organic Matters in Unpolluted and 
Pollute Waters with Potassium Bichromntr and Sul¬ 


phuric Acid, Dr W b Adcney, 331, knpillnrchcmie, 
Dr Herbert brqundlich, 334 the Microscopical Examina¬ 
tion of Food md Drugs Prof H G Greenish, 338, 
Death of Dr I eonard Parker Kinmcutt, 347, Crystal 
Structure and Chemical Composition, Prof W J Pope, 
FRS, qqi, Fixation of Atmospheric Nitrogen, Prof J 
Zenneck, 336 Recrnt Advances and Problems in 
Chemistn, Prof Lmil Hscher, 33ft, Preparation of Iht 
Black Enamel of the Itnlo-Grock Potteries, A Verneuil, 
363 Ketones derived from Phcnylproplomc Acid, J B 
Senderens, 563, New Methods for the Synthesis of 
Nitriles, M Grignnrd, 563, the Dehydration of Sails, 
Lecoq de Boisbuudnn, 363 Direct Fsterlfitation h\ 
Catalysis Paul Sabatier and A Mailhe, 363, the Magni¬ 
tude of Magnrtism deduced from the Coefficients of 
Magnetisation of Solutions of Iron Salts, Pierre Weiss, 

Chenier (George*,) the Nitrous Esters of Cellulose 34 
Chesneau (Prof M G ), fhcorotical Principles of the 
Methods of Annhlual Chemlstrv, hosed upon Chemical 
Reactions, 330 

Chevalier (Aug) Oudmd River Curious Phenomenon, 40 
Chevalnr (Father) the Apparent Diameter of Jupiter, 31 
Child Problems, Dr G I? Mangold, 338 
Chinn, Gleanings from Fifty Years in, A Little, 373 
Chinn, Native Working of Coal and Iron in, 331 
Chofardrt (P), Observations of Cerulli’s Comet (iqior) 
modo at the Observatory of Besan^on with the Bent 
Equatorial isq 

Chree (Dr C , T R S ), on the Electricity of Rain and Its 
Origin in Thunderstorms, Dr Georg* C Simpson, 81 , 
Supposed Propagation of Equatorial Magnetic Disturb¬ 
ances with Velocities of the Order of 100 Mile* per 
Second, 160, the Recent Earthquakes in Asm, 3*13 
Rushan Magnetic Observations, Prof brnst Levst, 388 
Chronology a Preliminary Study of Chemical Denudatioh, 
F W Clarke, 171 the Age of the Earth, G F Becker, 
173 . Proposed Calendar Reform, T C Chamberlin, 434 
M, GrosclAude, 434, a Perpetual Cnlcndor, Sir WiJhnm 
Ramsav, K C H , b R S , 340, W T L , 340 
Chronometry Acruracy of Tmio on Magnetograms, G W 
Walker, 236, Standard Time in France, 377 Davlight 
Saving Bill 411, System of Fixed or Differential 
Synchronisation, Ernes* Etclangon, 463, Synchronisation 
of Clock*, 48a, 316. Time Ball, 483 Government Bill 
for Adoption of Greenwich Time as Official Time in 
France, 318 

CisottI (U ), Dynamical Reaction of a Liquid Jet, 463 
Civilisation, Engineering and, Alexander Siemens at Insti¬ 
tution of Civil Engineer*. 39 
Clarification of Liquids by the Process of Tanking, the 
Rowland A Earp, 308 

Clarke (F W), a Preliminary Study of Chemical Denuda¬ 
tion, 173 

Claude (Gtarges), the Preparation of Argon, 63, 
Luminescent Tubes containing Neon. a6a 
Claude (M ), Telephonic and RAHo-telegraphic Comparison* 
of Chronometer* by the Method of Coincidence* between 
Paris and Brest, 161 

Cleland (Dr £ Burton), the Hsmatoxoa of Australian 
Batrtchlans, 130 Occurrence of Pentastomes in Aus¬ 
tralian Cattle, 130 • 

Climatic Conditions and Organic Evolution, Ivor Thomas, 
3 « 


Clinch (George), some Unexplored Fields in British 
Archaeology, 33 

Clocks, Synchronisation of, 48a, 516 
Clough (W T ), Elementary Experimental Elect/icitv and 
MngnctJsm, 113 • 

Coal die Fntstehung der Steinkohle und der Kaustobio- 
lithe Ubcrkaupt, Prof H Potom£, 199, Native Working 
of Coal and iron in China, 351 
Coal Dust Experiments, Records of the First Series of the 
British, conducted b\ the Commuter Appointed hv th» 
Mining Association of Great Britain, Prof W Gallona\ 
487 

Cocos-Keellng Atoll, the, Rev E C Spicer, 41, F Wood 
Jones, 41, 1 o'), 139 the Reviewer, 42, iofe, Madge \\ 
Drummond, 107 aof> 

Coggia (M ), Observations of the \iw Cerulli Planet 
(K U) 1910 (>3 

Cohen (Frnsl) Propertns of Zinc Amalgam as Affecting 
the Clark Cell 248 

Cohn (Prof T ), Print iples of Relativitv, 452 
Coker (Prof I C» ), Pholo-elastlcity 347 
Cole (Dr) Blackhead in Turkeys 83-6 
( ole (Prof Grenvilb A J ), Submarine Geology of the 
West Coast of Ireland, 388, Weathering on the Surfftrc 
of a Sheet of Fine-grained Dlonte near Rathmullan," 
388, I clirburh der Geologic von Deutschland, Prof J 
Wnlther, 468 Geologic von Deutschland und den 
angrenzenden Gebieten, Prof R LepsniR 468. Geologic 
von Ostpreu^sen, Prof A lourqulst, 468 
Tole (I J ) Bird marking in the United States 147 
Coleman (Dr L C), the Palm Disease, “ Koleroga, * 
217 

Coleoptera Lamelltcornia (Cetonnn'e and Dynastlnre), the 
baunn of British India, Including Ceylon and Burma 
G J Arrow 467 

Colliery Surveying Field nnd, T A O’Donahue, 403 
Colliery Warnings, Prof Hcnrv Loui* 336, 438, the 
Author of the Warning* 437 R M Peelev 512 
Collin (J T ) New Species of Small TIairv Flies of the 
Genus Limosinn taken from a Coprophngous Beetle in 
Cevlon, 246 

Collins (F Howard) Death of, 146 
Collins (J II) Wood-tin, 137 

Colour Contrast in Photomicrograph*, Messrs Written 
and Walnwrighr, 319 

Comet* Halley’s Comet, 21 M Bnssnt 97 H F Wood 
349 Messrs Innes and Worssell 330 Father Goetz, 
130, Profs Nijland nnd van der Blit 350 F S\ 331, 
Dr J Mascart, 33i, M Jamain, 331, the Motion of 
Molecules in the Tail of Hnllev’<? Comet Prof I owe 11 
a 1 Ephcmem for Holley's Comet Dr Fbell 31 
Solenlum Photometer Measures of the Brightness of 
Halley’s Comet Joel Stebbln 31 Recent Helwan Photo 
graphs of Halley's Comet, Prof Barnard, 180 Observa 
tions of, made at the Nice Observatory with the Gautier 
Equatorial of 76 cm Aperture, M Javelle 139 Con¬ 
dition of thf Atmosphere during the Recent Proximity 
of, II 0 A Hnrdlngc, 130, the Spectrum of C P 
Butler m3 Discovery of a Comet Dr Cerulli 87 
Cerulli’* Comet 1910c, Prof Hartwlg, 119, Dr Ebell 
119, Observations of, made at the Observatory of 
Besancon with the Bent Fquatonal, P Chofnrdet 129 
Cerulli’* Comet (1910c), Identified with Fa\e s Short- 
period Comet, Prof Pickering, 130, Dr Ebell, 130, Dr 
Schiller, 131, Dr Ristenpnrt 131 Dr C< rulli, 131 
Observations of Cerulli’s Comet made at the Obsenntorv 
of Lyons, J Guillaume, 161, FphemerW for Fate's 
Comet, TQioe, Dr Fbell, 180, Identity of the Cerulli 
Comet with the Fate Comet, G Fnyet, 103 Fate’* 
Comet, G Fayet, 248, Observations of the Tate Ci rulli 
Comet made at the Observatory of Marseilles with the 
Comet Finder, M Borrelly, 261 Elements for Fnve’s 
Comet, 1910c, Prof Ristenpart and Dr Prager 319 
Mr Meyer and Miss Levy 319 Ephemens for Faye’s 
Comet, Dr Ebell, 3*3 Metcalf’s Comet, 1910b Dr 
Fbell, 87, 310, Definitive Elements for the Orbit of 
Comet 1904 It ( 1904^0 J SedMffek, 218 Investigation 
of the Orbit of Wolf’s Comet, 189^-1911 M Kamensky 
248 Comet* due to Return In 1911, Mr I vnn, 348 
Cometarv ^Theories, Messrs Roe and (jrnhnm, 486, Prof 
Eginitl*. 4S 



XIV 


Indtx 


lYmtmtr, 
Afitnck tj, 19 rr 


-J-- 

Coiqpton (Arthur), Influence of Temperature on the Activity 
of Cetlnse, 227 

Congreves, ( onflicting Dates of International, Dr F A 

Bathrr\i3n 

Conic ScAlons, S Gnngopddhvd^a, 167 
Conservation Commission of Maryland, Report of the, for 
iqofi-n, 545 

Conservation of Nnturtil Resources in the United States, 
the, Charles R Van Hise, 545 
Constable (F C ) the Conduct nnd ^ong of Birds, 308 
Cook (Capt), Memorial to, 114 Dr A C Iladdon, 
FRS, 216 

Cooke (Dr Theodore), Death of, 46 Obitunn Notice of, 8a 
Cooke (R ), Variation of the Di pth of W ater in a Well at 
Dotting, near Mmdstonr, compared with the Rainfall, 
1885-1009 5O5 

Cooke (W E) Standard Astrometn, 523 
Cooke (W \V ), Distribution and Migration nf North 
Amerhan Shon bird** iU» 

Coon (J M ) Alteration of the FcNpar of Granite to 
ChinR-cla\, 127 

Copeiinn (Dr S Momkton, T R S ), Flies as Corners of 
jnfection, ^25 

f Copern 1 rus (NVohus) Sound fntireh Inknoun Auto¬ 
graphs of, Dr I Birkf nmajt r 217 
Con (Prof Cnrl I ) drr Nnturfrtund mn Stronde der 
Adrla nnd des MlltnJmprrgebjf li *4 
Corin (James), Mating Marriage, nnd the Status of 
Women 334 

Corner (Engineer Ronr-Admiral J TV, Some Practicol 
Frperienre with Corrosion of Metals 428 
Cornish (Dr \ nughnn) the Panama Canal in igio, Paper 
at Ro\nl Soclet\ of Arts, 420 
Corsicn the Ire Age in 456 
Conmogonn dl Bhrgu, In A M Pirrngalli 452 
Cotton Growing within the British Empire, J H Retd at 
Ro\nl Gcognphicnl Socieix, 184 
Cotton (A), Absolute Measurement of the Magnetic Double 
Refraction of Nitrobcnrme i2t) Drhrm Interfermce 
Measurements and the Menns of Increasing Them 420 
Coulten (Prof J M ) a Text-book of Botany for Colleges 
and Universities, -00 

Courthope (G L ), Sugar-beet Growing 25 
Couturat (Dr I^>uis) f Jnternncionn Matemntiknl L*\jko en 
Ido, Germana, Angla, Franca e Italiann, 260, Inter¬ 
national I nnguflgr and Science afiq 
Cowan Onmes) the Maoris of New 7 ealand ioq 
Cow les (Prof H C ) a Test-book of Botan> for Colleges I 
and Um\ersitics, 399 

Cowper (H S ), Exploration of a Hint Implement Factory, 
S 2 ° 

Craig (J I ) Report upon the Rains of the Nilp Basin and 
the Nile Flood of 1909 485 

Crnntologv Dioptrogrnphic Tracings in Four Normal of 
Fiftv-two Tncmmian Cnnin, Prof R J A Berrv and 
A W D Robertson, 366 

Crnpper (E H ), Elertnc Circuit Problems in Mines and 
Factories, 503 

Cnthorne (A R ), College Algebra, 368 
Crawley (A E ), First Annual Report oF the Commission 
of Conservation, Cpmdn no Mitteilungen des Provin- 
jdalkoTTHtecs fttr Nnturdenkmnlpfleire no, Nnturdenk- 
mnlpflege und Aquarrenkunde, R Hermann vid W 
WolterstorfT no Xnturdenkmalpflege, Prof Gtirich, 
110, Ubrr Zeil u Methode der Niturdenkmnlpflege Prof 
Dr B Schaefer-Cassel, no, Uber dim Tierleben in dem 
von der StaAtsfontverwaltung geachutzten ZwergWken- 
Moor In NeuHiwm, Dr Th Kuhleafr, rro, \Yue« nus 
der Nnturdenkmnlpflege Dr \\ GUnther, no 
Creel, An Open H T Sheringham 102 
Cresswell (F ), Origin of the Fnghsh Tnnssic Strata, wnth 
special Reference to th* Keuper Marls, 247 
Cretaceous Anglosperms, Lower, Dr M C Stop**, 130 
Crete, Excavations on the Island of Pseira, Richard B 
Seager, H R Hall, 272 

Crete, the Sea-Kings of, Re\ James Bnlkie, 215 
Crick (G C), New Genqf nnd Species of Dlbrnnchlate 
Ophalopod BeUmnecnmnit hmrrri from the Lower Chalk 
fTottenhoe Stone) of Lincolnshire, 285 
Crook (T) Submarine Geology of the West Coast of 
Ireland, 388; a Case if Flertrottatlc Separation, 496 


Crooke (W ), Origin of the Rajputs and Mahrsttas, 177 
Crowther (Dr ), the Impurities of (he Town Atmosphere, 
and their Effects on Vegetation, 24 0 

Crowther (J A ), the Distribution of Secondary R&rttgsn 
Radiation round a Radiator, 261 , Energy and Distribu¬ 
tion of Scattered Rbntgcn Radiation, 462 
Crustacea Stalk-eyed Crustaceans from the Const of Peru, 
Misi Rathbun, 64, Life-history of the Common Lobster, 
Dr A Appellbf, 179 

Crystallography the Differentiation nnd SpAifldty of Cor- 
responduig Proteins and other \ itnl Substances In Relation 
to Biological Classification and Organic Flotation and 
the Crystallography of Hemoglobins, Prof E T Reichert 
and Prof A P Brown, 57, Cnsial Structure and 
Chemical Composition, Prof \V J Pope, PiR S , 531 
Cucchettl (Gino), Afforestation, » Remedy for the Disastrous 
Effects of Earthquake in Messina nnd Southern Italy, 149 
Curie (Mndame), Koval Soci*t\ of Arts* Albert Medal pre¬ 
sented to, 176 « 

Curves nnd Surfaces, Singularities of, A B Bassett, FRS, 
336, 440, T J Da B, 330, 440 
Cushing (Dr Hnrvev), Present Status of Neurological 
Surger\, 147 

Cvgni, a Veiv Variable Star or a Not a 07, igio, Mr 
Hlnks, 22 


Dadav (Dr E \on). Micro! iuna of the Nile, 549 
Dantonv (E ), General Principles which ought to be fol¬ 
lowed in establishing Formulrc for Jn^i ticides, 262 
Darling (Chas R ), tne Formation of Spheres of Liquids, 
5 ,a 

Darwin (Dr F), New Method of Observing in I bring 
Leaves, while still attached to the Plant, the Degree t© 
which the btomatal Aperture arc Open or Closed, 58 
Darwin (Sir Gt*orge), Tidal ObM tuitions made during Sir 
Ernest Shnckieton’s Antarctic E\pedition of 1907, 281 
Darwin (Miss N ), Germination Conditions and the Vitality 
of Seeds, 58 

Darwin, the Making of a, Dr Da\id Starr Jordan St 
American Association for the Adt'imement of Science 354 
Darwin and the Transmission of Aiquired Characters, E A, 
Pnrk\n, 474 , Prof John W Judd, C B , FRS, 474 
Darwinism and Human Life, Pr«f J Arthur Thon\jon, 504 
Darwinism and the Humanities, Prof James Mark Baldwin, 
5&4 

Ihirzeni (G ), Synthesis of Kt tones in the Tetrahydro- 
aromatic Senes, 65, New M< thod for the Preparation of 
the Gf)ridic Esters, iaq 

Davenport (C B), Eugenics, the Science of Human Im¬ 
provement b\ Better Breeding, 3q 
David (M ), Method of Analysis of Fatlv Bodies by die 
Separation of the Solid Fatty Acids from the Liquid 
Acids, 65 

Davidson (G F ), Measurement of Boiler Deformation!, 384 
Daus (Prof Ellery Vt \ the Inmgm irv in Geometry, 383 
Da\js (W G) Climate of the Argentine Republic, J50 
Daus (Prof W M ), “Empincal" Method of Description, 
178 Geographical Essays, 364 
Dawkins (Prof W Boyd, F R S»), the Arrival of Man In 
Britain, Huxle) Memorial Lecture at Royal Anthropolo¬ 
gical Institute, I2J 

Dawson (Dr H M ), Theoretical Principle* of the Method* 
of Analytical Chemistry based upon Chemical Reaction*, 


Daylight Saving Bill, 413 

Dean (Bashford), Fossil Fishes, 285 

Deeley (R M ), Glacial Erosion, 475, 541, Colliery Warn¬ 


ings, 5” 

Delonardt-Schlomann Senes of Technical Dictionaries In 
Six Languages, the, Alfred Schlomnnn, 99 
Delachanal (B), Research on the Gases Occluded in The 
Copper Alloys, 129 • 

Dandy (Prof Arthur. FRS), the Subantarctlc Islands of 
New Zealand, 43 a 

Denlgfcs (Georges), New Reaction of Moraine, 327, New 
Reaction for Cupreine, 328 

Denmark, Dlptera sDanlca, Genera and Species of Fllss 
hitherto found in, W Lundbeck, 506 
Denning (W F), Fireball of October 33. >1 ? the January 


Index 


xv 


J fstvA *3, 19U 


Mctoora, 348, Fireball of January 9, 37a, Meteors in 
•February, 4 iy t tiplendid Meteor on January 35, 453 
der Blit (Prof van), Halley 1 * Comet, 350 
der Waels (Prof J D Van), Nobel Prize Awarded to, 

46. a 13 

Descent of Man, a New Theory of the, Richard N Wegner, 
iro, Prof \ Keith, 206, 509, Gerhardt v Bonin, 508 
Dench (Dr* Cecil H ), Metallography, 301 , the Origin of 
Man, 406 4 * 

Deslandres (Dr H), the Progressive Disclosure of rh« 
Entire Atfhoephere of the Sun, Discourse it Royal Insti 
tutlon of Great Britain, 43a, 457, Researches on the 
Movements of the Solar Atmospheric Layers by the Dia- 
pkcementsof the Lines of I he Spectrum, 497 
Desor’s Synopsis des Erhinides Fo^siles, Tndi k to, Dr 
F A Bather, h R S , 404 
Dewar (G \ B ), the Book of the Drv Hy, 39 
Diabetes Mellitus, «Met ibolism in, b G Benedict and E P 
Josiln, Prof J S Macdonald 445 
Dickson (J D 11 imilton), Thermo-electric Diagram from 
— aoo° to +ioo° C , based on the Experiments of Sir 
James Dewar and Prof Fleming, 193 
Dlctionurins, the Dcinhirdt-Schlomann Scries of Technical, 
in Six Languages, Alfred Schlonnun, qq 
D iorckx (Henrv), the Orbit of the Perseids, 218 
Digby (Miss), Behaviour of the Chromosomes during 
Mitosis, 58 

Dines (W H J, Results obtained from the Registering 
Balloon Ascents carried out during the Two International 
Weeks, December 6-11, 1909, and August 8-1 j, 1910, 128 
Dlplodorus, Die Relconstruktion dos, O Abel, mo 
D iptera Dumcn Genera and Species of Flics hithrrto found 
In Denmark, W Lund beck, 506 
Diseases of the Skin, including Radiotherapy and Radium- 
therapy, Prof E Gaucher, Dr A C Jordan, 363 
Disintegration Theory, the Density of Niton (Radium 
Eman ition) and the, R Whvtlawr Gray and Sir William 
Ramsuv, t R S , it Ro>ul Society, 534 
Ditmars (R I ), Reptiles of the World, Tortoises and 
Turtles, Crocodiles, Lizards md Snakes of the Eastern 
and Western Hemispheres, iqfi 
Dixon (Dr Henry H ), the rhcrmo-elerlric Method of 
Cryoscopv, 431 

Dixon (Will A), Protection from “White Ants," and other 
Pests, J70 

Dixon (Dr W L), Pharmacological Action of Gcmoma 
Kamasst (South African Boxwood), 427 
Dixon (Mr) the Geology of the South Wales Conlfie’d, 386 
Dobell (C Clifford), Die Varinbihtut medercr Orgamsmen 
Hans Prlngshcun 501 

Doelter (Prof Dr C ), Dm Radium und die Farben, 470 
Dobm (Anton), Gedfachtnisrede gehaltcn auf den lnier- 
natlonalen Zoologen-Kongress in Grax am 18 August, 
1910, Prof Th Boverl, 334 

Doncaster (L ), Heredity in the Light of Rocent Research, 
33 1 

Dorner (A ), Encvklophdie der Philosophic 367 
Dorrlen-Snuth (CHptam A ), Two Botanical Excursions in 
the South-west Region of West Australia, 451 
Doumer (E ), Epili^psv aAd Constipation, 328 
Douvilld (Henri), How Species havo Varied, 33 , Some Ca^s 
of Adaptation, the Origin of Man, 65 
Drainage and Malaria, Dr Chas A Bentley, 471, Dr 
Malcolm Watson, 471 

Drawing the Brooks Patent T-squarc I-ock, 5 , a Course 
of Drawing for the Standards, J W T Vlnall, 268, 
Natural and (ommon Objects In Primary Drawing, 
J W T Vlnall, 268 

Dreaper (W P ), Instruction In Methods of Research, 73 
Drtencourt (L), Observations of the Tides made at Sea in 
the Channel and the North Sea, 97, Telephonic and 
ttadh^Tefegniphic Comparisons of Chronometers bv the 
Method of Coincidences bet w An Paris and Brest, 161 
Drinkwater (Dr. H ), n lecture on Mendellam, 436 
Drummond (Madge W ), tho Cocoa-Keeling Atoll, 107, ao6 
Dry Fly, the Book of the, GAB* Dewar, 3^ 

Dublin Aoval Irish Academy, 396, Dublin Royal Society, 

Dudtwor& (Sr ), Head Form and Pigmentation of Croton 
School Children, 24 

Ditctaqx (J-), Refrigerating Mixtures, 33 


s — 

Dudetzky (M ), Microstructure of Hailstones, 483 
Dudgeon (L S), Influence of Bacterial Endotuxins on 
Phagocytosis, 127 ' 

Dumfriesshire, the Birds of, a Contribution to tfte Fuuna 
of the Solway Area, Hugh S Gladstone, 378 
Dun Goat Colour in the Horse, J B Robertson, 138 
Duncan (J C ), the Spectra of Some Wolf-Rayet Stars, 55a 
Dunckcr (George), Pipe-fishos, Svngnathidsa, from Rivers 
of Cevlon, 122 

Dunkelfeldbelcuchtung und Ultrnmikroskopic in dcr Biologic 
und in der Mrdizin, N Guidukov, 72 
Dunstun (Dr Wvndhnm R, FRS ) Report on the Present 
Position of Cotton Cultivation, 520 
Duparc (Louis), Issite u \tu Rock in Dumte, 262 
Dupont (Georges), Act tvlene Pinucoro, 463 
Durand (Dr Erntst), Bt quest to Pans Museum of Naturtl 
History, 343 

Durand-Grdville (M ), Aviators and Squalls, 32a 
Dussaud (Madame M ), Discontinuous Sources of Light, 129 
Dyer (Dr B ), the Manuring of Market-garden Crops, 505 
Dyke (G B ), Some Resonance Curves Taken with Impact 
and Spark-bnll Discharges, S3 1 * Measurcnunts of Energy 
Losses in Condensers Truvtrsi d bv Illgh-frc quenev Electric* 
Oscillations, 530 

D>nnmics ih^ Dvnamics of a Golf Bill, Sir J J Thomson, 
FRS, at Royal Institution, jci , Dr t G Knott, 30b 
Dzierzbickl (J de), Progresmvr Phosphorescuit Spectrum of 
Organic Compounds ut Low Temper ituris, 161 , Influence 
of Functional Groups on the Spectrum of Progressive 
Phosphorescence, 393 


Garland (A ) (he Foramimfcra of the Shor«--sandi of Selsry 
Bill, 86, Some Vanctal Forms of \fassthna Sccani, 93 

C irp (Rowland A), the Clarification of liquids by tho 
Process of Tanking, 308 

Earth's Action on Sunlight and Hr it the J iiucn D Roots, 
486 

Lurch’s Rotation, New Experiment il Demonstration of the, 
bather Hagen, a>8, B Lntour, 248 

Earthquakes Earthquakes In th* Pacific, J J Sh iw, 

115, Prof Milne, 113, F irthqu it Z inzibar, 244, 
1 wo Slight Earthquakes felt it Gli^gnw, 244, Firth- 
quake on the West Const of Africi, 244 in Scotland, 244, 
in New Guinea, 244, in the Mist Indies, 344, Earth- 
quaki Shocks ut Fits, at S in Francisco and at Bru«a 314, 
the Recent Earthquakes in A*»i i, Dr W N Shaw 
FRS, 333, Dr C Chrcr, FRS 335, Earthquake in 
Russian Turkestan, 342, the Turkestan Earthquake of 
January 3-4, Rev YV liter Sidgmves, 172, F Edward 
Norris, 372 , Vyernyl Earthquake, 379 Earthquake Shock 
it TJensin, 449 

Ebfdl (Dr), Ephemerls for Halley’s Comet, 51 , Metcalf's 
Comet (19100), 87, 319, CeruIliS Comet (1910c), 119. 
Cerulll’s Comet (19104) ldentifiid with Faye's Short- 
period 'Cornet, 151 , Ephemeris for Faye’s Comet (1910c), 
180, 523 

Echinidcs Fossilcs, Index to Desor’s Synopsis des, Dr F A 
Bather, FRS, 40a 

Cchinoderma of the Indian Museum, Prof Rend Koehler, 

EckU (Edwin C ), Origin of the Ores 420 

Eclipw fi the Total Eclipse of the Moon, November ifi, 
F A Martin, 118, Madame dp Robeck, 118, MM 
Luizet, Guillaume, and Merlin, 180, M* Montangerand, 
180, M Lebeuf, 180, M Joncltheerc, 180, Dr Max 
Wolf, 319, Father Fenyi, 319 

Edinburgh, Universitv of, Forestry Fducation Its Import¬ 
ance and Requirements, E P Stehbing at, 61 the 
Reform of Mathematical and Science Tearhing in 
Germany, A J Pressland at Edinburgh Mathematical 
Society, 125, Edinburgh Royal Society, 193, 261, 497, 


E& 


Jucation the Association of T( ichers in Technical Insti¬ 
tutions, 55, Education in Technical Optu.s, 36, Foretttr 
Education Its Importance ^md Requirements, E P 
Stebbmg at the University dTEdinburgh, 61, the Reform 
of Mathematical and Science T« aching in Germany, A J 
PressJahd at Edinburgh Muthcmoricali Society, 125, tho 
Work of Polytechnic Instituted} l-ord Alversfone, »0, 
Che* los Froncais, 270, Technical Edutation Branch of 


XVI 


Index 


r Sntutty 
L Nmrck fl} igii 


ih^ Department of Public Instruction of New South 
Wales, Annual Report for loop, 280, Educational Aims 
and Efforts, 1880-1910, Sir Phihp Magnus, 298, London 
County Council Conference of Teachers, vj3 , Sp» cinh*a- 
tion in Teaching, Mrs Bryant, 353 , the delation of the 
Memory to the Will, Or C Spearman, 453 , ih< Teaching 
of Geographv, B C Wallis, 354, Lducution il Experi¬ 
ments In Schools, B Lewis, 354 ( Confirmees of Mathe¬ 
matical Teachers and of Public School Science Mnsierfl, 
*85, Recent Advance of “ the Astronomical Regiment,* 
Prof H H Turner, 383, Tcichutg of Elementary 
Mechanics, G Goodwill, , Two Fragments of Ancient 
Geometrical Treatises hound in the Worcester Cathedral 
Library, Canon J M \\ ilson, 383 , Teaching of Algebra 
and Trigonometry, 385 Compulsory Science versus 
Compulsory Greek Sir L Riv I ankester, 385, Experi¬ 
mental Determination of the Equivalent of Magnesium, 
W M Hooton, 386, Mentullv Deficient Children, their 
Treatment and 1 mining, Dr G E Shuttleworth and 
Dr \V A Polls 507, Association of Technical Institu¬ 
tions, Sir Hmr> liibbcrt, 52^, sic also British Associa¬ 
tion 

Edwards (C \ ), New Critical Point in Copper-zinc Alloys, 

i jS 

Lel-Larvce (Leptocephalus brcvirostns) from the Central 
North \tl mtiL, Dr Johan Hjorf, 104 

Effront (J j), Action of the Bulgarian Ferment upon Proteid 
and Aimdo Subst mcos, 19 \ 

Egnrlon (Alfred C G ), Tnbo I uimnescence of Uranium, 
308 

Egmilis (Prof D* meirius), ihc Latitude of Athens, 56, 
Cometary Theories, 48(1 

Egyptology Fnrlv Burial Customs in Egypt, Prof W M 
Flinders Petnc, FRS, 41 , Prof 6 Elliot Smith, 
FRS, 41, Eg>ptologic il Researches, W Max M Oiler, 
165 the Tomb of Two Brothers, Miss M A Murray, 332 

Chruihaft (Dr F ), Measurement of Electricity less than 
the Electro or “Atom of Electricity,” 383 

Eiffel (G ), the Resistance of Reel rngular Phncs Struck 
Obliquely by the W ind, 193 

Fisens und Stahls, Die Uni* rsurhungs-Methoden del, Dr 
A Riidisule, Prof H C H Carpenter, 233 

Elbert (Dr ), Expedition to Java in Search of the Predeces¬ 
sors of the Human Rare, 285 

Flderton (Fthel M ), a Second Study of the Influence of 
Parental Ahoholisin on the Physique and Ability of the 
Offspring, 479 

Electricity Measurement of Very Small Displacements by 
Means of the Electrometer, Jean Villey, 34, Electrical 
Purification of I iquld Sulphur Dioxide and its Electrical 
Conductivity, J Carvallo, 34, Influence of ihe Mngnetu 
Field on Duration of the Lines of the Spectrum Emitted 
by Luminous Vapours in the Electric Spark, G A 
Ilemsalech, 65, on the Electricity of Rain and its Origin 
In I hundersrorms, Dr George C Simpson, Dr C Chree, 
FRS, 81, the Production and Use of Electric Power, 
S Z d« Ferranti at Institution of Electrical Engineers, 
90, a Spectroscopic Investigation of the Nature of the 
Carriers of Positive Electricity from Heated Aluminium 
Phosphate, Dr F Horton, 95, Action of a Magnetic 
Field on the Electric Discharge, Eug&ne Bloch, 97-8, a 
1 rcatlse on Electrical Theory and the Problem of the 
Universe, Considered from the Physical Point of View, 
with Mathematical Appendices, G W de Tunzolmann, 
90 Practical Electrical Engineering for Flementery 
Students, W S Ibbetson, 135, Practical Electricity and 
Magnetism, R Elliott Steel, 135, Elementary Experi¬ 
mental Electricity and Magnetism, W T Clough, 135, 
Theory of the Chemical Action of the Electric Discharge 
in Electrolytic Gas and Other Gases, P J Kirby, 192, 
an Electrostatic Voltmeter for Photographic Recording 
of the Atmospheric Potential, G W Walker, 192, 
Efficiency Metallic Filament Lamps, Dr R A 
Houston, 193 , Magnetic Properties of Iron at High Fre¬ 
quencies, R Jouaust, 193, the Electric Stress at which 
Ionisation begins in Alr,Jpr A Russell, 225, Afterglow 
of Electric Discharge, Pref R J Strutt, 226, Two 
Pieces of MefnI Lightly Touching do not in general form 
an Electrical Contact when the Difference of Potential is 
%mll, G Lippmann, 227 Reception of the Hertzian 
Time Signal from the FiffH Tower, Paul J 4 gou, 227, 


Discharge of Positive Electricity from Sodium Phosphate 
heated in Different Gases, F Horton, I6i, Atmospheric 
Electricity, Dr G A Curse and D MacOwan, 281, 
Darkening of the Glass Bulbs of Osram Lamps due to the 
use of Slight Amount of Copper in the Leading-ln Wires, 
Prof G W O Howe, 281, Suggestion to Balance 
Residual Inductance and Capacity, Dr E Orllch, 282, 
Recent Progress in Flectrlc Lighting, Prof E W Mar- 
eftant at lUuminntlng Engineering Society,^089, Appara¬ 
tus for the Rapid Electro-Annlvtical Determination of 
Metals, Dr H J S Sand and W M Smalley, 360, 
Measurements of Electricity ks«* than the Electro or 
“Atom of Electricity," Dr F Ehrenhaft, 383 , Sub-marine 
Cables for Long-distance Telephone Circuits, Major 
O'MeAra, 383, Distribution of Electric Force in the 
Crookes Dark Space, F \\ Aston, 394, Electrical Pro¬ 
perties of the Aluminium-Magnesium Alloys, Witold 
Bronlewskl, 395, the Theory of Ionixahon of Gases by 
Collision, Prof John S lownsend, FRS, 400, 


lownsend, FRS, 


Solenoids Electromagnets und Electromagnetic Windings, 
Charles R Underhill, Prof (uslwrt Rapp, 431, the 
Afterglow of Dei trie Dlschnrgi in Nitrogen, Hon R J 
Strutt, FRS, 439, Atmospheric Ehctrlcity over the 
Ocean, Dr G C Simpson md C S Wright, 462, 
Electric Motors, Henry M Hobart, Stanley P Smith, 
468, Arc i imp having a Mercury Kathode and Giving 
White 1 ight, L Urbam, Cl St il, and A Feige, 497, 
Electric Circuit Problems in Mines and Factorh s, E H 
Crapper, Prof Glsbcrt Knpp, 503 , 1 zeroises in Electrical 
Engineering for the Use of Suond-year Students In Uni¬ 
versities and Technic il Colhgis, Prof I Mather, 
FRS, and Prof G Y\ O Howe, Prof Gisbert Kapp, 
503, the Llcctromotivc Force of Standard Cells, Dr 
K T Glazebrook, FRS, 508, Report of the Berlin 
Meeting of the Commission on Terrestrial Magnetism and 
Atmospheric Electricity, 522 , the International Volt, 522 , 
Experimental Measurrment of the Hlgh-freouency Resist¬ 
ance of Wires, Prof J A l killing, 530, Measurements 
of Energy Losses in Condrnse r s traversed by High- 
frequency Electric Oscillations, Prof J A Fleming and 
G B Dyke, 530, Some Rt sonance Curves T iken with 
Impart and Spark-ball Dischargi rs, Prof J A Fleming 
and G B Dyke, 531 

Electro-Metallurgy, a Treatise on, W G McMillan, A 
Me William, 506 

Electro-physiology Das Elektrok trdigrnmm den gesunden 
und kranken Nlenschen, Prof Friedrich Kruim md Prof 
Georg Nicolai, Prof lohn G MtKendriik, FRS, 265 

Elgin (Joseph H ), a Morning Meteor, 47s 


Elgin (Joseph H ), a Morning Meteor, 47s 
Eliot (Sir Charles, K C M G ), a Monograph of the British 
Nudlbrnnchlate Moltusci, with Figures of the Species, 
«3 3 

Elizabethan Age, Heroes of the, E Gilliat, 269 
Elsdcn (Dr J V), Principle h of Chemical Geologya 
Review of the Applications of the Equilibrium Theory to 
Geological Problems, 100 

Bljj^Eugene), Flight in a Curtis Biplane from Selfndge 

Embryology Early Development of the Marsupialia, Prof 
J P Hi*li 345 • 

Emmons (W H ), a Reconnaiwncc of Some Mining Camps 
In Elko, Lander, and Eureka Counties, Nevada, 420 
Empire, the Broad Stone of, Problems of Crown Colony 
Administration, with Records of Personal Experience, Sir 
Charles Bruce, G C M G , 229 
Encyclopaedia Bntannlca, the, 431 
Encyclopedia of Sport and Games, the, 274 
Encyclopedic agricole, Pisciculture, Georges Gulnaux, Dr 
William Wnltnce, 163 

Energetics Die Fordtrung des Tages, Wilhelm Ostwald, 

Engineering Progress In the Construction of the Panama 
Canal, Fullerton L Waldff, 21, Engineering and Civilisa¬ 
tion, Alexander Siemens at Institution of Civil Engineers, 
59, Proposed Battery of Humphrey Gass Pumps for 
Reservoir in the Lea valley, 86, the Drin^rdt-Schfomann 
Series of Technical Dictionaries In Six Languages, Alfred 
Schtomann, 99, Removing Wreck of the Quebac Bridge, 
118, Science and Engineering, Sir J J Thomson, F.R S , 
at Junior Institution of Engineers, 122, Practical Elec¬ 
trical Engineering for Elementary Students, W $ Ibbet- 




tfmtttn, T 

M*nA 1J, IQtl J 


Index 


XVII 


■on, > 35 1 New Tokyo, Benjiro Kusakabe 185, 
Hydroelectric developments nnd Engineering, F Koester, 
Stanley P Smith, 198, Critical Speeds for Torsional 
and Longitudinal Vibrations, Prof Arthur Morley, 317, 
the Transandine Railway, Dr John W Evans, 319, 
the Reduction of Rolling In Ships, H Frahm, 350, 
Winning of Coastal Lands In Holland, A E Carey, 383 , 
Recent Progress in Electric Lighting, Prof E W 
Merchant ^at Illuminating Engineering Society, *89, 
Method of Raising Bore-casings from a Pontoon, R W 
Hannan^ 394, Question of Safeguards against Fire in 
Trains after Collision, 318, Suggested Improvement in 
Eplc\clic Variable Gears, Rev H C Browne, 337, 
Death qf Sir John Alrd, 343, Submarine Cables for 
Long-distance Telephone Circuits, Major O'Meara, 383, 
Measurement of Boiler Deformations, 0 F Davidson, 
383-4, Engine Trials nt National Physical Laboratory, 
384 the Panama Canal In 1910, Dr Vaughan Cornish 
at Royal Socidtv of Arts, 430 , the Structural Design of 
Aeroplanes, Prof Herbert Chatley, 442 , Flectric Motors, 
Henry M Hobart, Stanley P Smith, 468 Reorganisa¬ 
tion of tho Irrigation of Mesopotamia, 483, the Launch 
of the Thunderer , 484 , Scheme for the Improvement of 
the Port of I«ondon, F Palmer, 484 Method of 
Strengthening a Bridge by Means of Sheathing the Steel 
Trestles with Reinforced Concrete, 485 Flcctrlc Circuit 
Problems in Mines and Factories, E H Cropper, Prof 
Gisbert Kapp, qnt Exercises in Electrical engineering 
for tho Use of Second-year Students in Universities nnd 
Technical Colleges Prof T Mather, TRS and Prof 
G \V O Howe, Prof Gisbert Kapp, 503 , Petrol-engine 
Ratings, 533, Fxpermicnts on Freight-tram Resistance 
and its Relation to Average Car Weight, Prof E C 
Schmidt, 441, the Airship for the British Nnv\, 535 
English (D ), ft Book of Nimble Beasts, 478 
English Association Science and Literature, Lord Morley 
of Blnrkburn nt 446 

English Ceramic Society Transactions of the, 411 
Englishwoman's Year Book and Directory, the, 304 
Enteric Fever Carriers, Dr J C G Ledingham, 143 
Entomology the Aptervgota of Hertfordshire, 48 Method 
by which the Presence of the Drug-room Beetle (Sifo- 
drepa pantcea) may be Readily Detected in Powdered 
Drugs, Prof H G Greenish and Miss D M 

Braithwaitc, 8s , the Anatomy of the Honey Bee, R E 
Snodgrass, 169, Habits of Glossina morsttans, Sir Alfred 
Sharpe, 176, Movements of G morsttans in NE 
Rhodesia, P E Hall 176, Morphological Characters of 
the Genus Glossina, R Ncwstead, 270 , Preservation of 
Bamboos from the Attacks of the Bamboo Beetle or 
" Shot-borer ” E P Stebbing 178, the Damage Done to 
Fruit Trees bv Thrips, F V Theobald, 184, Experiments 
with Dragon-flv Larvae, R J Tillyard, 338, New Species 
of Small Hairy Flies of the Genus Llmosma taken from 
a Coprophagous Beetle In Ceylon, J E Collin, 246, the 
Thorny of the Hvmenoptera, R E Snodgrass, 346, 
Fossnrial Ilymenoptern, R E Turner, 496, a Biological 
Inquiry into the Nature of Melanism In Antphtdasts 
betu 1 arta t Linn , H S Leigh, 370 a Monograph of the 
Cullcldte or Mosquitoes, Fred V Theobald, 330, Death 
of J W Tutt, 341, on the Origin of Slavery and 
Parasitism In Ants, Henri Pigron, 341, Different Species 
of Tsetses, 381 Annual Meeting of the Entomological 
Societj 416" Death of E A Ldveilld 448, the Fauna 
of British India, including Ceylon and Burma Coleoptera 
Lamelllcornla (Cetonllnn nnd Dynastmsc), G J Arrow, 
467, Two Families of Dlptera, the Cecldomyncfce (Gall¬ 
flies) and the Chironomlare, Prof J J Kleffer, 406, 
Report on a Familv of Dlptera, the Stratiomyildae, Dr 
K Kertdtz, 496' Microlepldoptera of the Group* 
Tortricina and Tlnema, E Merrick, 496, Dlptera 
Danlca, Genera and Species of Fifes hitherto Found In 
Denmark, W Lundbeck, u6, Flies os Carriers of Infec¬ 
tion, Dr G S Graham-Smith, 434, Dr S Monckton 
Copemaib FRS 424; Catalogue of the Lepidoptera 
PhaUerua In the British Museum, 430 r w ^ 
Environment ^versus Heredity, Dr A C Haddon, FRS, 

11 • 

Eoliths, 14 y 

Fred la (Dr), the Cold Period of June In Italy a8i 
Erkenntnlstheoretlsche Grundzuge der Naturwlssenschaften 


und ihrc Beziehungen sum Gcistesleben der Gegcwwart, 
Paul Volkmann, 333 

Ernst (E ), a New Variable or Nova (134, 191& Piscium), 

4>7 ^ 

Esclangon (Ernest), System of Fixed or Differential 
Synchronisation, 463 

Espin (Mr ), Discovery of an Eighth-magnitude Nova, 319, 
Nova Lacertao, 348, 384 

Ethnography the Yellow and Dark skinned People of 
Africa South of the Zambozi, Dr G McCall Theal, 
Sir H H Johnston, GCMG, KCB, 44a 
Ethnology Ethnological and Art Collections of the Indian 
Museum, 47, the Maoris of New Zealand, James Cowan, 
109, the Auln, a Bushman Tribe of the Middle Kalahari 
Desert, 14S, Early Population-groups of Ireland, their 
Nomenclature and Chronology, John MacNeill, 531, Race 
Known as the lshmactites, Leo Wiener, 449 
Eugenics the Science of Human Improvement by Better 
Breeding, C B Davenport, 39, Case of Spanish Fugemc 
Policy, G M Meyer, 47, 11 Poor Law Number" 

Eugenics Review, 115, Death of Sir Francis Galton, 
413 , Obituary Notice of, 440, a Second Study of the 
Influence of Parental Alcoholism on the Physique sand 
Ability of the Offspring, Karl Pearson, FRS, a%d 
Ethel M Elderton, 479, Preliminary Study of Extreme 
Alcoholism In Adults, Amy Banington, Karl Pearson, 
FRS, and Dr Dai id Heron, 479 
Eustire (Prof J ), Experiment* on Stream-lino Motion In 
Curved Pipes, 564 
Evans (Sir John), Memorial to, 448 
Evans (Dr John W ), the Transandine Railway, 319 
Fvans (T J ), Partial Sterilisation of Soils, 24 
Lvcrdmgen (Dr E van), the Third Dimension in 
Meteorology, 117 

Evcrman (Mr ), List of the Fishes of the I ake of the 
Woods, 177 

Evolution How Specipg have Varied, Henri Douvilld, 33 , 
Super-organic Evolution, Dr E Lluria, 71 , Some Cases 
of Adaptation, the Origin of Man, Henri Douvllld, 65, 
the Triumph of Evolution Prof J W Judd, FRS 
148 Evolution, Darwinian and Spencerian, Herbert 
Spencer Lecture at Oxford. Prof Mrldola, r R S , aao, 
the Coming of Eiolution, Prof J W Judd, C B 
FRS, Prof R Meldola, FRS, 397, Origin of 
Species, Prof Max Kassowitz, 38a, Darwinism and 
Human Life, Prof J Arthur Thomson, 404 Darwinism 
and the Humanities, Prof James Mark Baldwin, 504 
Life and Hnbit, Samuel Butler, 505, Sudden Origin of 
New Types Dr I Oswald, 520 
F.wart (Dr A J ), Botanical Expedition In the Victorian fl 
Alps, Plants Recorded in the District hy, 177 
Fwart (Prof J C FRS), Origin of Dun Horses, 40, 
Are Mules Fertile? 106, Mendellan Expectations, 305 
Ewart (Dr R J ), Sex Relationship, 333, 406 


Fnbre-Domergue (P ), Storage of Ovstcrs in Filtered 
Water, 34, Search for Bacterium coh In Sea Water by 
the Methods Employed for Fresh Water, 16a 
Fabry (Louis), the Registration of Small Artificial Earth 
quakes at e Distance of 17 Kilometres, 498 
Tailjer (Mr ), Constituents of the Soil, 49 
Fnntham (Dr H B ), Peculiar Morphology of a Trypano 
some from a Case of Sleeping Sickness and the 
Possibility of Its being u New Species ( Trypanosoma 
rhodestense ), 64 Possible Cause of Pncumo-enteritu in 
the Red Grouse ( Lagopus scotteus), 338, Fnumerativ* 
Studies on Trypanosoma gambtense and Trypanosoma 
rhodesiense in Ruts, Guinea Pigs, and Rabbits, 260, 
rife-history of Trypanosoma gambtense and Trypano¬ 
soma rhodesiense as Seen in Rats and Guinea Pigs, 360 # 
Faraday Society, 360 

Farmer (Prof), Behaviour of the Chromosomes during 
Mitosis, 48 

Farmery (J R), the Zones of the Lowsr Chalk of 
Lincolnshire, 387 

Farren (G P), the Breeding Seasons of Cahnus fin - 
marchtus, 565 . , L 

Favd (L), Observations of the Tides made at Sea In the 
Channel and the North Sea, 97 • 

Fawcett (Major P H ), Exploration in Bolivia, 4*i* 


XV 1 I 1 


Index 


r AWar*,* 
L Mmtxh «3* 




Fay^'f Comet, 1910*, Lphemcns for, Dr Etxdl, 180, 533 , 
G Fayet, 348, Element* for, Prof Ristenpart and Dr 
Pragcr v 3i9, Mr Mover and Miss Iev>, 3iq 
Fayet (Gy, Identity of the Cerulh Comet with the Faye 
Coma, , Faye's Comet, 348 
Fedde (I nedneh), das Pflanzenreith, Papaveracea- 
Hypecoidea et Papaviracew-Pnpavi roidea\ 303 
Feige (A ), Sterilisation of Water on the Large Scale by 
Ultra-violet Light, 0*, Arc Lamp having a Mercury 
Kathode and giving White I lght, 497 
Fenyi (Father), the Toni Lclipsc of the Moon, November 
ib t 1910, 319 

Fermor (Dr L Leigh), Quinquennial Review of the 
Mineral Production of India during the tears 1904 to 

1908, 131 

Fernbach (A), Action of Nitrate in Alcoholic Fermenta¬ 
tion, 34, Influence Lxirtcd bv the Reaction upon certain 
Properties of Malt Fxtracts, 129, Biological Degradation 
of tna Carboh>draits, 194 

Ferranti (S 7 de), Ihi Production and Use of Electric 
Power, Address at Institution of Electrical Engineers, 90 
Fernd (M ), Teh phonic ind R idio-telegraphlc Comparisons 
of Chronometers bv the Mi thod of Coincidi nets bi tween 
Paris and Brest, i(it 

#ithtc, Sihlmmiiaiher, Steffens uber das Weson der 
Universitnt I duard bprunger, 367 
Field and t olliorv Surveying 1 A O’Donahue, 405 
Flhppi (Dr F de), the Duke of the Abruzzi’s Fxpedition 
to the Knrnkornm Himnlnvis 1 ecture at Roval Geo¬ 
graphical Sot ktv, 124 fxpedition of the Duke of the 
Ahruzri 10 the ktrakorini Ilimnl ivn*, 450 
Findlay (Prof), Report of the Section L Research Com¬ 
mittee on Mental and Fhvsical Factors involved in 
Education, 89 

Finlnyson (A Moncni ID, Secondnr) Fnnchment in the 
Copper Dt posits of llurha Spain, 128 
Fireball of October 23, W F Denning 21 
Fireball on Nowmber 2 51 
Fireball of J uiu trj <f, W T Denning, 37a 
Fireballs, Recent, 87, Mr and Mrs Wilson, 150, C B 
Pennington, 140 J Hicks 130 
Fire-damp, Safety Lamps nnd the Detection of, 53 4 
Fincher (Prof rmil), Recent Advances ind Problems in 
Chemistry, 

Fisher (C A ), Depth and Minimum Thickness of Beds as 
Limiting I actors in Valuation, 420 
Fisher (Dr Hugo), Cm \cquind Characters be Inherited 0 
280 

Fisher (W R ), Di ith of, 82, Obituary Notice of, 113 
Fisheries Salmon-disease on the Continent, Messrs Dc 
Drorein de Bouwlle nnd Mercii r, 416 
Fishing Fl>-lenvefl from a Fitihirman’s Diarv, Captain 
G E Sharp, *34 , tht Book of the Dry Flv, GAB 
Dewar, 39, an Open ( reel, H T Shcringham, 103 
Fitting (Dr H ), Flovvrrs which Undergo Murked Change* 
after Fi rtilis ition, 20 

Fixation of Atmospheric Nitrogen, Prof J Zenneck 536 
Flashes from the Orient, or a Thousand and One Mornings 
with Poesy, John Hazelhursi, 371 
Fleig (C ), Experimental nnd Chemical Oculnr Action of 
Bitumen Dust and Vapour, 63 
Fleming (Prof J A , F R S j, Some Improvements in 
Transmitters and Receivers fdr Wireless Telegraphy, 348, 
Experimental Measunment of the High-frequenry Resist¬ 
ance of Wires, 530, Measurements 01 Energ) Loises in 
Condensers Traversed b> High-frequency Electric Oscil¬ 
lations, 510, Some Resonance Curves Taken with Impact 
and Spark-ball Discharges 331 
Fletcher (Miss), the Fxogumlc Character of the Omaha 
Social Organisation, 24 

Fleure (Prof H J ), the People of Cardiganshire, 34 
Flie* as CfTrrieni of Infection, Dr G S Graham-Smith, 
caq , Dr S Monckton Copfman, FRS, 325 
Flight of Birds, the, Luclen Fournier, A Matlock, FRS, 


Flynn (T T ), Anatomy and Development of the Marsuplalla, 
36a u 

Foadcn (Mr), Cotton Cultivation In Egypt, 85 
Folk Lore the I uck of the Honte-ahoe, Dr A Smythe 
Palmer, 19, Folk-tales dulling with the Relation* of 
Hausa Parents and Children, Cnpt \ J N Tremeame, 
146 

Fomin (W), Action of Hydrogen to the Isomeric Thujene* 
aqd Sablnene, 327 

Food Food and Nutrition, 148, Reports on Imperial Food¬ 
stuffs, 157, the Microscopic il Examination o£ Food and 
Drugs, Prof H G Greenish, 538 
Forbidden Sea*, in, H J Snow, 408, Prof John MUne, 
FRS, 410, Prof D’Ariy VV Thompson, 510 
Forcrand (M de), 1 hermochenucnl Study of Sdme Binary 
Compounds of the Metals of the Alkalies and the Alkaline 
Earths, ^61 , Probable Chemital Properties of Radium 
and its Combinations, 395 

Forderung dc* rages, Die, Wilhelm Ostwald, 398 
Foreman (h YV), Protein Hvdrolvsis, 161 
Forestry Death of W R Fisher, Sz , Obituary Notice of, 
113, Fonstr) Fdurntion its Importance and Require¬ 
ments, E P Stebbmg at the University of Edinburgh, 
6r , Extension of i orestrv Arc is and Improved Method* 
of Cultivation in the British Isles, J C Medd, 415, Early 
Tree Planting in Scotland, H B Watt, 530 
Footer (Nevln H ), the Woodlux of Ireland, their Distribu¬ 
tion and ClnBxification, 531 

Fournier (L), bv Passing 1 R ipid Current of Hydrogen 
Bromide over Amorphous Siluon it u Red Heat a Liquid 
is obt uned which, on Submitting to Fractional Distilla¬ 
tion, gives as the Main Product of the Reaction Silicon 
letribromide, 327, Reduction of Phosphor)! Chloride by 
Hvdrogen under tht Influence t>f ihe Silent Discharge, 
uq 

Fournier (Lucien), the Tight of Bird* 443 
Fowler (G J ), Oxidation of Phi not by ( ertmn Bacteria in 
Pure Culture, 127 

Frahm (H ) the Reduction of Rolling in Ships, 230 
Tran^aiu, Chez les, 270 

Fraser (Dr), Behaviour of the Chromosomes during 
Mitosis, 58 

Free (Edward F) Pwdre Ser, 6 

French Academies, the Admission of Women to the, 343, 
373 

French Antarctic Expedition, the Second, Dr J B Charcot 
at Royal Geographical Societv, 237 
FrcundliLh (Dr Herbert), knpill irehemie, 534 
Frever fj C F), Structure ind Formation of Aldabra and 
Neighbouring Islands, 96 

Fnedel (G), Liquids wtth Focal Conics, 65, Anisotropic 
Liquids, 194 

Friederici (Dr ) Distribution of the Sling in America, 147 
Frink (F G ), Trigonomerrv, 368 
Fruit Tree Pruning George Quinn, 3 
Fruit Trees, Pests of, 184 

Frv QV B )• Further Results of Experimental Treatment 
of Trypanosomiasis, 64 

Fur Trade, Permissible Description of Fun, E M Kir wan. 


Gaidukov (N), Dunkelfeldbeleuchtung und Ultramlkro* 
skopie in der Biologic und In der Medizfh, 73 
Gal Hard (Gaston), Researches on the Influence of Velocity- 
on the Compass, 531 

Galliot (A), Analytical Theory and Table* of Motion of 
Jupiter by Le Vender, 337 

Gallatly (W ), Geometry of the Triangle, 50, the Modem 
Geometry of the Triangle, 33/; 

Gelle, -Leverner's Letter to, the Discovery of Neptune, 184 
Galliot ), Preparation of Crystallised Strontium, 98 
Galloway (Prof w), Records of the First Series of the 
British Coal Dust Experiments, conducted bv the Com- 


FUgbt of Birds against the Wind, the, Dr W Ainshe 
" Hollis, 107 

Flower (Captain Stanlev), Animals for the Zoological 
Garden* at Gita, 381 
Flower Anthology, £ 335 
Flower Book, the, Constance S Armfield, 507 


mlttee Appointed by the Mining Association of Great 
Britain, 487 • 

Gakon (Sir Francis), Death of, 412, Obituary Notice of, 
440 

Gallon (Sir F), and Composite Photography, Lady Wdby, 
Gwrible (Prof F W , F.R S), a Text-book of Zoology, 





AbhvH, 1 
Jimrtk n% 191 i J 


Index 


xix 


Prof T J Parker, FJfc S, and Prof W A Hi, well, 
„ 533 

Gangopddhydya (S ), the Student's Matriculation Geometry, 
167, Conic Sections, 167 
Gonong (Pro# W F), the Teaching Botanist, 36 
Gardening Hardv Plants for Cottage Gardens, Helen R 
Albee, 1017 Manual of Gardening, L H Bailey, 1^ , 
the *Code** School Garden and Nature Note-book, 334 
Gas MnatruAionH of rht Metropolitan Gas R< fences," 417 
Gases Radiation from Heated (1IW S, Report of British 
Association Committee, iSb, th> Theory of Ionisation of 
Gases by Collision, Prof John S Townsend, F R S , 400 
Gaakell (J F), Action of N-rays on the Developing Chick, 
4*8 * 

Gates (WE) the Maya Hieroglyphs, 1549 
Gaucher (Prof E ), Diseases of the Skin, including Radio¬ 
therapy and Rridiunuherapy, 363 
Gaudecnon (Hent)), Principal Ivpes of Photolysis of 
Organic Compounds by the Lltra-violet Ruvs, 337, 
Photolysis of Complex Acids bv the Lltra-violet Rays, 
498, Comparative Action of the Cltn-Violet Ra\$ on 
Organic Compound* Possessing Line tr and Cjdic Struc¬ 
ture, 56^ 

Gaumont (M ), Kinennrogrtph Synchronised wuh Phono¬ 
graph or Gram iphonc, 440 
Gelgel (Robert^, Licht und Farbe, 439 
GcUtcc, Die Entwicklung dew menschlu.lv n, Max Verworn, 


39 

Gemmlll (Dr J V ), the D(-velopmcnt of SolasUr endica, 
Forbes, jab 

Geodesy the Latitude of Athens, Demetrius Egmitis, 56 

Geography leolieri Maler » Journcvs from North of 
Yucatan nnd extending to the Great Lake of Pcten itz 1 in 
Guatemala, 10 the British Empire in Pit lure*, H Clm 
Barnard. 39 , North-eastern Persia, thi Ancient Parthn, and 
Hyrcanla, M ijor Svkis, 84 Memon d to C ipt 1111 Cook 
114, Dr A C H iddtm, F RS, 21b, the Dqkf of the 
AbruzriN Expedition to thi karnknr un Himdivis, Dr 
F De niippi at Rov d Geographic d Souerv, 124, Ex¬ 
pedition of the Duk» of the Abruzzi to the Karakorum 
Himalayas, Dr Mippo d< Fihppi, 4^0, u Fnipiricil" 
Method of Description, Prof \Y M Davis, 17H, the 
Transandine Ruluuv, Dr John \V Fvana, 219, tht 

Problem of the Dec idem 1 of Greek Civilisation, Prof 
Ellsworth Huntington, 247 the Second fremh Ant iretn. 
Expedition, Dr J H Charcot at Rovnl Grogriphu.il 
Societj, 2^7, (ihanings from hift> Yi irs in Chini, A 
Little, 275 , Exploring Lpper Part of the Basin of ihe 
Yenesei and the W estern 1 rontu r of Mongoli i, Dr C ir- 
ruthrrs, J H Viller, and M P Pnu 311;, Fxpi-dition 
British Ornithologists' Union to Netherlands, Nev, 
Guinea, 315, ( hanges made In the M ip of the Const 
between the Riv<rs Khmangn and Annbnr, M I P 
Tolmachef, 317, Towns und \ illages of Russia anti th» ir 
Distribution in Relation to Phvsnal Conditions nnd His¬ 
torical Events, M Semionof-af-Tlan Shm, 317, Oases 
In the Libyan D**aert, H E Hurst, 317, Saline W iter 
of Norfolk Broods, Miss M Tallis nnd R Gurm v. 3 1 # 
Geographical Essavs* Prof W M Davis, 364, the 
Michael San North Atlantic Deep-sea Fxpedition, iqio, 
Dr Johan Hjort at Royal Geographic*! Society, 388 
Physiography of the Yarra River and Dnndenong Creek 
Basins, Victoria J T Jut son, 430, Distribution of Early 
Civilisation In Northern Gretce in relation to its Geo¬ 
graphical Features, A J B Wnce and M S Thompson, 
450, Death of George (»rev, 482, Area nffeciud bv the 
Tarawern Eruption in New Zealand in 1886, Prof T 
Park, 485 , Exploration* In New Guinea, Dr H A 
Lorentz nt Rovnl Geographical Society, 490 the Face of 
Manchuria, Korea and Russian Turkestan, E G Kemp, 
5001 Exploration in Bolivia, Major P H Fawcett, 521, 
Island In Vergangenhelt ugd Gegenwart, Reise-Ennne- 
rungen, Paul Herrmann, 535 , Character of th< Tun n tepee 
Isthmus, Its People, and Resources, Miw H Olsson- 
Seffer, 54% * 

Geology HelfUtn and Geological Time, Hon R J Strutt, 
FR S , 6, 43. Die klhnatiscjien Verhalmlsse dcr g^to- 
gischen Voneit vom Pnccambriufln an bis zur Jetztzeit 
uod ibr EInflus* auf die Entwlckelung der Haupttypcn 
dex Hep- und PlanzenrHches, Dr Emil Cnrthaus, Ivor 
Thomas, 361 Volcano In a Branch of Wood Bay, 


Charles Rabot, 49, Structure and Formation of 

Aldabrn und Neighbouring Islands, J C F 
Frever, 96, Principles of Chemkal Geology a 

Review of thi Applications of th<> Equilibrium Theory 
to Geologic il Problems, Dr J V' Eladen, 100, 

an Excursion to the Yosomit*, L C Andrews, 130, 
Stockholm to Spitzbergm the Geologists' Pilgrimage, 
G \\ Lamplugn, F R S j 152 , Rhaitic and Contiguous 
Deposits of West, Mid, and part of East Somerset, L 
Richardson, icq Geological buurtv 159 225, abr, 360, 
4h2, sjo. Medal Awards, 414, 1 Prrlnum iry Study of 
Chemical Denudation, F w Clarke, 173, the Age of 
the Earth, G 1 Hetkir, 174 the Tierrus condos of the 
Pampas Beds of \rgtntmj, M< ssr* OuUs and BUcking, 
178, the Extiiifiiu Beds of Lignite in the United States, 
Guy F Mitchdl, 179 du EntsUhung der Steinkohle und 
di r kausiobioHthc uberhaupi, Prof H Potom 4 , 199, 
Fffects of "vroular Oscillation in Egypt during the Focene 
and (retmrous Periods, Dr \\ F Hume, 225, Origin 
of the British Inns A R llorwood 324 Origin of the 
Fnghsh Triussic Strata, with Spix-ial Refinnre to the 
keujxr Marls F Lrisswill 247 keuper Marls arqpnd 
Charnwood Forest, T O Bos worth 300, Relationship 
of ih< Permian to th« 1 ms in Nottinghamshire R L 
She Hoik, 300 , the Fluvio-Glai ial lerraces of Biivre and 
Basst-I*£re, W kilian and M Gignoux, 2(11 Excava¬ 
tion in the Cavern of La Lotte St Brelade’s Bav 
(Jemv), made during Present Year by the Jersey 
S01 irtv of \ntiquaru s, Dr A S Woodward, 261 , 
T riassic Masses above the Grodental, Mrs M Ogllvie- 
Gordon, 280 Geology of th« British Isles, 386, the 
Gf»olog> of the Melton Mow brav District and South-east 
Nottinghamshire Messrs I amplugh, Gibson, Wedd, 
Shtrlock, and Smith, 386, the Geology of the South 
Wales Coalhild, Messrs Strahnn, Cantrill, Dixon, and 
Thomas, 38b th< Geology of the Country around 
Nottingham Messrs Laniplugh ami Gibson, 386, the 
Gtologv of the Country around Alresford, H J Osborne 
White, 38b, Correlation of the Bovev Beds with the 
Lignites of the Rhine Clement Reid, 387 the Inferior 
Oohti nnd Contiguous Deposits of th* South Cottes- 
wolds, l Richardson, 3R7 th< Zorn s of the Lower 

Chnlk of I inrolnshire, C R Bower and J R Farmary, 
387, British Ko*«dI Voles nnd Lemmings, MAC 
Hinton, 387 Evidences of a Former T and-bndge between 
Northern Europe nnd North America, Dr R h Seharff 
387 Brongmart's Genus Palieoxvri'*, L Movsev, 387, 
Afetamorphism round lhr Ross of Mull Granite T O 
Bosworth, 387 Characters of Igneous Rocks In Southern 
Scotland, G W Tyrrell, 187, Submarine Geology of the 
West Const of Inland G A J Cole nnd T Crook, 
488 Weathering on the Surface of a Shoot of Fine¬ 
grained Dionto near Rnthmullan, Prof Cole, 388 
Geologische Charakterhllder il , Grasse errntische Blfleke 
im nord-deutschen Flachlande, F Wannschaffe ill , das 
Knrstphanomen, A Orund, 402 Curious Explanation of 
Glacial Periods of Geology, Askin Nicholas 417 Mineral 
Deposits of the Ccrbnt Range Black Mountains, and 
Grand Wash Cliffs, Mohave Counh Arizona, F C 
Schrader, 420 Iron Ores, Fuels, and Fluxes of the 
Birmingham District, Alabama F V Burrhard nnd C 
Butts 420 Origin of the Ores, Edwin C Fckcl 420 
thp Menury Minerals from Terllngun Texas, W T 
Hillebrand and W T Srhnller, 420 a Reconnaissance 
of some Mining Comps in Elko, Lander nnd Fureka 
Counties, Nevada W H Fmmons, 420, the Innoko 
Gold-placer District, Alaska, ^ith Accounts of the Central 
Kuskokwim Valley and the Ruhv Cn*ek and Gold Hdl 
Placers, A G Mnddrcn 42Q, n Reconnaissance of the 
Gypsum Deposits of California, F L Hess, 420 Errors 
In the Chemical Analysis of Gvnsum, George Steiger? 
420, Notes qn some Mining Districts in Humboldt 
County, Nevada, F L Ransome, 420 the Value of Coal 
Land, G H Ashlev, 420, Depth nnd Minimum Thick¬ 
ness of Beds as Limiting Factors In Valuation, C A 
Fisher 420, Volcanic Rcilpon of Forez and its Rocks, 
Ph Glonger*ud, 420 Revision of the Species of Limoosis 
In the Tertiary Beds of Southern Australia, F Chapman, 
430 die Elszelt auf Korsika unds das Vi rhalten der 
exogenen Naturkrdfte selt d^m Fnde der 
Dr Roman Lucerna, 45b, Zonal Classification of the 



XX 


IndtA 


JVflterv. 
March «3,1911 


c 

Salopian Rocki of Cautlcv ant} Ratcnstonedalc, Miss 
G R AVatnev and Miss £ G Welch, 462, Lehrbuch 
der Geotogie von Deutschland, Prof J walther, Prof 
Grenvillft A J Cole, 468, Geologic von Deutschland und 
den angrenzenden Gebleten, Prof R Lepsius, Prof 
Grenville A J Cole, 468, Geologic von Ostpreussen, 
Prof A Tornquist, Prof Grenville A J Cole, 468, 
Glacial Erosion, R M Dceley, 47c, 44 1 J W G , 47s, 
541, Geological Nomenclature, Prof J W Gregory, 
FRS, cai, the Skomer Volcanic Series (Pembroke¬ 
shire), H H Thomas, 430. Geologio Nouvelle, H 
Lenicque, 536, Geological Work in British Lands, *53, 
Visit to the Aden Hinterland, Captain R f Lloyd, 443, 
Distribution of Life in Pre-carbonifcroui Life-provinces, 
F R Cowper Reed, 543, Recent Beds of Silt, Laid 
Down In some Cases in Old Channels of Overflow, have 
been Tilted by Earth-movements in the Lake-district of 
the Punjab Salt Range, Mr la louche, 541. Certain 
Glaciers in Sikkim, Mr La Touche, 551 , Correlation of 
the Tertiary hresh-water Deposits of India, G E 
Pilgrim, 453 , Relation#* of the Tgneou* Rocks of Islands 
t^tween Johorc and Singapore, J B Scrivenor, 554 
Rocks from the Kinta Valley of Penk, J B Scnvonor, 
*54, Origin of the Nile Valley in Egypt, Dr Hume, 554, 
the Origin of Petroleum, Dr Hume, 554 , L'irge Part 
Piavorf by Contnct-metmnorphism in the Rocks of the 
Pretorn Senes of the iransvnal System, Messrs Hall 
and Humphreys, 544 , Pilgrims* Rest Gold Mining Dis¬ 
trict, A L Hall 444, Occurrence of High Sononian or 
Daman Beds on the South Coast of Africa, Prof 
Schwarz, 444 Some Mineral Deposits in the Rooiberg 
Distrirt Mr Recknagel, 454 Gold of the Banket Con¬ 
glomerate of the Rand Imported with tho Pvnte, after 
the Deposition of the Beds, Prof R B Young, 544 
Occurrence of Diamonds in Dwyka Conglomerate and 
Amvgdaloidal I ava^ and the Origin of th< Vanl River 
Diamonds, H S IJnrger, 454 Composite Gneisses, 
F P Mennell, **5 

Geometry the Public School Geometry, F J W Whipple, 
167 the Student's Matriculation Geometry, S Congo- 
pddhydya, 167, Second Stage Mathematics (wuh Modern 
Geometry) 167, a Treatise on the Geometry of Surfaces, 
A B Basset, f R S , 231 the Modern Geometry of tho 
Triangle, W Gallntly, 335, Practical Mathrmntirs and 
Geometry, C L Bates and F Charleaworth, 470, the 
Principles and Methods of G< omctriCHl Optics, especially 
as Applied to the Theorv of Optical Instrumr nls, Prof 
J P C Southall, 4V) 

George (Dr T ), Results of the \ ravs in Therapeutic 
Doses on the Growing Brains of Rabbits 27 

Cfcrimn Excavations at Babylon, the, H R Hall, 31a 

Germany, the Geology of, Prof Grenville A J Cole, 468 

Grrmanv, the Reform of Mathematical and Science Teach¬ 
ing in, A J Pressland at Edinburgh Mathematical 
Society, 124 

C.ernev (Dr D J B ), Death of, 18 

Garrard (H ), Measurements of the Magnetic Properties of 
Iron, Steel, Nickel, and Cobalt at the Temperature of 
Liquid Air, 347 

Chose (A ), Manganese-Ore Deposits of the Sandur Stite, 
a correction, 179 

Gibson (Prof A H ), Behaviour of Bodies Floating in a 
Free or a Forced Vortex, 431 

Gibson (Mr), the Geology of the Melton Mowbray Dutrirt 
and South-east Nottinghamshire, 386, the Geology of the 
Country around Nottingham, 386 

Glgnoux (M), the Fluvio-glacial Terraces of Bi£yrc and 
Basse-Tabre, 261 

Gilbey fSir Walter), Fffect of the Rapid Increase of Motor 
Vehicle* on the Price* of Horses, *79 

Gllliat (E ). Heroes of the Elizabethan Age, a6q 

S tillman (F), Malaga Magnetites 204 
iilmore (C W), Crocodilian Skull from the Ccratops Bed* 
of Wyoming, 288 

Gimlngnam (C T ), the " Teart ” T and of Somerset, 24 
Ginneken (P J H van), Properties of Zinc Amalgam a* 
Affecting the Clark Cell, 248 

Girardvilfe (M ), Increasing the Stnbllltv of Aeroplanes by 
Means of Gyroscope*, 429 

GIa<ial Erosion, R M Deeley, 475, 441, J W G , 475, 


Gladstone (Hugh S ) t the Birds of Dumfriesshire—a Con¬ 
tribution to the Faunn of the Solway Area, 378 
Glangeaud (Ph ), Volcanic Region of Forex ana its Rocks, 
429 

GlatxH (Br ), New 1 xperlmcnt In Stimulation by Shocks 
In Wireless telegraphy, 227 

Glazebrook (Dr R T , F R b ), the Electromotive Force of 
Standard Cells, 408 

Godchot (Marcel), Uexahydroacetophenone oxM Hexahydro- 
lxnzoylacetone, 262 

Godfrov (M ), Study of the Antarctic Observed In the 
course of the French Expedition to tha South Pole, 
328 

Godtnan ( 1 * Du Cane, F R S ), n Monograph of*the Petrels 
(Order Turblnares), 38 

Goebel (Prof K ), Sexual Dimorphism In Plants, 85, 4^0 
Goerens (Prof P ), Introduction & la Mltallographie Micro- 
acoplque, 470 • 

Goetz (Father), Holley's Comet, 340 
Golding (Mr ), Nitrogen Fixation, 25 
Golf Ball, the Dynamics of a Sir JT J Thomson, FRS, 
at Royal Institution, 251 Dr C G Knott, 306 
Goodacrc (Mr ), a New Map of the Moon, 319 
Goodenough (Prof G A ), First Course In Calculus 368 
Goodrich (F S ), Segmentation of the Occipital Region of 
the Head in the B attach m Urode (a, 294 
Goodwill (G ), Teaching of Flementarv Mechanics, 384 
Goodvear (Wm H ), Measurements of Spiral Stairway of 
the Leaning Tower of Pisa, 347 
Gorgns (Col W G ), Panama Canal Zone Death-rates, 17 
Gritting) 11 Royal Society of Sciences, *64 
Gould (Sir Arthur Pearce), Lecture on Cancer at the Ro>al 
College of Surgeons, 214 

Gouv (M ), Fxistence of a Periodic Element In the Magneto- 
kathodic Radiation’, 497 Periodic Structure of the 
Magneto knthode Ravs, 564 

Grabham (G W ), Native Pottery Method* in the Anglo- 
Egyprmn Sudan, 23 
Graff (Dr) Nova Lacerta, 417 

Graham (Dr ), Method for Destroying Typhoid and 
Dysentery Bacilli in Water, 244 
Graham (John), Applied Merhonus, including Hydraulics 
and the Theory 01 the Steam-engine, 437 
Graham (Mr ), Cometary T heorie*, 486 
Graham-Smith (Dr G S ), Flies is Carriers of Infection, 


Grnndjean (F ), Liquid* with Fornl Conics, 65, Anisotropic 
Liquids, i<)4 

Grant (Claude), a Tribe of Pygmies on the Kapare River, 


Gravier (Ch ), Battle for Existence in the Madrepores n 9 
Coral Reefs, 161*2 

Gray (J ), Measurement of Prcseveration and its Value a* an 
Index of Mental Character, 378 

Gray (J G ), Value of Presevcration as an Index of the 
Quality of Intelligence, 89 

Gray (R Whytlaw), the Density of Niton (Radium Emana¬ 
tion) and the Disintegration Theory, Paper at Royal 
Society, 424 

Great Britain, the Future of Agricultural Research in, 13, 
see British 

Green (Dr GeorgO. the Modus operandi of the Prism, 497 

Green (Prof), Report of the Section L Research Committee 
on Mental and Physical Factors involved In Education, 89 

Greenish (Prof Henry G ) Method bv which the Presence 
of the Drug-room Beetle {Sttodrepa pantcea) may be 
Readily Detected In Powdered Drugs, 84; Chronicle* of 
Pharmacy, A C Wootton, 398, Verglftungen durch 
Pflanzen und Pflanzenntoffe, ein Grundrlts der vegetalen 
Toxikologie filr praktlschc Aerate, Apotheker, und 
Botanikcr, Dr F Kanngleuer, 436, the Microsroplcal 
Examination of Food and Drugs, 438 

Greenwood (M ), Science from the Non-professional Stand¬ 
point, 449 

Gregorj (Prof J W, FRS), Geological Nomenclature, 

S« * 

Greig-Smith (Dr R), Permanency of the Characters of 
the Bacteria of the«Baciffu* coli Group, 36a, Soil Fer¬ 
tility, 362 

Grenet (Franclsque), Study of the Poro*lty of Chamberland 
Filters, 161 




JfoAcrv, "I 
Mmrck »j, 1911 J 


Index 


xxi 


Grenville fL \\ ), Key to Hall and Stevens s School 
Arithmetic, 40* 

Grey (George), Death of, 48a 
Grieve fj ), Pansies and Violas, 550 

Gneve (Symington), Animals in the Glen Garry Forest, 279 
Griffen (L E Jf Pearl-fiihcrv off Bantavan, 246 
Griffith (Rev John), British Place-names In their Historical 
Setting, Edmund McClure, 131 
Griffiths (Principal EH), Relations of Science with Com¬ 
mercial Life, 90 

Griffon (ttf), Influence of the Tarring of Roads on the 
Adjacent Vegetation, 227 

Grignard (M ), New Mi thods for the Synthesis of Nitrilis, 
5*5 • 

Gron (Dr F ), Prehistoric Operation, “T sincipital, 
Gronvold (Mr ), Eggs of certain South African Birds, ^7 
Grosclaude (M ), Proposed Calendar Reform, 454 
Group-theory, the Neglect of, Prof Burnside, 313 
Grund (A), Geologlsche Chnraktcrbllder, 111 , das Kxrst- 
phrinomen, 402 

Gulguen (Fernand), Cladosporian Mycosis in Man, 566 
Gulnaux (Georges), Encyclopedic xgncole, Pisciculture, 163 
Guillaume (J ), Observations of Cerulh’s Comet made xt 
the Observatory of Lyons, 161, the Total Fclipse of the 
Moon on Novrmber ifi, 180 Observations of the Sun 
made at the Observatory of Lvons during the Third 
Quarter of iqjo, 327 

Guillenun (G ), Research on the Gases Occluded m the 
Copper Altovs, 129 

Glintner (Dr \V ), Neucs nus der Naturdenkmalpflege, no 
Guntz (A ) Preparation of Crvstallistd Strontium, 98 
Gunch (Prof), Naturdcnkmalpflege, no 
Gurney (R ), Saline Water of Norfolk Broad9, 318 
Gwvnne-Vaughnn (Prof), Structure of the 11 False Stems ” 
of the Fossil Genus Tempskya, so 

Hackspill (Louis), the Density, Coefficient of Expansion, 
and Change of Volume on Fusion of the Alkaline MetaU, 
407 

Hadamard (Prof J ), Lemons sur le Calrul dcs Variations, 
'07 

Hiddon (Di A C, FRS), Clnngrs in Bodily 1 ortn of 
Descendants of Immigrants, ii Captain Cook Mnnornl, 
230 

Hndfield (Sir Robert), Magnetic Properties of Iron mil its 
Alloys, 217 

Hadlev (Dr), Blackhead in Turkiys 84^6 
Haemoglobins, the Differentiation and Specificity of Corre¬ 
sponding Proteins nnd other Vital Substances in Relation 
to Biological Classification and Organic Evolution and 
the Crystallography of, Prof E T Reichert and Prof 
A P Brown, *7 

Hagen (Father), New Experimental Demonstration of the 
Earth's Rotation, 248 

Hailstones, Microstructure of, MM Dudrtrky xnd Wein¬ 
berg 485 

Hull (Prof AG), Trigonometry, 368 
Hall (A L), Large Part Played bv Contnct-metamorphism 
in the Rocks of the Prttonx Scrips of the Transvaal 
System, s^4 PilgnffiB 1 Rest Gold Mining District, ^4 
Hafl (H R ), New Discoveries at Knossos 43 , Excnvationt 
on the Island of Pselra, Crete Richard B ^eagrr 272 
the German Excavations at Babylon, 312 the Annual of 
the British School at Athens, 339 
Hall (H S ), a School Algebra 107 
Hall (P E), Movements of G Kforntnui in \ E 

Rhodesia, 176 

Hall (T S), Systematic Position of the Species of 

Squalodon and Zeuglodon described from Australn nnd 
New Zealand, 160 

Hall (Mr ), Cost of a Day's Horse Labour on the Farm, 
1 Object* and Methods of Agricultural Soil Surveys, 23 
Hail and Stevens’s School Arithmetic, Key to, L W Gren¬ 
ville, 405 

Hall berg Carl S N ), Death of. 47 

Haller (A),» Two Active Alcohols nnd a* Third Ketone 
contained In Cocoanut Oil, 33 
Halley (J ), Observations of Planets, V 9 
Halley's Comet, 21, H E Wood, 349, Messrs Innes and 
Womell 350, Father Goetz, no, Prof* Nijland nnd 
van der Bilt, 35 °. F Sy, 351 , I>r J Mascart, 351, M 


Jamuin, 351 , the Motion of Moleiules in the fVfU of, 
Prof Lowell, 21, Ephemcris fur, Dr Ebcll, ci ) Selenium 
Photometer Measures of the Brightness of, Josl Stebbin, 
51 , Recent Helwon Photographs of, Prof Barnard, 180 
Halhday (W ), the Book of Migratory Birds, met with on 
Holy Island and the Northumbrian Coast, to which la 
added Descriptive Accounts of Wild Fowling on the Mud 
Flats, with Notes on the General Natural History of 
this District, 329 

Halllger (G H ), Influenc of Oicnn Currents along a 
Coast-line on the Movement of Sand, 519 
Hamburg Observatory, th< New, 309 
Hamerton (C^ptim A I ). Experiments to iscertaln If 
Anti lope may act as a Risirvoir of the Virus of Sleeping 
Sickness ( Trypanosoma gawbiutsi.), 428, Experiments to 
ascert un if the Donit&tii. Fowl of Uganda may act a* a 
Reservoir of the Virus of Sleeping Sickness (T rvpanosoma 
gambtense), 428 

H<mnam (R W ), Method of Raising Bore-casings from a 
Pontoon, 294 

H inriot (A), Brown Gold, 328, 429, Adhesmty, 463 
Harden (Dr Arthur, FRS), the Elements, Sir Y^ilham A 
Tilden, F R S , 69, the Relations between ( hemic a 1 Con¬ 
stitution and Some Physical Properties, Prof Snmia.l 
Smiles, 69, Physical Chemistry, us Bearing on Biology 
and Medicine, Prof Janies Philip, 69 
Hnrdmge (H G A ), Condition of the Atmosphere during 
the recent proximity of Halley’s Com.t, 130 
Harger (H S ), Occurrence of Diamonds In Dwyka Con¬ 
glomerate and Amygdaloid^ L iy is, and the Origin of 
the Vaal Ri\er Diamonds, 455 
Marker (Alfred, FRS), lab).9 for Cilrul itlon of Roek- 
annlyscs, 440 

Hnrtcrt (Mr), the Irish Jny, 381 
H inland (E S ), the Origin of Mourning Dress, 24 
Hartog (Prof Marcus), the New Forrr, Mitokinetism, 58 
Hxrtwig (Prof ), Lerulh’s (omit 1910c, 119 
Harvard Map No 32, New \ xrinbli St irs in, Mi*s Cannon, 
22 

Has well (Prof W \,FRS),i l^xt-book of Zoology, 533 
Hatfield (W H ), Chemic it Physics inyolved in the Pre¬ 
cipitation of Fret Carbon from thn Alloys of the Iron- 
carhon Svstrm, 94 

Hauser (O ), Homo 'lurfgmcem.iR Hausen, cm pnlao- 
lithischcr Skeli ttfund aus dem untpren Aurigmcien der 
Station Combetnpetle bei Montferrand (Pdrigord), 119 
Hausliche Blumpnpflegt, Paul F 1 Schulz, 170 
Havelock (Dr T H ), Optical Dispersion, 192 
Hawk (Philip B ), Practical Physiological i lienuslry a 
Book df signed for Use in Courses in Pnuiual Physio- # 
logical Chemistry in Schools of Medicine and of Science, 
169 

Hnwkinx (II Periam), th. Stars from Year to Year, with 
Charts for Fyery Month, 304, th. Stir Calend ir for 
1911, 304, the Star Almun u. for 1911, 304 
Hawks (Ellison), Stars Shown to the Children, 506 
Hazel hurst (John), Flashes from the Orient, or a Thousand 
and One Mornings with Poesy, 371 
Hnzeir* Annual for 1911, 335 

Headden (Dr ), Determinations of the Amount of Arsenic 
present in Soli, Tlants, Fruits, and Aninuls, 148 
Headley (F W ), the Sailing-flight of Birds, 511 
Health Ameriran Meat nnd its Influence upon the Public 
Health, Dr Albert Leffingwell, 232 , Desirability of the 
Systematic Destruction of Rats and other Vermin, 483 
Hearn (Edward D ), the Snllmg-flight of Birds, sir 
Heat Variation of Resistance of Steels to Crushing xs a 
Function of the Temperature, F Robin, 33, \ School 
( oursr of Heat, R H Scarlett, 303, the Thermo-electric 
Method of Crvoscopy, Prof Henry H Dixon, 531 
Heath (S ), the Heart of Wessex, zoj , 

Heavens, a Popular Guide to the, Sir Robert S B ill, y6 
Helium and Geological Time, Hon R J Strutt, FRS, 
0, 43 

Hemtalech (G A), Influence of the Magnetic Field on 
duration of the Lines of the Spectrum Emitted by Lumin¬ 
ous Vapours in the Electric Spark, (>5, Modification® 
Undergone bv the Line* of the SpHrk Spectrum in a 
Magnetic Field, 161 A . 

Henri (Victor), Action of the Ultraviolet Rays upon the 
Tubercle Bacillus and upon Tuberculin, 14 • 



XXII 


Index 


Mmrch 13, 1911 


Henri-l>rno\ odea nu fMxdamc V ), Action of the Lltra- 
violet Rtjv* upon the Tubercle Bacillus and upon Tuber¬ 
culin, 34 

Henry (Dr «A ) the Chinese Tree, Cupressus Hodginstt 484 
Henry (John R) Nu\»mber Meteors, 40, Jmiuarv Meteors, 
371 

Honslow (Prof G ) Theoretical Origin of Plantaga Man - 
tima L, and P U pitta, I , from P Coronopus L Aar* 
j6o, Theontinl Origin of Monocot) 1 edons from Aauatlc 
Dicotyledons through Self 'id ipration to in Aquatic II ibit, 
160 

lltpuorth (Comm nub r C impb* II), Ronnrk ible Displivs of 
Phosphorescence in the Sea, 514 
Herd man (Prof \V A ) ( umpirlson of the Summer 

Plankton on the A\ est Coast of Seotlind with that in th< 
Irish Sen, 9b 

Heredity EnnronimtU versus Heredity, Dr \ C Haddon, 
KRS, II, Experiment*]! Stud\ of Heredity in Tuber¬ 
culosis, MM Landouzv and L Loedench, 33 , Origin of 
Dun Horses, Prof J ( Ewart, I R S , 40, Prof James 
Wilson, 106, Dun Coat Colour in the Horse, J B 
Robertson, 138 Inheritance of the Yellow Tinge in 
Sw 4 *ct-pea Colouring, Mrs D Thodoy and D Thoday, 
S60, Experiments on the Ou urrence of the Web-foot 
Churactrr in Pigeons, J Lewis Bon hole, 160, Mendelian 
t xp< rtations Prof J ( Kw irt, b R S 205 Can Ac 
qutred Charart* rs be Inherited 13 Dr Hugo Fisclur, j8o , 
the Inherit uilc of Squired Ch iracters, Sir W T 
Thi»elton-D)er, K< Mb, FRS, 371, Prof John W 
Judd, C B , FRS, 405 Darwin and the 1 ransmusion 
of Acquired Characters, C A Pnrkyn, *74 Prof lohn 
W Judd, C B , T R S , 474 , Heredity in the Lipht of 
Recent Rcsfnrch I DonLaster, 331 , Diathof Sir I rami* 
Gallon, 412 , Olntuurv Node* of, 440 0 Lecture on 

Mendelism, Dr H Drinkwater, 436, Hereditary Char¬ 
acters and their Modes of Transmission, C E WMker, 
536, Probbin of Stx-d^termin ition, 550 
Hermann (R ), Naturdenkm ilptVge und Aquarlenkunde, no 
Heroes of the Flizibethan Ag<, L Gilhal, 2bo 
Heron (Dr Daudj, n Prelimm ir\ Stud) of Extreme Alco 
holism in Adults 479 

Heron-Alien (E ), thi Forimmiferi of the Shore-sand* of 
Scl»y Bill, 8 t» Some \ aried Forms of Massiltna secant 

95 

Herrmann (Paul), Isljnd in A « rgangenheit und Gegenwart, 
Rpise-Erinnerungen, 535 
Herter (Dr f hark s Archibald), Death of, 244 
^Hertzsprung (E ), the Photographic Magnitudes of St ir* 

181 

Jlertzsprung (Prof), \o\i Licertac, 443 
lien (1 L ), i Reconnaissance of the Gypsum Deposits of 
California, 420 

Hetser (Otto), No\el Type of Timber Constriction 8(5 
Hewitt (Dr C Gordon), Sitnuluim Flies and Pellagra, itV» 
Hewlett (Prof R T ), Oriental or Bubonic Plague, 237 
Soured Milk ami Us Preparation, Lactic Cheeses 338 
Heyws (Herr PhuI) NoM Prize Awarded to, 213 
Hibbert (Sir Henn), Association of Technical Institutions, 


Hicks (J ), Recent Fireballs, 150 

Hickson (Prof ), Plate of Economic Zoology in a Modern 
University, 48 

Hildebrands son (Prof H Hildebrand), Meteorological Rela¬ 
tionships, 55 

Hill (Prof J P), Fnrly Development of the Mursupnlia, 


Hfil (Dr Leonard, FRS), Prevention of Compressed Atr 
Illness, 26 

HHIebrand (W F), the Mercury Minerals from Terlmgua, 
Texas, 420 

Hjndle (Dr ), Artificial Parthenogenesis in the Eggs of a 
Sea-urchin (Strongy/orentrofiu purpuratus ), 58 

Hlnks (Mr ), u New Variable Star or a Nova 97-1910 Cygni, 
za. Nova Lacertae, 448 

Hinton (M A C ), British Fossil Volcj and Lemmings, 

Hi£ 7 (Charles R Van), the Obnsmattun of Natural Re¬ 
sources In the United States, 544 

Hissey (James J ), the Charm oMhe Road, 137 

Histology the Essenflnls of, Prof E A Schdfer, FRS, 
137 * 


Hitchcock Lectures for 1909, delivered at the University of 
California, Berkeley, ChI , Physiology Yhe Servant of 
Medicine, being the, Dr Augustus D Waller, FRS, 
Sir T Clifford Ulbutt, KCB, F R S . 465 
Hjort (Dr Johan), the Michael Sort North Atlantic Deep- 
sea Expedition, iqio, $2 , Eel-larva (Laptocephalu* 
brevifostrts) from the Central North Atlantic, 104, the 
Michael Sars North Atlantic Deep-sea Expedition, 1910, 
Lecture at Royal Geographical Society, 388* 

Hnatek (Adolf), Photographic Magnitudes of Sqyentyone 
Pleiades Stars, 119 

Hobart (Henry M ), Electric Motors, 468 
Hogarth (D G ), Accidents of nn Antiquary’s Life, 238 
Holden (H S ), Abnormal Fertile Spike of Ophtogtostum 
1 ii/jcafum, 429 

Holland (Sir Thomas H , K C 1 H , FRS), QuinouennUI 
ReviLw of the Mineral Production o! India during the 
Years 1904 to 1908, 121 • 

Hotleman (Prof A F), a Text-book of Organic Chem¬ 
istry, 136 

Hollis (Dr W Ainfilie), the Flight of Birds against the 
Wind, 107 

Hooton (\Y M ), Experimental Determination of (he Equi¬ 
valent of Magnesium, 386 

Hupkinson (Prof B ), Magnetic Properties of Iron and its 
Atlova 217 

Horne (A S ), a Bacterial Disease of Potatoes, 25 
Horner (D W ), Weather Instruments and How to Use 
Them 405 

Horse, Dun Coat Colour in the, J B Robertson, 138 
Horses, Origin of Dun, Prof J C Fwart, FRS, 40. 
Prof James Wilson, 106 

Horses Effect of the Rapid Increase of Motor Vehicles 
on the Prices of, Sir Wniter Gilbey, 279 
Horst (Dr R ), New Species of Peripatus, 177 
Horticulture Fruit Tree Pruning, George Quinn, 3, 
Twelfth Report of the Woburn Experimental Fruit Farm, 
Duke of Bedford, KG, FRS, and S U Pickering, 
FRS, 71 , Manual of Gardening, L H Bailey, 13a 
Pests of Fruit Trees, 184 the Damage done to Fruit 
Trees by Ihrips, V V a hbobald, 184, Epidemic Out¬ 
break of Eutypella prunastn, F S Salmon, 184, Life- 
histur> of the Apple “Scab" Fungus (Ventuna mac qua its ), 
E S Salmon, 184, a Species of Leptothyrium, E S 
Salmon, 1H4, International Horticultural Exhibition, 
1912, 278, Pinnies and Viohs J Grieve, 550 
Horton (Dr F ), a Spectroscopic Investigation of the Nature 
of the Carriers of Positive Flectncity from Heated Alu¬ 
minium, 95, Discharge of Positive Electricity from 
Sodium Phosphate heated In Different Gases, 261 
Horwood (A R), Extinction of Cryptogemlc Plants, 177, 
Origin of the British Trias, 225 
Hough (S S FRS), Aims of Astronomy of Precision, 
Address at Ro\al Society of South Africa, 323 
Household Foes, Alice Ravenhill, 4 

Houston (Dr R A ), Efficiency of Metallic Filament 
Lamps, 193 

Howard (Albert and Gabriolle L C), the Milling and 
Baking Qualities of Indian Wheat, 209, the Influence 
of Environment on the Milling and Baking Qualities of 
Wheat In India, 349, Wheat in India, its Production, 
Varieties, and Improvements, 249 
Howe (Prof G W O ), Darkening of the Gloat Bulba of 
Osram Lamps due to the Use of Slight Amount of 
Copper In the Leading-ln Wires, 281 , Exercises In Elec¬ 
trical Engineering for the Use of Second-year Students In 
Universities and Technical Colleges, 503 
Hoyle (Dr WE), Report of the International Commission 
on Zoological Nomenclature, 394 
Hudson's Bay, Schooner Jeante Wrecked on September 9, 

Hu(? (A F Basset), Birds Lord Howe and Norfolk 
Islands, with the Description of a New Species of Petrel, 
aa8 

Human Palaeontology, an Institute of, 41a 
Humboldt's (Wilhelm von) ausgewtthlte phllosophische 
Schriften, 3S7 

Hume (Dr W F), Efforts of Secular Oscillation In Egypt 
during the Eocene and Cretaceous Periods, 334, Origin 
of the Nile Volley in Egypt, 554, the Origin of Petroleum, 

CCS 


Index 


XX 1 I 1 


Nmiwrt, 
Mmrek 13 , 1911 


] 


Humphrey* [W J ) ( Solar Activity and Terrestrial Tem¬ 
peratures, 87 

Humphrey# (Mt ), I*arge Part Played by Contact- 
metamorphism in the Rocks of the Pretoria Series of the 
Transvaal System, 334 

Hunt (A R ), the Limiting Line of Sedimentation lit Wave- 
atlrred Areas, 7a 

Huntington (Prof Ellsworth), Libyan Oasis of Kharga, 
148, the Problem of the Decadence of Greek Civilisation, 

347 * 

Hunt (H # E ), Oases in the Libyan Desert, 317 

Hutchinson (A ), on Improved Form of Total Refkctometer, 
496 

Hutchinson (Dr ), Partial Sterilisation of Soils, 33 

Huxley Mfcmorial Lecture at Royal Anthropological Insti¬ 
tute, the Arrival of Man in BntAin, Prof W Rovd 
Dawkins, F R S , iaa 

Hydroelectric Developments and Engineering, F Kocster, 
Stanley P Smith, iq8 

Hydrogen in Iron, on, John Parry, 6 

Hydrography Curious Phenomenon, Ou6m^ River, Aug 
Chevalier, 40, the Michael Sars North Atlantic Drrp-qoa 
Expedition iqio, Dr Johan Hjort, 32 , the Michael 
Sars North Atlantic Deep-sea Expedition, iqio, Dr 
Johan Hjort at Roval Geographical Society 388, Ob¬ 
servations of the Tides mide at Sea in the Channel and 
the North Sea, L Fnv 4 e, 1 Dnencourt, Q7 Mnnm 
Microthermograms and Influence of Icebergs on the 
Temperature of the Sea, Prof H T Barnes, 137 Tide 
Tablps for the Pacific and the Fnstern Coasts of Canada 
for the Year iqii, a8o , Tidal Observations made during 
Sir Ernest Shackleton's Antarctic Expedition of 1907, Sir 
George Darwin, a8i Surface Water Supply of the United 
States, 1007-8 283 , the Influence of River Systems in the 
East Fwnld Banse, 288 Study of the Antarctic observed 
In the Course of the French Expedition to the South 
Pole, M Godfroy, 338 Influence of Ocean Currents 
along a Coast-Ime on the Movement of Sand, G H 
Halhger, 319 

Hydrology Study of the Seepage and Evaporation I cm* 
from the Ibrahimm Canal J Murray, 317 Surface 
Waters of the Missouri and Lowir Mississippi Bnsin, the 
Great Basin, and California, 381 

Hygiene Household Foe* Alice Ravenhdl 3, Method for 
Destroying Typhoid and Dvsrnterv Bacilli in Watrr Drs 
Nasmith and Graham, 243 , Lessons on Flem< nt irv 
Hveune and Sanitation, with Special Reference to the 
Tropics, W T Prout, 270, Hygiene and Public Health, 
L C Parkcs and H R Kenwood, 307 


Ibbetson (W S ), Practical Flectncnl Fngincenng for 
Elementary Students, 13* 

Ice Age in Corsica the, 456 

Ichthyology Venomous Toad-fishes of the Genen Thalano- 
phrync and Thnlassothia Messrs Bean and Weed, 84 
Fffect of Light on the Ova of Trout, Prof Felice Supino, 
14Q the Pharyngeal Teeth of Fishes, Col C E Shep¬ 
herd, 177 List of the Fishes of the Lake of the Woods, 
Messrs Everman and Latimer, 177 
Idrac (P), First Obscurations on the New Star In T acerta, 
461 Nova Lncert ie, 486, 323 
Illuminating Engineering Society Recent Progress in 
Electric Lighting, Prof, E W Merchant at, 289 
Imperial Foodstuffs, Reports on, 137 
Incense Origin of, Sir W T Thiselton-D^er, K C M G , 
F R S , $07 

Incense-attar of Aphrodite at Paphos, Dr Max Ohnefalsch 
Richter, w M A 

Incubated Chicken, Factors Influencing the Vigour of 38a 
Index to Deaor's Synopsis des Echlnldc* Fossiles, Dr F A 
Bather, F.R S , 404 . t 

India Two Notes from India, Capt T H Barbour, 71 
Water Requirements of Crons In India, J W Leather, 
Dr E J Russell, in .Quinquennial Review of the 
Mineral Production of India during the Years 1904 to 
too*, Sfr Thomai H Holland, KCIE„FRS and 
Dr, L Leigh Fermor, Prof H Louis, hi . Zoology In 
the Indian Empire, im , Echlnodmna of the Indian 
Museum, Prof Rend Koehlet. 114. Antl-malarlal 
Measures In India, Col W G King, 14° I® Co*mo- 
- gonla dl Bhrgu, A M Pioagallf, 4*2 , the Fnum of 


British India, including Ceylon and Burma Coleoptera 
Lamelllcornia (Cetonunae and Dvnnstiwel, G J ifrrow, 
467, Memorandum on Indian Wheat for the British 
Market, Sir James Wilson, K C I h , *47 
Industrial England In the Middle of the Fighfeenth Cen¬ 
tury, Sir H Trueman Wood, aqo 
Infant and Child Mortality, Dr Arthur Newsholme 356 
Inheritance of Acquired ChnraUirs, the, Sir W T 
Thisclton-Dyer, KCMG, r R S , 371 Prof John W 
Judd, C B , F R S , 403 

Innes (Mr), Halley's Comet, 330 Stir Colours, 418, 
Absorbing MatUr in Space, 453 Murs and its Atmo¬ 
sphere, 486, Observations of JupiPrs GnliUan Satellites, 
334, Southern Nebulae, 352 

Instinktes, der Begnff des, einst und ptzt, Prof Heinrich 
Ernst Ziegler, 330 
Institute of Metals, 428 

Institution of Civil Engineers Engineering and Civilisa¬ 
tion, Alexander Siemms, 30 

Institution of Electrical Fngineers the Production and 
Use of EIm trie Power, S Z dr Ferranti, 00 
Institution of Mining and Metallurgy, 33 128, 203, 407 
In^trurUon in Methods of Research, W P Dreaper, 73 
lntnrnncionn Matematikal Lexiko en Ido, Girmana, Aftgla, 
Franca c Italnna, Dr Louis Couturat, 260 • 

International Agrogcologital Congrebh Ht Stockholm, thi, 88 
International Congresses, Conflicting Dates of, Dr F A 
Bather, 139 

International Language and Science, Profs L Couturat, 
O Jeipersen, R 1 -ortnz, W Ostwald, and L Pfnundler, 
-ifa) 

Inuita Table Book the, J \\ I adner, 103 
Ionisation of Gases hv Collision, the Theory of, Prof John 
S Townsend, FRS, 400 

Frodnle (T ), Birds of Lord Howe and Norfolk Islands, aafl 
Iron, on Hydrogen in, John Parry, 6 
Iron and Steel Anahsls, A Campion, 368 
Irving (H ), How to Know the Trees, 433 
Irving (Rev Dr ), the Prehistoric Horse Found at Bishop's 
Stortford, 2a 

Island in Wrgangcnheit und Gegenwart, Rcisc-Erinncr 
ungen Pnul Herrrmnn, 335 
Italian Observatories, the, 28a 


Jackson (A B), Catalogue of llardy Trees and Shrubs 
Growing in the Grounds of S\on House, Brentford 136 
Jackson (S \\ ) the rooih billed Bower-bird (^1 nmpaeete^ 
dcntirostris ), 84 

J ikob (Miss C ), llu Laws of brution of Solids on Each 
Other, ai 7 

Jnmmn (M ) Hallo's Conipt 331 
James (T C ), the Pinplo of Cardiganshire, 24 
Jam wav (Dr Fdwnrd G ), Denih of, 347 
Jannettai (Ed ), If* Roclus ct leurs Elements nunlralo- 
giques 166 

J anuary Meteors, John R Henry, 271 W F Denning 348 
apan, Agricultural Research in, 131 
Japan Magazine, the 183 

Jovclle (M), Observations of Hilley’s Comet imdo at the 
Nice Observatory with the Gautier Fquitonal of 70 cm 
Aperture xaq 

Javilller (M ), Influence of Manganese on the Development 
of Aspergillus niger, 464 

J^gou (Pnul) Reception of the Hertzian Time Signal from 
the Fiffel Tower, 227 

Jentzsch (Dr F), Appliances for Improving the Ultra 
microscope, 33a 

Jerrold (W ), Norwich and the Broads 20a 
Jetpersen (O), International Language and Science, 269 
Joanln (A ), Contribution to the Study of the Phvsiologiral 
Action of the Organic Bases, a6a , 

Jodrell Laboratory at Kew, the, Sir W T Thisclton Dyer, 
KCMG, FRS, 103 

{ ohnson (Dr Geo L ), Photography in Colour*, 09 
ohneon (Katharine L), Application of Bmet's Tests to 
aoo Schoolgirls in Sheffield qo 
Johnson (Prof T), a Seed-bearing Irish Pteridosperm, 161 
Johnson (W), Battersea Park as n Centre for Nature 
Study 423 A 

Johnson (Sir H H.GCMG.KTB). African Gunt 



XXIV 


Index 


r Hm nrt t 

L Mimrck aj, 1911 


- 1 - 

Trails, Theodore Roosevelt, 77, the Negro in rh«* New 
World, 17a a Monograph of the Okapi, Sir E Ray 
Lankester, KCB, F R S , and Dr W G Kidewoou, 
soq, Sir Ray Lankester's Book on the Okapi 306, 
Living eOkapics, 483, the Yellow and Dark-skinned 
People of Africa, South of the Zambezi, Dr G McCall 
Then I, 5 43 

Johnston (T Harvey), the Hamatozoa of Australian 
Batrachians, 130, Occurrence of Pcntastomes in 
Australian Cattle, 130 

Jonckhrere (M ), Saturn's Rings, 150, the Total Fcllpse of 
the Moon on November 16, »8o, a Projection on Saturn’s 
Outer Ring, 248 

Jones (Prof H C), Introduction to Physical Chemistry, 

*03 

Jones (O), Woodrrnft for Scouts and Others, 30^3 
Jordan (Dr AC), Diseases of the Skin, including Rndlo- 
therap\ and Rndiumthorapy, Prof E Gaucher, 363 
Jordan (Dr Da\id Starr), the Making of a Darwin, 
Address at American Association foi the Advancement of 
Science, 3^4 

Jordan (F C ), the Orbits of Several Spectroscopic Binaries, 
38 * 

Jodlin (F P ), Metabolism in Diabetes Mellitus, 4^ 

Jouaust (R ) Magnetir Properties of Iron at High Fre¬ 
quencies, 193 

Joule* an Unconscious Forecast bv, B A Keen, 47s 
Journal of the Roval Society of Arts into, 455 
Judd (Prof J W , C B , I* R S ), the Triumph of Evolu¬ 
tion 148 the Coming of E\olution, 297, the Inheritance 
of Acquired Characters, 405, Darwin and the I ransmis- 
sion of Acquired Characters, 474 
Junior Institution of Engineers Science and Engineering, 
Sir J J Thomson, F K $ , at, 122 
Jupiter, the Apparent Diameter of, Father Che\alier, 51 
Jupiter's Galilean Satellites, Observations of Mr Innas 524 
Jurassic Floras, Comparison of, Prof A C Seward, FRS, 
258 

Jutson (J T ), Physiography of the Yarra River and Dan- 
denong Creek Basins, Victoria, 430 


Kahlcnberg (Prof Louis), Outlines of Chemistry, 70 
Kamensky (M ), Investigation of the Orbit of Wolf's Comat, 
1898-1911, 248 

Kanngucsi r (Dr F) Vergiftungen durch Pflanzen und 
Pflnnw nstoffe, em Grundnss der vcgetalen Toiikoiogle 
fur praktischc Aerrte, Apothcker, und Botamker, 436 
Kant and his Philosophical Revolution, Prof R M 
Wenley, 404 

Kaplllarchcmie, Dr Herbert Freundllch, 534 
Kapp (Prof Gisbert), Solenoids, Electromagnets, and Elec¬ 
tromagnetic Windings, Charles R Underhill, 432, 
Electric Circuit Problems in Mines and Factories, E H 
Cropper, 503, Exercises in Electrical Engineering for the 
Use of Second-year Students in Universities and Techni¬ 
cal Colleges, Prof T Mather, F R S , and Prof G W O 
Howe, 503 

Karakoram Himalayas, the Duke of the Abruzzl's Expedi¬ 
tion to the. Dr F De Fihppl at Royal Geographical 
Society, 124 

Kassowitz (Prof Max), Origin of Spenes, 382 
Kavser (E), Influence of Nitrates on Alcoholic Ferments, 98 
Kayser (Prof), a System of Standard Wave-lengths, 151 
Keatinge (Mr ), Rural Economy of the Bombay Dcccan, 381 
Keen (B A ), an Unconscious Forecast by Joule, 47* 

Keith (Dr Arthur), Series of Specimens Illustrating Irregu¬ 
larities in the Differentiation of Sexual Characters, 19, 
a New Theory of the Descent of Man, ao6, 509, Certain 
Physical Characters of the Negroes of thn Congo Free 
State flfcd Nigeria, Lecture at Royal Anthropological 
Institute, 22t 

Kellas (Dr A M), a Manual of Practical Inorganic Chem¬ 
istry, 466 

Kelson (Dr Achilla), Death of, 481 
Kemp (E G), the Face of Manchuria, Korea, and Russian 
Turkestan, 500 

Kemp (Philip), Some Physical* Properties of Rubber, 396 
{Cenaall (R H ), Treatment of Refractory Low-grade Gold 
Ores at the OuroPreto Gold Mine, Brazil, 33 
Kent (H A), the THbo Luminescence of Uranium, 244 


Kenwood (H R ), Hygiene and Public Heath, jo 7 
Kepler's Laws, the Discovery of, M Blgourdan, 385 
Kerr (Prof J Graham, F* R S), Morphological Method 
und the Ancestry of Vertebrates, 203 
K« rm*y (A T J ), Exercises in Metal Work, 436 
Kcrtecz (Dr K), Report on a Family of Diptera, the 
Stratiomyjidaj, 496 

Kcw, the Jodri.il I aborutory at, Sir W T 1 hiselton-Dyer, 
HCMG.FRS.103 

Kew (H Wallis), a Synopsis of the Falsr Scorpions of 
Britain and Ireland, 296 f 

Kidston (Dr), Structure of the “raise Stems” of the Fossil 
G» rus Lcmpskyu, 39 

Kieffer (Prof J J ), Two Families cf Diptera, the Cecido- 
my 1 ids (Gall-flies) ,md the Chironomldae, 49# 

Kllian fW) the Fluwo-gl iclal Terraces of Bife\re and 
Baese-Is£re, 261 

Klnenintograph Synchronised with Phonograph or Grama- 
phone, M Gaumont, 44Q 0 

King (Col W G ), Anti-Malarial Measures In India, 240 
Klnnlcutt (Dr Leomrd Parker), Death of, 547 
Kirby (P J ), Theory of the Chemical Action of the Electric 
Discharge in HIiMrtroh tic Gns ind Other Gases, 192 
Kirkpatrick (Dr R), idurrayona. phtnohpts, a New Type 
of Sponge from Christmas Island, Indian Ocean, 345 
Klrwan (E M ), Permissible Description of Furs, 381 
Kfaatsch (H ), Homo aungnaiinsis Hausen, ein palaso- 
lithischer Skelettfund nus dem unteren Aurlgnacien der 
Station Combecapelle bei Montferrand (Pdngord), 119, 
Die Aurignac-Rasse und ihre Mellung 1 m Stommbaum der 
Mensrhheit, 119 

Klaatsch's Theory of the Descent of Man, Gerhardt \ 
Bonin. 508, Dr A Keith, 309 
Knauth (M ), the Settlement in Strassburg Cathedral, 384 
Knossos, New Discoveries at, H R Half, 45 
Knott (Dr C G ), the Dmamirfl of a Golf Ball, 306 
Koehler (Prof Ren6), Echmoderma of the Indian Museum, 
134 

Rooster (F ), Hydroelectric I> velopments and Engineering, 
198 

Komppa (Prof), Synthnsis of Camphoric Acid, 522 
Kdnig (Prof Franz), Death of, 215 

Korean Meteorological Obscrv itory, Scientific Memoirs of 
the, 341 

Korostelef (N A ), Melcorologicil Observations Recorded 
by Various Expeditions to Nova Zemlia, 521 
Kossel (Prof), Nobel Prize Awarded td, 213 
Kowalski (J de), Progressive Phosphorescent Spectrum of 
Organic Compounds at Low Temperatures, 161 , Influ¬ 
ence of Functional Groups on the Spectrum of Progressive 
Phosphorescence 393 

Kraus (Prof Friedrich), Das Elektrokardlgramm des 
gesunden und kranken Menschen, 26$ 

Krogness (O), on the Simultaneity of “ Abruptly-begin* A 
mng" Magnetic Storms, 170 n 

Kruger 60 and Castor, Mass-ratios of the Components of, 

Dr H N Russell, 418 
Kiihl (Dr ), Nova Lacerts, 423 

Kuhlgntz (Dr Th ), Uber da* Tierleben In dem von der 
Maatsforstverwaltung geschtitzten Zwergblrken-Moor in 
Neulinum, no ' 

Kkkenthal (Prof Willy), Leitfaden fflr das zoologische 
Praktlkum, aoo 

Kusakabe (Benjiro), the New Tokyo, 185 
Kusano ( 9 ), Chemotactlc and Similar Reactions of the 
Swarm Spores of Myxomycetes, 151 

La Touche (Mr), Recent Beds of Silt, laid down In Some 
Cases In Old Channels of Overflow, have been Tilted by 
Earth-movements in the Lake-district of the Punjab Sait 
Range, 553» Certain Glaciers in Sikkim, 553 
Laboratories the Jedrell Laboratory at Kew, Sir W T 
Thiselton-Dyer, KCMG, FRS, 103, the Cavendish 
Laboratory, 112, a HIstory°of the Cavendish Laboratory, 
1871-1910, 195 

Labrd (Henri), the Ingestion of Mineral Acids hi the Dog, 

LaSner (J W), the Invlcta Table Book, 103 
La fay (A), Method <rf Observation of the Trajectories, 
followed by the Elements of an Air Current deflected by 
Obstacles of Variable Forms, 533 




Index 


XXV 


Lalnd (C), the Nitrates In the Atmosphere of the Antarctic 
Regions, 463 

Lalou (S ), Variations in the Quantity and Composition of 
the Pancreatic Juice during Secretions brought about by 
Secretin, 98 

Lamb (Horace), Atmospheric Oscillations, 192 
Lamplugh (G W , F K S ), Stockholm to Spitsbergen, the 
Geologists' Pilgrimage, 15s, the Geology of the Melton 
Mowbrav JTl strict and South-east Nottinghamshire, 386, 
the Geology of the Country around Nottingham, 386 
Landowzw (M ), Experimental Study in Tuberculosis, 33 
Lane (Kev G L), Jurassic Plants from the Murske 
Quarry, J59 

Lanfry (M New Thiophene Compound, C lt H # S J( and 
Some of its Derivatives, 396 

Lang (Prof W II ), Morphology of the Slock of Isoetes, 59 
Langevin (Prof), Liquid Rendered Double Rcfncting by 
the Action of a Magnetic Field, 118 
Language and Arlene*, International, Prof* L Couturaf, 
O Jespersen, R Lorenz, W Oatwald, and L Pfaundler, 
369 

Lankester (Sir E Ray, K C B , 1 * R S ), n Monograph of 
the Okapi, 309, Sir Ray Lankester’s Book on the Okapi, 
305, Compulsory Science versus Compulsory Greek, 385 
Lantr (D E ), Practicability and Possibilities of Brooding 
Deer and Other Big Game in Confinement in the United 
States, 549 

Lanzenberg (A ), Action of Nitrates in Alcoholic Fermenta¬ 
tion, 34 

Laslctt (Dr E E ) Results of Some Experiments indicating 
the Existence of Afferent Nerves In the Eye Muscles, 37 
Latimer (Mr ), F 1st of the Fishes of the Lake of the Woods, 


*77 

Latitude of Athens, the, Demetrius Eglnitis, <;6 
Latour (B ), New Experimental Demonstration of the 
Earth's Rotation, 348 

Laubert (Dr K), Rosenkrankheilcn und Rosenfelnde, 435 
Laurie (Dr A P ), the Materials of the Painter's Cruft in 
Europe and Egypt from Earliest Times to the Fnd of 
the Seventeenth Century, with Some Account of their 
Preparation and Use, 533 

Laveran (A ), Resistance of Goats und Sheep to Trypano¬ 
somiasis, 395 

Lawson (H S ), Series of Tests to which the Candidates 
for Scholarships at a Midland Secondary School were 
Submitted, 89 

Le Chflteller (H ), Centenary of the Birth of Regnault, 383 
Leach (J A i Australian Birds, 557 
Lead Glaze Question, the, 373 

Leake (H M), the Influence of Environment on the Mill¬ 
ing and Baking Qualities of Wheat in India, 249 
Leather (J W), Water Requirements of Crops In India, 
111 

Loathes (Prof J B), Monographs on Biochemistry, the 
Fats, qo2 

Lebeuf (M), the Total Eclipse of the Moon on November 
16, 180 

Lebon (Ernest), Paul Appell, Biographic, Bibliographic 
analytique des Ecrits, 333 

Lechmere (A E), the Methods of Asexual Reproduction in 
a Species of Saprolegnla, 59 
Ledingham (Dr J C G), Enteric Fever Carriers, 145 
Lee (Prof F S ), the Cause of the Treppe, 27, Summa¬ 
tion of Stimuli, 37 


Lee (O J ), Nineteen Stars with Newly-dltcovered Variable 
Radial Velocities, 310 

Leffingwell (Dr Albert), American Meat and its Influence 
upon Public Heatth, 332 

Legendre (R), Search for Bacterium coll In Sea Water by 
the Methods Employed for Fresh Water, 162 
Ugtr (E), Action of Nitric Acid upon the Aloins, 262 
Leggs (J G), Practical Work In Schools, 90 
Lems (LA), Development ef Road Locomotion, 118 
Leick (Dr# W), Die praktlschen Schulerarbeiten in der 
Physlk, 304 

Leigh (H S), a Biological Inquiry Into the Nature of 
Melanism Iif AmphidaiU hetularub Linn , afo 
Lenicque (H ), Geologic Nouvelle, <36 
Lepldoptera Phatonsa in the British Museum, Catalogue of 

W Hermann), Death of, 414 


Lepsius (Prof R ), Geologic von Deutschland urfd den 
angrrnzenden Gebieten, qb8 

Lonieau (M) Condensation of Acrolein Bromide with 
Malomt Acid, 328 # 

Levciu (Gustave), Denlh and Obitunrv Notice of, 414 
Ldv'eilld (E A 1 , Death of, 448 

Levurrler’s letter to Gallc, th<- Discovery of Neptune, 184 
(D M ), the Successive Stages in the Bess* iih rising 
of Copper Matus as Indk ited bv the Converter Flame, 
128 

Levy (Miss), Eli mints for Fayes Comet, 1910c, 319 
Lewes (Prof Vivian B ), Smoke and its Prevention, I ecture 
at London Institution, 390 

Lewln (K R ), Nuilear Relations of Farrum riiim tnuddfuni 
during the Asexual Period, 161 
Lewis (B ), Edui otion il Fxpcriments In Sihools 3^4 
I ewis (Prof W J ), \V iltshireite, a New Mineral from the 
Binmnihal, 138 

I^?v (Captain C If ), Balloon Experiments carried out at 
Blackpool, 29^, Meteorological Significance of Small 
Wind and Pressure Variations, 395 
Lev st (Prof Frnst) Russian Magnetic Observations, 388 
Lirht und Farhe, Robert Gugel, 539 ■ 

I tfe and Habit, Samuel Butler, S°S * 

lighting Discontinuous Sourn s of Light, Madame M 
Dussaud, 129, Arc I amp having a Merrurv Kathode and 
giving White Light, F l rbuin, Cl Seal, and ^ Feigr, 
407 

Lignier (O ), Arc the Gnetiles Apctalous Angiosptnns? 
461-4 

Linnran Ncx.nl), 96, ifio, 226, 395 496 
I innean Socn tv New South Wales, 328, 362 
I inos.sk r (G ) Influence of Iron on the Formation ol the 
Spores of {spcTgillus mger 227 
Lipmann (Dr Otto), Methods of Binct nnd Simon, 89 
Lippmnnn (I» ). Two Pieces of Metal Lightlv Touching do 
not in Gem rol Form an Elertncal Contact whin the 
Differencr of Poti ntml is Small 227 Action of ] vernal 
Forces on Pressure of Saturated Vapours and the Gises 
Dissolved in a Liquid, 497 

Liquids, the Clanfunhon of, !>> the Process vf Jankmg, 
Rowland A Lnrn 308 

I inter (J J ) Partial Sterilisation of Soils, 25 
Literature, Science and I ord Morley of Blackburn nt 
Fnglish Association, 446 

I ittlc (A), Gliunings from Fiflv Yearn in China, 27? 

I it tie wood (F T ), Graphical Representation of some of 
thr Simpler Analvtic Functions of a Complex Variable, 
162 

I ivml (Prof), Development of the Tnrhea in the Chirk, a 
279 

Lloyd (Prof R F ), an Introduction to Biology for Students 
in India, 370 

Llovd (Captain RE) Vi'.it 10 the Aden Hinterland, 551 
Llurm (Dr F ) Super-organic Evolution, 71 
Local Government Board Supplement to the Third-ninth 
Annual Report of the. Dr Arthur Newsholme, 3*6 
r«d kett (W T), Oxidation of Phrnol bv certain Bacteria 
In Pure Culture 127 

I ockvcr (Dr W Hliani J S ), the Phoiogrnphv of Nebulae, 
140 

Locomotion, Development of Road, L A Legros, 118 
Lodge (Sir Oliver), Reason nnd Belief, 201 
Loederich (L ) Experimental Studv In Tuberculosis 33 
Logan (Thomas), BioJogiral Phvsics, Phvsir, nnd Meta 
physic, 35 

Loggin (N A ) Notes on Placer Mining with Special Refer¬ 
ence to Hydraulic Sluicing, 497 
Logic the ^Application of, Alfred Sidgwick, 436 
Ixmdon County Council Conference of Teachers, 353 
London Institution Smoke and Its Prevention, Prof Vivian 
B Lewes 290 

Long (H C ), Destruction of Agricultural Plant Pests by 
Chemical Means, 117 

I-ongley (W R ), Theoretical Mechanics, ifin 
I^orentz (Dr H A), Explorations in New Guinea, Address 
at Royal Geographical Society 490 
Lorenz (R ) International Language and Science, 269 
Louis (Prof Henry) Quinquennial Review of the Mineral 
Production of India during the Years 1904 to 1008, Sir 
Thomas H Holland, KCIE, F R S , and Dr* L 


XXVI 


Index 


Leigh Fermor, 12 1 , International Mineral Statistics, an , 
Colliery Warnings, 136, 43ft 

Lovell (/ H ), Arr Bees Capable of Distinguishing Dif¬ 
ferent Colours, 147 

Lowell (Prof), the Motion of Molecules in the Tail of 
Hnlky's Comet, 21, the Dark Bond Surrounding the 
Polar Caps of Mars, 22 , the Satellites of Mars, 442 
Lubimenko (\V \ ), Relationship that Twists between the 
Amount of Chlorophyll present in a Leaf nnd th( Energy 
of Photosynthesis, 48 

Luiib (Dr F A) the Armour of Stegosaurus 73 Fur- 
seals of thi Pnbilows 278 Rones from the Alabama 
Eocene, the Pelvis of a Zeuglodon, 278 
Lueerna (Dr Roman), dn Fis/cit luf Korsika und dns 
Verhalten der rxogen< n Naturkrafte seit dem Fndo der 
Diluvialxeit, 446 

Luizet (M ), the Total Fchpsc of the Moon on November 
16, r8o 

I ull (R S ), Distribution of the Detnosauria in Time and 
through Geographical Arms, 385 
Luminescence of Uranium, T nbo, Prof \\ \ Douglas 

Rudg( 207 Alfnd C G Fgerton 308 
Lunar Observations, Tracing the Solar Corona in Fm 
■ Touche t 383 

Lundfrek f\\ ) Diptrra datura, Genera and Spent, s of Flies 
hitherto 1 ourwl in Denmark, 506 
Lusbv (S G ) Nfobihtv of thr Positive Ton in Fhmcs, 138 
I vdeklfrr (Mr ), \r w Antelope Tragclaphus buvtont, tq 
Ijnn (Mr) Comets Due to K« turn in iQir, 348 

Macallum (Prof A B , F R S ), the Microehemistrv of the 
Spermatic Flements In Vertebr ites, 27 Origin of the 
Inorgnmi Composition of thp Blood Plisma, 37 the 
Inorganu Composition of the Blood Plnsma in the Frog 
after n I ong Period of Inanition, 27 
MnrAuliffe (\f ), Comparative Measurements of Individuals 
of Both ‘sr'tes from I unatir Asvlums with Normal Men 
and VAomen, 432 

McClure (Fdmund), British Place-nanus in their Historical 
Setting, 131 

McCollum (B ), Theory of a New Form of Dvnamometer 
for the Measurement of the Qunntitv of Electricity *fuch 
Flows through the Instrument 531 
Ml.CurdV (Mr), Ovrrsea Flight hv J48 
Macdonald (Prof J S ), the Mitnbohsm and Fnrrgv Trans¬ 
formations of Healthy Man during Rest F G Benedict 
and T M Carpenter 376 Metabolism in Diabetes 
Mellitus 444 

Mar Don aid (Mr), Advantages of Maire ns a Crop for 
Fxport 178 

Mncdougal (Dr D T ), Organic Response, 450 
MncGillivrav (William, MA, TLD, F R S E , Ornith¬ 
ologist, Professor of Natural History Marisehal Collegr 
and University, Aberdeen), 1 ife of, Uillmm MacCullivrnv, 
107 

MacGilhvrav (VViMiam) Life of William MarGiIlivrav, 
MA, TLD, T R S F , Ornithologist Professor of 
Natural History, Marischal Colhgc and Lmversitv, Aber¬ 
deen, 107 

MTlrov (Dr Janie Hamilton), the Independence of the 
Peripheral Neurons of the Retina 565 
MrKendrlck (Prof John G , FRS) the Rram and the 
Voice in Speech and Song, Prof F W Mott, FRS, 
iqq, the Abuse of tho Singing nnd Speaking Voice 
Causes, Effects, and Treatment Prof T G Moure and 
A Bowver, lqq the Voice Dr W A Aitkm ion, 
dns Flektrokardigrnmm dcs gtsundrn und krankrn 
Menschcn, Prof Friedrich Kraus and Prof Georg 

Nicolai, a6; 

Maekcacic (Dr), Megalithic Monuments and Prehistoric 
Culture in the Western Mediterranean, 44; 

MacKenrfe (K J II nn Account of the M Points " Prirod 
by tfft Breeder of High-class Stock, a;, Capomslng, 161 
McMillan (W G ), n Treatise on Electro-metallurgy, 506 
MacMunn (Dr C Alexander), Death of, 348 
MacNeill (John), Farlv Population-groups of Ireland, tholr 
Nomenclature and Chronology, 431 
MocOwan (D ) Atmosnhenc Flectricitv 281 
Macphc r eon fHortnr Jun ) the Romance of Modern As 
trooomy, describing m Simple but Fxact Language the 
Wonders of the Heavens, 71 


r aw«fv, 

L J tmrcJk sj, 1911 


McW Ilham (Prof A ), Metallography, Dr Cecil H Desch, 
301, Adhesion of Electro-deposited Silver in Relation to 
the Nature of the German Silver Baals Metal, 436, a 
Treatise on Electro-metallurgy, W G McMillan, 506 
Maddren (A G), the Innoko Gold-placer District Alaska, 
with Accounts of the Central Kunkokwlm Valley and the 
Rubv Creek and Gold Hill Placers, 420 
Mognrtism Magnetic Survey Yacht Carnegie, 18; Mag¬ 
netic Data Recorded during 1904 and 1906 at the 
Observatories of the U S Coast and GcdQettc Survey, 
40, Influence of ihe Magnetic Field on Duration of the 
Lines of the Spectrum Fmitted by Luminous \apours m 
the Her trie Spark, G A Hemsalech, 65, Practical 
Electncitv and Magnetism, K Elliott Steel, 133, Ele¬ 
mentary Experimental Flectncity nnd Magnctiftm, W T 
Clough, 135 Observations of Magnetic Declination and 
Dissipation of Electric Charge which they made at Padqa 
on Ma} 14-31, Drs R Alpago and G Silva, 150, 
Supposed Propagation of Equatorial Magnetic Disturb¬ 
ances with Vrloeihes of the Order of 100 Milts per 
Second, Dr C Chrec, 160 Mechanical Stress and 
Magnetisation of Nickel, Prof W Brown, 161 , on 
the Simultaneity of 4t Abruptiv-begfnning M Magnetic 
Storms, O Krogness, 170, Dr L A Bauer, 306, 
Origin of Magnetic Storms, Arthur Schuster 461 , 
Magnetic Properties of Iron at High Frequencies R 
Jounuct, 1Q3 Russian Magnetic Observations, Prof 
Ernst Leyst, Dr C Three FRS, 388, New Property 
of the Magnetic Molecule, Pierre Weiss, 30; , Solenoids, 
Electromagnets, and Electromagnetic Windings, Charles 
R LndcrhiII, Prof Gisbert Rapp, 433 the Discharge 
Potential in the Magnetic Field, Eugfcne Bloch, 463, 
Studies of Magnetic Disturbances, L Vegard, 473, 
Observations of 1 he Value of the Gravitational Accelera¬ 
tion on Boird tiu American Magnetic Ship Carnegie , 
Dr L A Bauer, 483 the Probable Ionising Action of 
the Magnetic Field, Auguste Rlghi, 407 Historical 
Account of the Growth of our Knowledge of Terrestrial 
Magnetism, Prof J C Ri attie, 422 , Report of the 
Berlin Meeting of the Commission on Terrestrial Mag¬ 
netism and Atmospheric Flectrinty, 422 , Some Problems 
of Terrestrial Magnetism, Dr L A Bauer 441 
Magnetogrnms, Arcurncv of Time on, G W Walker, 236 
Magnttn-optics I iquid Rendered Double Rofrarting bv the 
Action of t Magnet Field, Prof Voigt, 118, Erof 
Langevm, 118 

Magnus (Sir Philip) Practical Work in Schools, 90, 
Fdurntional Aims and Efforts, 1880-iqio, 298 
Mailhe (A ) Direct Fstenfication bv Catalysis 464 
Mnire (Gilbert), Medico-psychologicnl Study of Prof Henri 
Poinc«r6 undertaken by Dr Toulouse 433 
Makower (Dr W), Note on Scattering during Radio¬ 
active Recoil, 206 

Malaria Anti-malarial Measures m India, Col W (K 
King, 240, the Prevention of Malaria, Major Ronald 
Ross, C B , FRS, 263, Drainage and MatArla, Dr 
Cha* A Bentley, 471, Dr Malcolm Watson, 471 
Valor's (Teobert), Journevs from North of Yucatan and 
Extending to the Great Lake of Petcn-ttzn in Guatemala, 

10 « 

Malfitano (G ), Purification of Starch, q8 

Mallock (A , FRS), Influence of \ iseosity on the Stability 
of the Flow of Fluids, 192 the Flight of Birds, Lucleti 
Fournier, 44;, the Sailing-flight of Birds, 411 
Mammalia Faune des Ma mm 1 fires d'Europe, Prof E L 
Trouessart, 3, British Mammals, Major O E H 
Barrett-Hamllton, 6 Notes on Winter Whitening In 
Mammals, Major G E H Barrett-Hamllton, 43 
Man, the Origin of, Charles E Bonham, 336, Dr Cedi 
H Desch, 406 

Man's Redemption of Man Prof W Osier, 404 
Manchester T iterary and Philosophical Society, 97, 396, 361, 
4 J 9 # 

Manchuria, Korea, and Russian Turkestan, the Face of, 
E G Kemp 400 

Maugham (S), Paths of Translocation of Sugars from 
Green Leaves, 48, Translocation of Carbohydrates In 
Plants, 484 

Mangold (Dr G B ),*ChIld Problems, 538 
Manuring of Market-garden Crops, the, Dr B Dyer and 
F W E Shrivell, 405 



Index 


WXVll 


Maoris of New Zealand, the, James- Cowan, 109 
Modes tone (C M ), Descriptions of the Tertiary Polyzoa of 
Victoria, 160 

March (Margaret C ), Preliminary Note on Uhio ptetorum, 
U tumulus , and D cygttea , 361 , C/tifo putorum, (j 
tumidus , and Onodonta cygnea , 429 
Marchai (Paul), Parasites of the Olive-fly m Tunis, 464 
Marchant (Prof E W ), Recent Progress in Electric Light¬ 
ing, Lectur^ot Illuminating Engineering Society, 289 
Maris (A ), # Comparative Measurements of Individuals of 
both Sexes from Lunatic Asylums with Normal Men and 
Women, 532 

Marine Biology the Michael ^ars North Atlantic Deep-$n 
Expedition, 1910, Dr Johan Hjort, 52 , tin Mtehml Sari 
North Atlantic Deep-sea Expedition, 1910, Dr Johan 
Hjort at Royal Geogriphical Souolv 388, Work of thp 
Port Erin Biological Station, 83, the Ova and Larvx 
of Teleostean Hthes taken at Plymouth In the Spring and 
Summer of 1909 85 the Siphonophora of the ficjrarc/i 
Biscay an Plankton, H B Bigelow, 96, Comparison of 
the Summer Plankton on the West Coast of Scotland 
with that In the Irish Sea, Prof W A Hcrdman, 96 
Eel-larve (J^ptoccphalus brevtrostris) from the Central 
North Atlantic, Dr Johan Hjort, 104, the Megalosphenc 
Form of Ammodtscus mceflus , F Chapman, 139, the 
Southern Division of the Mannar Pearl-oyster fishery, 
Dr A Willey, 148, Pearl ind Porl-shi 11 Fishery, A 
Scale, 177 , Pearl-fishery off H mtuyan, L E Griffen, 24b, 
the Breeding Seasonb of fintnarchius, G P 

Farren, 565 

Manncsco (Prof ), Summary of Recent Investigations upon 
the Anatomical Localisation of the Human Cerebral 
Cortex, 278 

Market-garden Crops, the Manuring of, Dr B Dyer ami 
F TV E Shnvell, 5 *5 
Marriott (L M ), Mother and Child, 334 
Mars the Dark Band Surrounding the Pol ir Cips uf 
Prof I-owell, 22, Mirkingn of Mir*, James H Worthing 
ton, 40, Prof A M Worthington, CB, FRs, 372 
Observations of Mars, L M Antomadi, 305 Mirs ind 
Its Atmosphere, Mr Innes and Mrs II F Wood, 48b 
Prof Campbell and Dr Albncht, 486, the hitellitis of 
Mars, Prof Lou ell, 55* 

Marshall (F H A), Some Causey of Stenlit\ in LaMl», 
161, Capomsing, 161 

Martin (E A ), the I otal Eclipse of the Moon November 
z6, 118 

Martin (Lawrence), the Rennrk ible Senes of Earthquake* 
in Alaska in September, 1890, 179 
Mardndale (Dr W Hnrnsuii), tin 1 xtru PhnrimcopoMi of 
Martindale and Westcotr, 101 Suggested Adoption of 
Rounded-off Atomic Weights 522 
Maryland, Report of the Conw nation Commission of, for 

Mascart \& s J ), on Actinometry and on Meteorology ai 
Teneriffe. a 8 i, Hallev’a Comet, 351 
Hart (Rev M Snderri), Subternnenn Noises, 451 
Mossol (G ), Chemical Composition of th* Gases Spont ine- 
ously given off bx the 'Jhermul-imnenl Spring of triage 
I sire, 3C3 

Matavnnu a New Volcano in Snvau (German Simoa), Dr 
Tempest Anderson at Roval Institution, Q2 
Mathematic* Geometry of the Triangle, W Gnllatly ami 
W H Salmon, 30, the Modern Geonutrv of the In- 
angle, W.Gallatly, 33s, Theory of Numbers, Dr Vacca, 
86, Mathematics Sodetv, 07, aa< 5 , 395 . 53 *; 

Prof, Jules Tannery, Z14, Obituary Notice of, 175 - tht 
Reform of Mathematical and Science Teaching in Ger¬ 
many, A J Pressland nt Edinburgh Mathematical 
Society, 125, the Calculus for Beginners, J TV Mercer, 
136; Graphical Representation of Some of the Simpler 
Analytic Functions of a Complex Variable, F T L»*t 
wood, 16a, the Public School Geometry, F J W \\ hippie. 
167, the Student's Matriculation Geometry, S Gango- 
rtdhyiya, f& 7 ? First Stage Mathematics, 167, Second 
Stag* Mathematic* (with Modem Geometry), 167, Come 
Section*. 3 GangopAdhyAya, 107 Public Schools Arith 
metk, W M Baiter and A A Botfme, 167 , a School 
AlgAbn. H S Hall, 167, Elements of Algebra, A 
Schultse, 167, the Theory of Elementary Trigonometry, 
Prof D. K. Plcken, 167. tU r le Calcul des 


Variations, Prof J Hadamard, 197, Practical Measure¬ 
ments, A W Siddons and A Vissall, 20 2 , a Treatise 
on the Geometry of Surfaces, A B Basset, FRS, 231, 
Irmniarlonn Mitermtikil I^exiko en Ido, Germans, 
Angla, Franca, c Italians, Dr Louis Couturat, 269, 
the Neglect of Group-theory, Prof Burnside, 313 , Paul 
Appel! Biogrnphle, Bibliographic analytique des Ecnts, 
Ernest Lebon, 33q, Singularities of Curves and Surfaces, 
A B Basiett, IRS, 336, 440, T J I'a, B , 336, 440, 
the Bolyai Lobatschewskv Svsum, Prof H S Cartlaw, 
346, College Algebra, Prof H L Reitz qnd A R 
Crathorne, 368, Trigonometry, Prof A G Hall and 
F G Frink, 368, First Course in Calculus, Prof E J 
Townsend and Prof G A Goodenough, 368, the Ima¬ 
ginary in Geometry, Prof Ellery W Davis, 383 , Con¬ 
ference* of Mathematical Teachers and of Public School 
Science Masters, 38s, Two Fragments of Ancient Geo¬ 
metrical Treatise* hound In the Worcester Cathedral 
Library, Canon J M Wilton, 385, Teaching of Algebra 
and Trigonometry, 385 Solutions of the Example* In an 
Elementary Treatise on Conic Sections by the Methods 
of Coordinate Geometry, Charles Smith, 405, the Col¬ 
lected Mathematical Pipers of James Joseph Sylvester* 
FRS, 434, the Fourier Constants of a Function, Dr 
W H Young, 462, Practical Mathematics and Geo¬ 
metry F L Bates and F Charleiworth, 470 
Mather (Prof T , F R S j, Exercises in Electrical Engin¬ 
eering for the Use of Second-year Students In Universi¬ 
ties und Technical Colleges, ^oj 
Mathew (J ), Two Representatixe Tribe* of Queensland, 
with an Inquiry Concerning the Origin of the Australian 
Race, 267 

Mating, Marriage, and the Status of Women, James Conn, 
334 

\fati)iiui santuntosa 111 Sarawak, Occurrence of, Cecil J 
Brooks, 541 

Mrilruchot (Louis), New Fungus Pithngenic to Man, *32 
Matthew (Dr W D ), Phylogmv of the Fthdae, 287, Pose 
of the Sauropod Dinosaurs, 288 
Movbee (J h ), Stellar Magnitudes, 348 
May* r (Alfred Goldsboro ugh), Medusa of the World, 285 
Measurements, Practicil, A W Siddons and A Vissnll 202 
Mechanics Cours de Mlcnmque Rationclle et hxperiment- 
elle, sp^cinkmenr Acrit pour le* physiciens ct le* 
inglmeurs, conform** an programme du ccrtifiuit d* 
mecamque nlioncUe Prof H Bounsse, 1 ( rheoretical 
Mechanics, P F Smith *ind W R I onglev, 169, Notes 
on Applied Mertnmcs, R II Whiphnm and G Prm-e, 
S37. Appli« d Mahanics, including H>draulics and thi 
Theory of thi Steam-engine, John Grahim, 537 
Mecklenberg (W ), Die ex pen men telle Grumflcgung der 
\toimstik 403 

Medd (J C ), Extension of Forestry Areis and Improved 
Methods of Cultuntion in the British Isles, 413 
Medicine Death of Dr J F Pavne, 113, Rockefeller 
Institute for Medic*! Research, 146, Belt Memorial 
Fellowships for Medical Research, 216, the Killing of 
Rats and Rat-flea* by Hvdrocvanic \cid, Capt W D H 
Stevi nson 24b, the Medical Directory, iqu, 304, Appeal 
for the Adequate Fndowment of Medical Education and 
Research, Dr Bulloch, 316, Epilepsy and Constipation, 
E Doumcr, 328, Mother and Child, L M Marriott, 334 
Death of Dr Athille Kelsch, 481 , the Fothergilllnn Gold 
Medal of the Medical Society awarded to Dr F W Mott, 
FRS, 547, De*th of Dr Edwnrd G Jamwiv, 547 
Medusae of the World, Alfred Goldsborough Mover, 285 
Megallthlr Monuments and Prehistoric Culture in the 
Western Mediterranean, Dr Mackenzie, 445, Mr Pcet, 
445 

Megalospheric Form of Ammodtscus Incertua, the, F Chap¬ 
man, 139 

Melanism in Amphtdasts bctularia % Linn , n Biological 
Inquiry into the Nature of, H S Leigh, 270 
Mcidola (Prof R , FRS), Evolution, Darwinian and 
Spencerian, Herbert Spencer Lecture at Oxford, 220, the 
Coming of Evolution, Prof J W Judd, C B , FRS, 


Meld rum (Dr A N), Development of tly Atomic Theory, 

97 * 4 * 9 « 53 * # 

Memory, Unconscious, Samuel Butler, 3 
Mendehan Expectations, Prof J C Ewart, FRS, 203 


XXVIllf 


Index 


Mendelism, a Lecture on, Dr H Drinkwatcr, 436 
Mennell (F P), Composite Gneisses, SS5 
Mentclien, Der Stand uns#*rer Kenntmsse \om fussilen, Prof 
W Brunca, Prof G Elliot Srmth, 40a 
Mentullv Deficient Children, their Treatment and Training, 
Dr (j E ShultJeworth and Dr W A Potts 407 
Mcnzios (A M C ), Dvnamic Method fur Measuring Vapour 
Pressures with its Applic ition to Bi nzent and Ammonium 
Chloride, , Quantitative Study of the t onstitulion of 
Calomel V ipour, m3, Method for Determining the 
Molecular Weights of Dissolved Subsumes b> Musurc- 
ment of lowering Vapour Frc^urc, 407 
ercer (J W ), the ( nlculus for Beginners, 136 
ercier (Mr ), Salmon-disnse on the Continent, 416 
Merlin (A AC E ), Me isureim nt of (jrnvson'n New Ten- 
band Plate, 361 

Merlin (M ), the Totxl Trlipse of the Moon on November 
16, 180 

Merrill (E D ), New Philippine Hints, 20, I lora of Mt 
Pulog, 217 

MorriU (M L ), Flon of Mt Pulog, 217 
Mefcserschmitt (Prof J D ), Dtr Stirm nhmimel, 102 
Messina, the Observatory at, Prof ] Milne, h R S , 31s 
Metabolism and Tnergy Tr informations of Healthy Man 
during Rest, the, F G Benedict and T M C lrpenter, 
Prof J S Mncdonald, 276 

Metabolism in Diabetes Millitm, l G Benedict and E P 
Joslm, Prof J S Macdonald 455 
Metal \\ork, Exercises in, A 1 J Ktrsev, 436 
Mctallogrxph) Applied to Siderugic Products, Humbert 
Srvoiq, 20J, Metallography, Dr Cecil H Desch Prof 
A McWillmm, 301 , I a M6tollogrxphie npphqu£e aux 
produits Sid* rurpiques U Savoia, 40c, Introduction & lx 
Mllallographic Mu roviopique Prof P Goercus, 470 
Met illurgy on Hydrogen in Iron, John Pnrry, 6, Notes 
on P issagem Mine and Works, A J Bcnsusan, 33 f 
Treiiment of Refractory Ixiw-grade Gold Ores nt the 
Ouro Preto Gold Mine, Brazil, R H Kendall, 33, Varia¬ 
tion of Resistance of Steels to Crushing ns n Function 
of the Tempenture, F Robin, 33 , Secondary Fnnchment 
in the Copper Deposits of Huelva, Spain, A Moncrieff 
Finlayson, 128, the Mount Morgan Ore Deposits, Queens¬ 
land, J Bowie Wilson, 128, Successive Stxges in the 
Bessemensing of Copper Mattes ns indicated bv the Con¬ 
verter Flnme, D M Tev\ 128, a Fourth Ri rnlesccnce 
in Steel Prof J O Arnold, 137, Prof W b Barrett, 
FR S, 235, Magnetic Properties of Iron xnd its Alloys 
Sir Robert Hadfield and Prof B Hopkinson, 217, Die 
Dntersuchungs-Methoden des Eisens und Stahls, Dr A 
R (id 1 stile, Prof H C H Carpenter, 233, Iron and Steel 
Analysis, A Campion, 268, Malxg 1 Magnetites, F 
Gillninn, 293, Report to the Corrosion Committee on 
tho Present State of our Knowledge of the Corrosion of 
Non-ferrous Metals xnd Alloys, with Suggestions for n 
Research into the Causes of the Corrosion of Brass 
Condenser Tubes by Sea Water, G D Bongough, 42ft, 
Some Practic'd Txpenence with Corrosion of Metals, 
Fngmeer Rrar-Admirxl J 1 Corner 428, New Critical 
Point in Copper-zinc Alloys, Prof H C H Cxrpenter 
and C \ Edwards, 428, Adhesion of Flectro-Seposited 
Silver in Relxhon to the Nxturn of thi German Silver 
Bnsls Metal, Prof A McWillinm and W R Barclay, 
428, a Treatise on Llectro-im txllurgv, W G McMillan, 
A McWillinm, 306 Constitution of the Allovs of Alumin¬ 
ium and Zinc, VV Rosenhmn and S 1 Archbutt, 564 
Metcalf's Comet (1910&), Dr EbHI, 87, 319 
Meteorology Autumn Weather Aggregate Rainfall Defi¬ 
cient, 20, Report upon the Investigations of the Upper 
Air, pr* W van Bcmmclem and Dr C Braak, 20, Study 
of the North-etst nml South-east Trnde Winds of the 
Atlantic Ocmn, 40 Mature Mngnetiche fntte in Sar¬ 
degna nel 1892, Prof L Palazzo, 30, Meteorological Rela¬ 
tionships, Prof H Hildebrand Hlldebrandsson, 33, E T 
Quavle, 35, Descriptive Meteorology, Prof Willis L 
Moore, 68, Two Notes from India, Capt J H Bnrbour, 
73, <m the Electricity of Rain and its Origin in Thunder¬ 
storms, Dr George C Simpson, Dr C Chree, F R S 
81, Meteorological Charts of the North Atlantic and 
North Pacific Oceans for December, and of the South 
Atlantic and South Pacific for the Season December, 1910, 
to February, 1911, 86, Meteorological Chart of the North 


T Abftm, 

L M*rtk 13, tgii 


Atlantic for December, 179, Meteorological Chart of North 
Atlantic Ocean for January, 346, 382 , the Third Dimen¬ 
sion in Meteorology, Dr E van Everdingen, 117, Results 
of the Hourly Balloon Ascents made from the Meteoro¬ 
logical Department of the Manchester University, March 
18-19, 1910, Miss M White, 128, Results obtained from 
the Registering Balloon Ascents carried out during the 
Two International Weeks, December 6-11, 1900, and 
August 8-13, 1910, W H Dines, 128, •Pilot Balloon 
Observations mxdc In Barbados during the International 
Week, December 6-11, 1909, C J P Cave, *ia8, Royal 
Meteorological Society 128, 203, 363 Annual General 
Meeting of the, 415, Results of the Magnetic Observa¬ 
tions nt Central Meteorological Observoiory** of Japan, 
148, Libyan Oasis of Khargn, Ellsworth Huntington, 
148, Introduction to the Meteorology of the Future the 
Sun xnd the Prediction of Woxthi r, Abb6 T Moreux, 179, 
the Meteorology of the Future, Prof 6 Abbe, 330, the 
New Meteorological Office, Dr W N <?hnw, F R $ , 
181 , Observations of the Lower Str ifa of Air by Kites and 
Captive Balloons 217, Aurora Borealis Witnessed at 
Hampstead, 243 , the Rainv Season in Japan, T Okflda, 
347, Annies de lx Oficlnn Meteorologies Argentina, 150, 
Climate of the Argentine Repuhhc, W G Davis, 350, 
Temperature Observations in the Maddsce (Pomerania), 
with Mathematical Dwtussion of Temperature Oscilla¬ 
tions, E M Weddi rburn, 261 Report of the Council of 
the Scottish Meteorological Society 214, Atmospheric 
Eleclrkity, Dr G A Car-*c xml D MncOwxn, 281 , the 
Cold Period of Juno in Italy, Dr Trodla, 281 on Actlno- 
metrv and on Meteorology at T^nenffe, Dr J Mxscart, 
281 , Atmospheric Condition* under which Fxplotlons 
Generally Occur, 277, Collierv \\ arnlngs. Prof Henry 
Louis, 336, 438, the Author of the Warnings, 437, 
R M Deelev, 312, Balloon Experiments Carried Out at 
Blackpool, Capt C H Lev 293, Meteorological Signi¬ 
ficance of Small Wind ind Pri sfiure Variations Capt 
C H Lev, 293, Meteorological Office Dally Weather 
Report, 314 , Summary of the Wexther for the Year, 314, 
Decrease In Frequency and Intensity of London Fog, 318, 
Prevent Position of Antarctic Meteorology, R C Mow- 
inan, 318, Aviator* xnd Squills, M Durand-Gr^vllle, 32a, 
Temperature of the Upper Air, M R>kachef, 333, Scien¬ 
tific Memoirs of the Korean Meteorological Observatory, 
341 , Temperature Chnnges xnd Solar Activity, Prof 
F H Bigelow, 332 Weather Instruments xnd How to 
Use Them, D W Ilorner, 403, "Black" Snow In the 
Lower Emmen Valley, 431 Generxl Character of tha 
Rainfall of 1910, Dr If R Mill, 431, Subterranean 
Noises, Rev M Saderrn Mxsd, 451 , Atmospheric EJeo 
tricirv over the Ocean, Dr G C Simpson and C S- 
Wnght, 462 , Report upon tho R uns of the Nile Basin 
and the Nile Flood of iqoq, J I Craig, 485, Micrw- 
itructure of Hailstones, MM Dudctzky and Weinberg, 
485 , Meteorological Observations in Africa, 321, Meteoro¬ 
logical Observ«xiion§ Recorded bv Various fexgsditionl to 
Novaia Zemlix, N A Kormtfelef, 321, Reports of 
Meteorological Observatories, 325, Madrid Obsarvatonr, 
1907-5, 525, Royal Magneticxl and Meteorological Ob¬ 
servatory, Batavia, 1907, 523, ddessa Observatory, 1908, 
Prof B V Stankevitach, 523, Mysore, Rainfall Regis¬ 
tration (1009), £*5 I Variation of the Depth of Water In 
n Well at Detlmg, near Mxidstone, compared with the 
Rainfall, 1885-1909, R Cooke and S C Russell, 565 
Meteors November Meteors fohn R Henry, 40, Recent 
Fireballs, 87, Mr and Mrs Wilson, 150, C B Pen¬ 
nington, 140, J Hicks, 130 the Orbits of the Perseids, 
Henrv Dlerckx, 318, the Quadrantld Meteor Shower, 
T \V Backhouse, 336, January Meteors, John R Hennr, 
371, W F Denning, 348, Fireball of January 0, W F 
Denning, 373, Meteors in February, W F, Denning, 
4171 Splendid Meteor on January 24, W F Denning, 
453, a Morning Meteor, Joseph H filgie, 475, a Slowly 
Moving Meteor, F E Baxandall, 553 
Metrology tbe Invictn Table Book, J W ‘Ladner, 103, 
the Volume of the Kilogramme of Wate* Sir T Edward 
Thorpe, C B , FRS, 24a, Travaux et Mtoolres du 
Bureau International des Poids et Matures, Sir T 
Edward Thorpe, CB, FRS 242 , Measurement of End- 
standards of Length, Dr P E Shaw, 394 
Mewes (Herr), Nova Lacerts, 453 




Aflafanr, "I 
Mmrtk aj, igu J 


Index 


XXIX 


Meyer (G M ), Case of Spanish Eugenic Policy, 47 
Meyer (Dr M Wilhelm), Death and Obituary Notice of, 

313 

Meyer (Mr), Elements for Fnye’s Comet, 1910c, 319 
Meynck (E), Microlepidoptera of the Groups Toitncina 
and Tlnelna, 496 

Michael Sars North Atlantic Dccp-sea Expedition, 7910, 
the, Dr Jdian Hjort, 5a 

MUhatl SarrSorth Atlantic Deep-sea Fxpodition, 1910, the, 
Dr Johan Hjort at Royal Geographical Souety, 388 
Michaud (F), < apillarimeter for the Me isurement of the 
Surface Tension of Viscous Liquids, 139 
Mickle fK 4 J, Flotation of Minerals, 430 
Microscope Dunkelfeldbeleuchtung und Ultramikroskopic 
In der Biologie und in dcr Mcdizln, N Gaidukov, 73, 
Royal Microscopical Society, 95, 361, 463 , Resolution of 
New Detail in a Coscinodiscus asteromphalus, E M 
Nelson, 96, Microscopy, the Construction, Theory, ind 
Use of the Microscope, E J SpitU, 230, Small Micro¬ 
scope Lamp particularly Suited for Opaque Objects and 
Dark-ground Illumination with High Powers, W R 
Traviss, 361 Measurement of Grayson’s New Ten-bind 
Plate, A 4 C F Merlin, 361 , Appliances for Improving 
the Ultra-microscope, Dr F Jentzsch, 52a , the Micro¬ 
scopical Examination of Food and Drugs, Prof H G 
Greenish, 338 

Migration, Ornithological Notes from a South I-ondon 
Suburb, 1874-1909, a Summary of Thirty-five \cars* 
Observations with Some Facts und Fancies concerning, 
Y D Power, Sir T Digby Pigott, G B , 44 
Migratory Birds, the Book of, met with on Holy Island 
and the Northumbrian Coast, to which Is added Descrip¬ 
tive Accounts of Wild Fowling on the Mud Flats, with 
Notes on the General Natural History of this District, 
W ITalliduy, pq 

Milch und Molkereiprodukte, lhre Eigenschnften, Zusam- 
mensetzung und Gewinnung, Dr Paul Sommerfeld, 168 
Milk, Soured, and its Preparation, Lactic Cheeses, Prof 
R T Hewlett, 338 

Mill (Dr HR), General Character of the Rainfall of 1910, 
45 i 

Miller (J H ), Fxplormg Upper Part of rhe B win of the 
Yenewi and the Western Frontier of Mongolia, 314 
Millosevich (Prof ), the Spectrum of Nova Sngittaru \o 2 
aa , Nova Larert e, 453 

Mills (J Saxon), Production of Sugar from Sugir Bert, 85 
Milne (Prof John F R S ), E irthqunkes in the Pacific, 11s . 

In Forbidden Sens, 510, the Observatory at Messmn, 415 
Mlnchen (Prof F A ), Division of the Collar-cells of ChI- 
enrenus Sponge, Clathnna Coriacea , 117 
Mineralogy Kfineralogicnl Society, 127, 496, Wood-tin 
J H Collins, 137 , Alteration of the Felspnr of Granites 
to China-Cla>, J M Coon, 137, Wiltshireite, New 
Mineral from the Binnenthal, Prof W J I ewis, 128 , 
New locality of Phenaklte in Cornwall, Arthur Russell 
138, Issite, a New Rock In Dunite, Louis Dupirc and 
Georges Pamphil, 262 , Flotation of Minerals, K A 
Mickle, 430 Kaolin, P H Butler, 496, Sdiwartzem- 
bergite, Dr G T Prior and Dr G F H Smith, 499 
Minerals Miner'll RcsoSrces of the Philippine Islands, 49, 
Quinquennial Renew of the Mineral Production of Indn 
during the Years 1904 to 1908, Sir Thomas H Holhrd, 
KC 1 E, FRS.and Dr L I-ciph Fermor, Prof H 
Louis, i3i , International Mineral Statistics, Prof Henry 

Louis, 311 

Mining Notes on Passagem Mine and Works, 4 J Ben- 
lusan, 33, Treatment of Refractory Low-grade Gold 
Ores at the Ouro Preto Gold Mine, Brazil, R H Kendall, 
33 , Report of the Chief Inspector of Mines of the Native 
State of Myiiore for 1908, 117, Safety Fxplosives Em- 
plo\ed in Mines J Taffanel, 129, Mangnnese-ore Deposits 
of the Sandur State, A Ghote, a Correction 179, Inter¬ 
national Mineral Statistics, Prof Henrv Louis, 211, 
Progress and Prospects of Mining in Western Austral!!, 
A MontgcftneTy, 347. Native Working of Coal and Iron 
In China, 35*1 1200 Mining Examination Questions, 370, 
Atmospheric Conditions under which Explosions Generally 
Occur, 377, Notes on Chilian Mills in Russia, H C 
Bayldon, sue, 497, Low-grade Iron Ore in Raasay, 3151 
Colliery Warnings, Prof Henry Louis, 336, 438 • ™ 
Author of the Warnings, 437. R M Decley, Death 


of George Grey, 482, Record of the First Senes of the 
British Coal Dust Experiments, conducted by the Com¬ 
mittee Appointed bv the Mining 4 ssoclatiot* of Great 
Britain, Prof W Galloway, 487, Notes on Placer Mining, 
with Special Reference to Hydraulic Sluicing, N A 
Loggin, 497, Organisation and Work of the Department 
of Mines of Canada, Alfred W G Wilson, 521, Safety 
Lamps and the Detection of Fire-d imp, 324 
Minneapolis Meeting of the American Akmx intion, the, 410 
Minot (Prof C S ), the Morphology ind Nomenclature of 
Blood Corpuscles, 27 

Mirande (Marcel), Effects of Tarred Ronds on \egetation, 
161 , Action upon Green Plants of some Suostanceg 
Extracted from Coal-tar and EmpIo>ed m Agriculture, 

4*4 

Mitchell (Guy E ) the Extensive Beds of I ignite in the 
United States 179 

Mitchell (Mr), Southern Nebulc, 552 
Mockler-Fcrryman (Lt -Col A F*), the Life Story of 0 
Tiger, 333 

Mollusca, a Monograph of the British Nudibranrhiatt, with 
Figures of the Species, Sir Charles Cliot, KCMG ,*133 
Monaco, the Oceanographical Museum at, J Y Buchanan, 
F R S , 7 

Montangerand (M ), the Tot'll Fchpse of the Moon on 
November 16, 180 

Montgomery (A ), Progress and Prospects of Mining in 
Western Australia, 347 

Moon Rotation of the, , the Total Eclipse of the Moon, 
November 16, F A Martin, 118 Mudnme dc Kobeck 
118, MM Luizet, Guillaume, and Merlin 180 M 
Montangerand, 180, M Lebeuf, 1S0, M Jonckheere, 
180, Dr Max Wolf, 319 Father Fenvi, 319, the Secular 
Acceleration of the MoonV* Mean Motion, Dr Robert 
Bryant, 119, a New Map of thi Moon, Mr Goodacre,3iQ 
Moore (J H ), Niw Spectroscopic Binaries, 323 
Moore (T V ) Influence of Tempernture and the Electric 
Current on the Sensibility of the Skin, 316 
Moore (Prof Willis I ) Descriptive Meteorology 68 
Morbology Research Defence Society, Stephen Paget, 6, 
Rats and Plague G F Petrie, 13 Prevention of Plague, 
17, Deaths due to Plague in Suffolk, 17 the Pre\ention 
of Plague, Dr Ncwsholme, Dr G F Petrie, 81, 
Oriental or Bubonic Plague, Prof R T Hewlett, 237 
Outbreak of Plague in Eust Anglia, 277, Plague Infected 
Rats in Suffolk 416, Desirability of the S\stematic 
Destruction of Rats and other Vermin 483 Inwstiga- 
tions of Plague, 476, Panama Cannl Zone Death-rates, 
Col W G Gorgas, 17, a Suggested Research Fund for 
Tropical Disenses, 28, Experimental Study in Tubercu¬ 
losis, M M I^nndowzy and L Loederlcn, 33, Latent 
Mesenteric Tuhrculosis produced Experimentally In the 
Dog, P Chauss^, 98, Production of Primitive Thoracic 
Tuberculosis in Cattle by the Inhalation of Infinitesimal 
Amounts of Rovme Tuberculous Mat* ml, P Chausstfe 
IQ4, Slmullum and Pellagra, R Shelford 41 Dr C 
Gordon Hewitt, i6q , Further Results of the Experimental 
Treatment of Trypanosomiasis, H G Plimmor, W B 
Fry, and H S Ranken, 64, Note on rhi Examination of 
the Central Nervous System in a Cuse of Cured Human 
Trypanosomiasis Dr F W Mott, 65, I ifc-historv of 
Trypanosoma gatnbtensc and Trypanosoma rhodtvtcnsr 
ns Seen in Rats and Guinea Pigs, Dr H B Famhnm 
260, Experiments on the Treatment of Animals Infected 
with Trypanosomes by Means of Atoxvl Vaccines, Cold, 
X-rays, and Leucocytic Lxtract, Major R Ross and J G 
Thomson, 360, Enumeratlve Studies on Trypatwsoma 
gambiense and Trypanosoma rhodesiensc In Rats Guinea 
Pigs, and Rabbits, Dr H B Fnntham and J G 
Thomson, 260, Resistance of Goats and Sheep to 
Trypanosomiasis, A Lavernn, 395, Autoagglutmation of 
Red Blood Cells in Trypanosomiasis, Dr W Yorke, 
427 Peculiar Morphology of a Trypnnosome from a 
Case of Sleeping Sickness and the Possibility of its being 
a new Species (Trypanosoma rhodestonsc ), Dr J W W 
Stephens and Dr H B Fantham, 64 , Sleeping Sickness 
ana Tsetse-flies, 147, Case of Sleeping Sickness Studied 
by Precise Fnumeratlve Methods, \(pjor Ronald Ross 
and D Thomson, 260, Conference on Sleeping Sicki^ss, 
414, Experiments to Ascertain If Antelope may Act ms a 
Reservoir of the Virus of Sleeping Sickness (Trypano- 


XXX 


Index 


[ JtiWvrr, 
Mmrtk a^ipii 


soma gamb tense ), Colonel Sir David Bruce and Captains 
A, E Hamilton and H R Bateman, 438, Experiments 
to Ascertain if the Domestic Fowl of Uganda may Act as 
a Reservoir of the Virus of Sleeping Sickness (Trypono- 
soma gambtense), Colonel Sir David Bruce and Captains 
\ E Hamerton and H R Bateman, 438 Commission 
to Infest I gate Sleeping Sickness in Rhodesia, 448, Black¬ 
head in Turkrvs Dr» Cole and Hadley, 84-6, Influence 
•of Bacterial Endotoxins on Phagocytosis, L S Dudgeon, 
P N Panton, nnd H A F Wilson, 137, Enteric Fever 
Carriers, Dr J C G Ledinghim, 144, Cancer, Sir 
\rthur Peirc* Gould it the Rowil College of Surgeons, 
M4, Possible Cause of Pneumo-enteritis in the Red 
uHHwe (Lagobus icoUcus)^ Dr H B Fanthom and Dr 
H Hammond Smith 226, the Broad Stone of Empire, 
Problems of Crown Colony Administration, with Records 
of Personal T xpen* nee, Sir Charles Bruce, G C M G , 
jag, Anti-malunal Measures in India, Col V* G King, 
340 Some Enumtrative Studies on Malarial Fever, 
Major Ronald Ross and D Thomson, aho Hwmoglobin 
Metabolism in Malarial Fev^r, G C F Simpson, 260, 
life Prevention of Malaria, Major Ronald Rasa, C B , 
• FRS, 363, Drainage and Malaria, Dr Chas A 
Bentley, 471 Dr Malcolm Watson, 471 , Salmon-disease 
on the Continent, Messrs De Drop 111 de Bouville and 
Merci<r 410, Metabolism In Diabetes Mellitus, F G 
Benedict and E P Joslm, Prof J S Mitdonald, 44^ , 
Complement Deviation In Mouse Carcinoma, Dr J O 
Wakebn Barrutt 406, Relation of the Mono-molecular 
Reaction of Life Processes to Immunity, Dr John 
Brotlhilee 407 , the Form of Sporotrtchum In 

Human I esions, E Pino\, 408, Flies as Carriers cf 
Infection, Dr G S Graham-Smith, 434 Dr S 
Monckton Cop* man F R S , 434 New Fungus Patho 
genic to Man, I nuis Matruchot, 432 an Account of 
Pott’s Disease of the Spine in an Egyptian Mummy 
belonging to the lime of the Twent)-first Dwiastv ibout 
1000 b t , Prof G Elliot Smith and Dr M Armand 
Ruffer, 440, Clndosponan Mycosis in Man, Frrnnnd 
Gu^guen, 5 66 

Moreau (L ) Lead Arsenate in Viticulture, a6a 
Moreux (AhW T ), Introduction to the Meteorology of the 
Future the Sun and thr Prediction of ihe Wcathrr, 170 
Morlev (Prof Arthur), Critical Speeds for Torsional and 
Longitudinal \ ibrntions, 217 

Morkv (Lord of Bhckburn), Science and Literature, 
Address at Fnglish Association, 446 
Morohologv the Convolutions of the Brain Prof G 
Elliot Smith, o? Morphological Method and the Ancestry 
of Vertebrates Prof J Grnhnm Kerr, FRS 203 
Morris (Sir Daniel, K C M G ), the Imperial Deportment 
of Agriculture in the West Indies, Paper at Roval 
Colonial Institute 418 
Morse (Dr M ), Summation of Stimuli, 37 
Mortality Infnnt and Child, Dr Arthur Newsholme, <46 
Morton (Prof W B), Cusped Waves of Light and the 
Theory of the Rainbow 160 
Moachkoff (Mile A N ), Purification of Starch, 98 
Mosquitoes, a Monograph of the Culicidrc or Fred \ 
Theobald 330 

Mossman (R C ), Present Position of Antarctic Meteoro¬ 
logy, 118 

Mosso (Prof Angelo) Death of, 146, Obituary Notice of, 
*74 

Mother and Child L M Marriott, 134 
Mott (Dr F W FRS) Vote on the Examination of the 
Central Nervous System in a Case of Cured Human 
Trypanosomiasis, fi4 thr Brain nnd the Voice In Soeech 
and Song, roq the Fothergtllian Gold Medal of the 
MedlcaV Sock tv Awnrded to, 447 
Moulin (Marcel), the Blue Colour of the Sky and the Con¬ 
stant of Avogndro, 139 

Moure (Prof E J ) the Abuse of the Singing and Speaking 
Voice, Causes, Effects, and Treatment, too 
*Moureu (Charles) Propiolic Compounds, rfir 
Moureux (Th ), Photograph of “ Spectre of the Brocken,” 
4*7 

Moufoi) (H) Absolute Measurement of th# Magnetic 
Double Refraction of Nitrobenzene, tag 
McAsev (L), Brongnlart'a Genus PalreoxyrN, 387 
Muir (Dr T, C M G , FRS), the State's Duty to 


Science, >13, Science and the State, Address at South 
African Association for the Advancement of Science, aat 
Mules, are, Fnrtlle? Prof J C Ewart, FRS, 10b 
Mtiller (W Max), Egyptological Researches, 165 
Mtinch (Dr W ), the Radial Velocity of Sirius, 151, Nova 
Lacertre, 443 

Mdntz (A ), Struggle for Water between the Soil and the 
Seed, 97 

MUntz (A ), the Nitrates in the Atmosphere of The Antarctic 
Regions, 463 # 

Murphv (Paul A ), Bacterial Disease of the Potato Plant lit 
Ireland and the Organism Causing it, 396 
Murray (J ), Study of the Seepage and Evaporation Loss 
from the Ibrahimia Canal, 317 " 

Murray (Jas ), Some African Rotifers—Bdelloida of Tropical 
Africn, 361 

Murray (Miss M A ), the Tomb of Two Brothers, 33a 
Museums the Oceanographical Museum it Monaco, J Y 
Buchanan FRS, 7 , Guide to the British Vertebrates 
Fxhibjtrd in the Department of Zoology, British Museum 
(Natural History), 334 , n Descriptive Catalogue of the 
Marine Reptiles of the Oxford Clay, based on the Leeds 
Collection in the British Museum (Natural History), 
London, Dr C W Andrews, FRS, 264, a Guide to 
the Fossil Reptiles, Amphibians and Fishes in the De¬ 
partment of Geology and Pilneontology m the British 
Museum (Natural History), 264 Guide to the Crustncea 
Arachmdn, Onvchophora and Mvriopoda Exhibited In the 
Department of Zoologv, Bnt sh Museum (Natural 
History), 404 Catalogue of the l<epidoptera Phakrnsc In 
the British Museum, 430 

Mvcology Fungal Diaense of the Blue Pine, Pimu excelsa 
48 Epidemic Outbreak of Eulvpella prunastn E S 
Salmon, 184 Life-history of the Apple “ Scab ” Fungus 
(Yenturta waeguahs) t E S Silmon, 184, a Species of 
Leptothynum, E S Salmon 184, " Koleroga," a Palm 
Disease, Dr L C Coleman, air, Influence of Iron on 
the Formation of the Spores of Aspergtlltu mger, G 
Linossler, 327 Infection of Potato Plants with the 
Blight fungus ( Phvfophthora wfestarts) bv Means of 
Mycelium derived Direct from the Planted Tubers, Dr 
G H Pethvbndge, 327, Cjtologlral Investigation of 
Corn Rust, Dr F Znch 344 Influence of Manganese 
on the DivMopment of /DprrgittMj nigsr, Gabriel Ber¬ 
trand nnd M Invillier 4*14 

Mvers (Dr C S ), Collection of Masses of Psychological 
Data bv Untrained Ob<w*rvcrs, 00 
Nad son (Prof G A ), Effect of Coloured I Ight on the 
Development of Pure Cultures of the Green Alga, 
SUehoeoceu* bactllarts 420 
Narramore (W ), Preliminary Physiology, 103 
Nasmith (Dr ), Method for Destroying Typhoid and Dysen¬ 
tery Barilli in Water, 244 

Nnturnl History Pwdre Ser, Edward E Free, 6, Present 
Condition of American Bison nnd Seal Herds, is , Varia¬ 
tion in the Oyster-boring Whelk, Dr H E Walter, ao, 
Flowering Plnnta nnd Ferns Growing In Fnrrlngdon 
Street, J C Shenstone, 20, the Subantarctlc Islands of 
New Zealand, Prof Arthur Deruly, FRS, 43 , African 
Game Trails Theodore Roosevelt, Sir H H Johnston, 
GCMG, KCB, 77, Llnnean Society, 96, 160, 226, 
394, 40^. First Annual Report of the Commission of 
Conservation, Canada, A E Crawley, no, MIttellungen 
dee Provinzialkonutces ftlr Naturdenkmalpflege, A E 
Crawley, no, Nnturdcnkmalpflege und Aquanenkunde, 
R Hermann and W Wolterstorff, A R Crawley, no, 
Naturdenkmnlpflege, Prof GQnch, A R Crawley, no; 
Uber Zell u Methode der Naturdenkmalpflege, Prof Dr 
B Schaefor-Cassel, A E Crawlev, 110, Uber dsn Tler- 
leben in dem von der Staotsforitverwaltung geschOtsten 
Zwergblrken-Moor m Ncuhnum, Dr Th Kuhlwtr, A E 
Crawlev, 1 ro, Neues au^ der Naturdenkmalpflege, Dr 
W Giinthcr, A E Crawlev, no Whale-fishery at 
Inlshkea and Elv Point, Dr Scharff, 116 .Distribution 
and Migration of North American Shore-biros, W W 
Cooke 116 Presence of Snnderltngs off the Shores of 
Dublin Bay throughout July, A Williams, 1163 Bird- 
marking in the United States, L J, Cole, 147, Are Bees 
Capable of Distinguishing different Colours? J H. Lovell, 
*147, Position of Birds' Nests in Hedgw, Lt -Col J H 
Tull Walsh, ar»7, New" South Wales Llnnean Society, n8, 



tfntnre 
MimrtJk f3t igii 


Index 


XXXI 


3 6a Teachers' Notes on Nature *tud\ Plants and 

Animals 23$, Strav Leaves on Inn el Sport Arm ml* 
and Kindred Subjects J C Walter -1 Prot'ction 
from “White Ants" and Other Pe*.ts Will A Di\on 
370 I ur-*e iU of the Pribilowi Dr b A f ucas 278 
Animals in Glen (tarry Forest Symington Grieve 279 
lint of the Land and Ircshwater Molluscs of Irel md 
A W Stelfov and Robert Welch apt 1 Synopsis of the 
False Soormons of Britain and Ireland M Wallis Kew 
206 Wooacraft for Scouts and Others O Jones and 
M Woodward 30? Philips Nature f ilcnd ir 1011 3(4 
the Conduct and Song of Birds 1 C C onst ble 308 
Expedition to the Southern District of the Bahr el fihizel 
for the Pun*cs of Securing th H id ind Skin of 
Eland F C Selous 414, the birds of Our Cclonies 
and their Protection James Buckland t the Roval 
Colonial Institute ii 3 Aigrettes and Bird Skins Hamel 
Smith 116 hiagments of the Egg of an Ostrich 
obtained in a Nalla on the Rain Ri\er F Bid well 316 
Scottuh N Rural History I A Har\ie Brown 336 
Camactnta otfillo R J lillyard 362 Dor Naturfrtui d 
am Strandi dtr Adria und dcs Mitt lin rgebietcs Prrf 
Carl I ( ort 369 the Amis* and \frihods if Nature 
study Dr John R nme 369 I ife work of th lire 
Samuel Altxindtr St wart 41., Batt rsea I rk 1 
Centrt for Nature Study W Johnson 435 How to Know 
the Irtfi ff Irving 435 Ron nknnkh iten und Rosen 
femde Dr K I aubert and Dr M S hwaitz 43^ 
Organic Response Dr D 1 Vf icdnugal 430 i Bock 
of Nimble B is|s D Fnglish 47S R p irted Discov rv 
in the Congo of a New Mammal Dr L frouess irf 481 
I mng Okipus Sir Harry John&ton 483 in F rbdd 1 
Seas H J Snow 408 Prof John Mdn F R S ^10 
Prof D Arcv W 1 hompson 510 Habits of the Commoi 
American Mole I L Wnid and J \ West $2 
Practicability ami Possibilities of Breeding Dior and Other 
Big Game in Confinement in the Lmted St itu» D 1 
I anti *549 

N Rural Resources Conservation of in the l n ted States 
Char’es R Van Hi** 54-* 

N itural S 1 etion an \pp irtntly hitherto Unnoticed Anti 
cipahon of the Th cry of H \I \icktrb ;,in 
Nature the Protection cf A F Craw lea 11 
Naval Architects th John I ritz Med I ward d t S 
William II White K < B b R S ^48 
NavigUion Maune Mtcrothentiograms and Influence *f 
IceDergs on th lcupcriturc of the Sea l rof H 1 
Barnes 137 Altitude Tables Computed for Intervals of 
Four Minutes between the Per ill Is of I atitude o° and 
30® nd Parallels of Derlinition id 4 0 design 1 f r 
the Determination of the Pos tion Imp 11 dl Hour Angl 
without logarithmic Computation I B II joi R 
searches on the In^uencc of V I ltj cn th Compass 
Guton Gjillard 

Nebula, the Spectrum of the American I)r Max Wolf 

282 

NebuK l ines in the Spectra of Dr W H Wright 4^4 
Nebula the Photography of Dr \\ 1II1 ini J S I ocky r 
140 

Nebulae Southern Mr Janes ^2 Mr Woods ^2 Mr 
Mitchell, 33 a 

Negro in the New World, the Sir Harrv H Johnson 
bCMb KCB Pro. G Elliot Smith FRS 173 
Negroes of the Congo Free State and Nigina Certain 
Physical Chirtct rs of the I)r Arthui Ktuh at Royal 
Anthropological Institute 221 
NeiUon (Robert M ) Aeroplane Patents 270 
Nelson (E M ) a Micrometric Difficulty q$ Resolution of 
New Detail in a Cosctnoducus asttromphaluj 06 
Neogi (Panchanan), Reactions in Presence of Nickel 130 
Neptune, the Discovery of 87 

Neptune, the Discovery of Lcvertier s letter to Galle 184 
Neugebauer (Prof) Elements # and Numbers of Recently 
Discovered Minor Planets 119 
Neumann (Prof B) Traitd complet d anahie Chumquc 
apphqude JUx essaii Industnels, 433 
New Guinea, Explorations in Dr H A Lorcntf at Royal 
Geographical Society 490 
New South Wales I mnean Society aM, 362 
New South Wales Royal Society 129 
New Zealand the Maoris of, James Cowan 109 


New Zealand the Subantarctic Islands of, Prof Arthur 
Dendv FRS 43 
New Zealand Survo the iS 3 

Newall (Prof H b F K S ) the Spectroscope and its 
Work 300 

Newsholmc (Dr Arthur) the Prevention of Plague 81 v 
Infant and Child Mortality 556 Supplement to the 
rhirtv ninth Arnual Repot t of the Local Government 
Board S56 

New fit ad (R) Morphological Characters of the Genus 
Gloxbina 279 

Nicholas (Askin) Curious Explanation of Glacial Periods 
of Geology 417 

Nirholle (E T ) Explore ion of a Paleolithic Cave dweltfj^ 
known as 1 Colt at St Br tide Jersev 344 
Nicholls (Prof A G b K S) the Pi maples of Path 
ologv 4 

NicoUi (Prof Gtorg) Das Ekktrokardigrimm dcs gesun 
den und kranktn Menschen 265 
Nicol udot (Paul) the Nitrous Eaters of CelIulot»e 34 
Nirrenstein (M ) Tr nsform ition of Prot ids into hats 427 
NijUnd (Piof) Halkv s Comet 3^0 Nova Lacertse 323 
Nimbi Beasts a Book of D English 478 * 

Nitrogen the Afterglow of FI ctric Discharge in Hot* 
R J Strult ! R S 439 

Nob 1 Prizes award d to Paul Heyer, Profs Van der 
Waals Wallick and Ross 1 213 
NorHmmn (Ch res) Me ns of Determining \\ Colour 
I holnmetry the P irallaxcs of a C rtam Cl ss of Stars 
J 7 I ffective Diameters of the Star** 39s 
Norris (1 tdwirl) the Turkestan Luthquikr cf January 
1 4 17 * 

Norwich and the Bro ids W Jerrold 20a 
\ »\ Are >8 1910 Dr Ristenpart 218 
Navalacertoe Mr Hmks 348 Mr Espin ,,48 384 Prof 
M \ W »lf }«4 41^ 523 -,<» Prof Picketing 384 5*3, 
Mr Bellamv 384 Dr Graff 417 Prof Bim rd 453 
Prof Millos vich 4^3 Dr Munch 453 Prof Hertr 
sprung 4s? T lix de R01 |s H rr Mewe^ 4,3 P 
Idi ic 486 42? Prof NijUnd Dr Kuhl 523 

I M Rwes ,2) 

Novi Sigitlim No 2 the Sp drum of I eon Campbell 
22 Piof Millc ih 22 Magnitude of Dr Ristenpart 

Novi S igitt ini No \ H \ 33 f Miss Cannon 248 SS'* 
N vember Met ors Jchn R H nrv 40 
Nubia the Auh colo^ c il Survey of Report on the Human 
R muns Dr 4 ! G Llliot Smith FRS and 1 Wood 
Jones 310 

Nudibr nchute Mollusc a Mono(.riphof the Brush with 
Figur s of th Spec s Sir Chart $ T hot K C M G 133 
Nunn (Dr T P) Methods of Alg bn Inching 8) 

O Bncn (J imes) Or bids 470 

O Don hue (I \) Fit Id and Collicrv Surveying 40-) 
OMerri (Majrr) Submarine Cibles for I ong-dintoncr 
I cl phone Cir mts 383 

Observ t n s Ol sen ton on Mount A suv us sn Annnles 
de I Observ itoire National d Athene Demetrius Fgimtu 
^6 Public tions cf ih Alleghcnv Ol s rvatorv Prof 
Schlexinger a 18 Dr Schlesinger an 1 D Alter a 18 
Dr R H B iker 218 the It ilian Obs rvatones 282 
the New Hamburg Observatory 309 Scientific Memoirs 
of the Korean MeUorological Ohservaton 341 th Sol r 
Phvsics Observnton 37^ the United States Nival Ob 
senaton 418 the Observatory at Messina Prof J 
Milne FRS qis Report-* of Meteorological Observa 
tone* 425 Madrid Observatory 1902 ■, Royal 

Ma^netical and Meteorological Observatory Batavia 
1907 *)2s Odessa Obwervatorv 1908 Prof B V Stanke 
vitsch 3 a«, Mysore Rauifall Registration (1909) 
Oceanography the Oceanographical Muwum at Monaco 
I Y Buchanan FRS 7 Inauguration of the Occano 
graphical Institute in Pans 379 413 the Ocexno 

graphical Institute at Pans, Dr William S Bruce 513 
Og ih vie Gordon (Mrs J TfMsnc Misses above ih Groden 
tal 380 

Ogih ic Grant (W R) Irish Coaltit ,*,7 
Ohnefalsch Richter (Dr Max) the Income Altar of Aphro¬ 
dite at Paphos 323 

Okoda (T ) the Rainv Season in Japan 347 




XXX11 


Index 


MmrcM 13 , igu 


Okapi, a Monogr iph of the, Sir b Ray Lankester, KCB, 
FRS, and Dr W G R Ido wood, Sir H H Johnston, 
G C M G , KCB, 209 

Okapi, Sir Ray Lankester's Book on the, Sir E Ray 
Lankester, KCB, FRS, 305, Sir II H Johnston, 
G C M G , K L B , 306 

Olivir (Prof F W ), the Pollen Chambers of Various Fossil 
Seeds sq 

Olsson-Setfcr (Miss H ), Character of the Tuantepec 
Isthmus, its People and Resources, 549 
Oort (Dr b D van), Anurobhaus Monorthonyx, 41b 
Ophthalmology Experimental and Chemical Ocular Action 
of Bitumen Dust and Vapour, 11 Itul and C Fleig, 05, 
the Prescribing of Spectack-s, A S Percival, 467 
Optics Fducntion in Technical Optic?., 56, n Micrometric 
Difficulty, F M Nelson, 95, Ahrens’ liquid Prism, 
C D Ahrens, 124, Optical Dispersion, Dr T H Have¬ 
lock 19a , Colour-blindness md the Trichromatic Theory 
of Colcur-vision, Sir W de W Abney, 259, on the Sensi¬ 
bility of thp Eve to Variations of Wave-length in the 
Yellow Region of the Spectrum, Lord Rayleigh, O M , 
FRS, at Rov'd Society, 421, Delicacy Interference 
Measurements and the Means of Increasing Them, A 
Cotton, 429, Magnetic Modifications of the Absorption 
and Phosphorescence Bands 0/ Rubies and on 1 Funda¬ 
mental Question of Magneto-opttcs, Jean Becquerel, 463 , 
New Convertible Balopticon Lantern, 485 , the Principles 
and Methods of Geometrical Optics, especially as Applied 
to the Theory of Optical Instruments, Prof J P C 
Southall, 400 I icht und Fnrbc, Robert On gel 539 
Orbits of Several Spectroscopic Binaries, the, K II Baker, 
384 F C Jordan, 385 
Orchids, James O'Brien, jfo 
Organic Analvsi* Mho's Commercial, 37 
Oriental or Bubonic Plague, Prof R 't Hewlett, 237 
Origin of Dun Horse*, Prof J C Ewart, FRS, 40, 
Prof James Wilson, 106 

Origin of Incense, Sir W I Thi«telton-Dycr, K C M G , 
FRS, 507 

Origin of Man, the, Charh s F Benham, 336, Dr Ctul 
H Desch, 40ft 

Orion Nebula Variable Stars in the, 87 
Orlich (Dr b), Suggestion to Ualana Residual Induct¬ 
ance and Capacity 282 

Ormerod (H A), Group of Prehistoric Sites Excivated in 
South-west Asia Minor, 23 

Ornithology a Monograph of the Petrels (Order Tur- 
binarcs), F Du Lane Godman, F R S , 38 , Ornithological 
Notes from n South I ondon Suburb, 1874-1909, a Sum¬ 
mary of Tlurtv-five Years’ Observations, with Some Facts 
and Fancies concerning Migration, F D Power, Sir T 
Digby Pigott, CB, 44, the Tooth-billed Bower-bird 
(Semopceetes denttrostns ), S W Jackson, 84, I ife of 
William MacGilhvray, M A , LL D , V R S E , Ornith¬ 
ologist, Professor of Natural History, Marlschal College 
and Univerritv Aberdeen, Will mm MacGiUIvrav 107, tne 
Flight of Birds against the Wind, Dr W Ainsllc Hollis, 
107, the F'light of Birds, I uclen Fournier, A Mallock, 
FRS, 445 , the Sailing-flight of Birds, Canon R Abbay, 
4751 F W lleadlev, 311 A Mallock, FRS, 511 , 
Edward D Hearn, 311, Die Vogelvvarte Rossitten der 
Deutschen Ormthologischen Gesrllschaft und das Kenn- 
xeichnen der Ytigel, Dr J Thienemann, 207, Aigrettes 
and Bird Skins the Truth about their Collection and 
Export, Harold Hamel Smith, 207, Death of Capt G E 
Shelley, 21s, Birds of Lord Howe and Norfolk Islands, 
T Iredate, 228, Birds of Lord Howe and Norfolk 
Islands, with the Description of n New Species of Petrel, 
A F Basset Hull, aa8, the Late Mr Boyd Alexander's 
Collection qf Birds presented to the British Museum, 316, 
Nature mi the Colouring of the Kingfisher, F J Stubbs, 

? i6, the Book of Migratory Birds, met with on Holy 
sland and the Northumbrian Coast, to which Is Added 
Descriptive Accounts of Wild Fowling on the Mud Flnti, 
with Notes on the General Natural History of this 
District, W Holliday, 339, the Birds of Dumfriesshire— 
a Contribution to the Fauna of the Solwav Area, Hugh 
S Gladstone, 378, the Irish Jnv, Messrs Witherby and 
Hartert, 181, Protection of Useful Birds In Hungary and 
Great Britain, W H Shrubsol*, 381, the British Bird- 
oook, 407, Anurophasis monorthonyx , Dr E D Van 


Oort, 416, Unlpitung zur Beobachrung der Vogelwelt, 
Dr Carl Ziinmer, 50a , the Home-life of the Spoonbill, 
the Stork, and Some Herons, B Beet ham, 544, Austra¬ 
lian Birds, J A Leach, 357, Fggs of Certain South 
African Birds, Messrs Buckmll and Grtinvold, 557, Irish 
Coaltit, W R OgiMt-Grant, 557, White-breasted British 
Cormorants, 457, Significant of White Markings in 
Passerine Birds, H C Tracy, 557 
Osborn (Prof H F"), n “ Mummy" of tly Iguanodont 
Dinosaur from tho Kansas Cretaceous, 520 
Osier (Prof W ), Man's Redemption of Man, 404 
Ostwald (W ), Die W issenw haft lichen Grundlagen der 
nnalvtischen Chemie, 201 , International I nnguoge and 
Science, 269, Db Fordtrung des Tnges, 298 
Oswald (Dr F) th> Siddm Origin of New ’fypes, 520 
Outes (Mr), the 7 terras coctdas of the Pampas Beds of 
Argentina, 178 

Overbeck (O ), Obscure Phenomenon of Alcoholic Fermen¬ 
tation, 380 * 

Oxford, Herbert Spencer 1 1 tlun at, Evolution, Darwinian 
and Spence ri in, Prof Meldnl t IRS, 220 
Oysters, Storage of, in Filtered W ater, M Fabrc-Domergue, 
34 

Park-Berevford (D R), tin. \\ oodlite of Ireland, their 
Distribution and ( InHsiflt uion 
Paddock (Mr ), New Spectrorcopic Binaries, 523 
Paget (Stephen), Research Dili me Society, b 
Painting the Materials of the Painter's Craft, In Europe 
and Egypt from Earliest Times to the end of the Seven¬ 
teenth Century, with Some Account of their Preparation 
and Use, Dr A P Laurie, 433 
Palasobotanv Lower Cretaceous Angiosperms, Dr M C 
Stopei, 139, Jurassic Plants from the Marske Quarrv, 
Rev G L Lane, 159, a Seed-be tnng Irish Ptendosperm, 
Prof T Johnson, 1O1 , Arctic PI ints from the Valiev 
Gravels of the River Lea, S llnzzledlne Warren, 206, 
Comparison of Jurassic Floras, Prof A C Seward, 
FRS, 258, the leaves of Calamites, H Hamshaw 
Thomas, 496, the Jurassic Flora of Sutherland, Prof 
A C Seward, 497 

PiFeohthic Shaft-strnighteners, Prof W J Sollas, FRS, 
37 i 

PaUontology Fossilised Birds’ Feathers from the Tertiary 
Ironstone of Redruth, \ ictorin, F Chapman, 20, Die 
khmatischen Verhaltnisse der gcologischen Vorrelt vom 
PrsBcamhrium an bis zur Jetztn.it und Ihr Flnfluss auf 
die Entwirkclung der Haupttvpt.11 des Tier- und Pflanzen- 
reiches, Dr Emil Curthaus, Ivor Thomas, 36, Sjstematic 
Position and Feeding-habits of the African Jurassic Genus 
Iritylodon, and its Northern Allies Plagtaulax and 
Ptilodus, Dr R Broom, 48, Geological Age of the Pithe¬ 
canthropus of the Pluvial Period 111 Java, Julius Schuster, 
65 , the Armour of Stegosaurus, F A Lucas, 73 , R L , 
73, the Foranunifira of the Shore-sands of Selsev Bill, 
Sussex, E Heron-Alien and A Eartand, 86, Die Kekon- 
struktion des Diplodocus, O Abel, no, Descriptions of 
the Tertian Polyzoa of Victono, C M Maplestone, 160, 
Trllobite 1 luna of Upper Cambrian Age (Olenus Series) 
in North-east Gippslund, ViUqm, F Chapman 160, 
Birthplaci of Man in the Light of Pnlteontologlcal Record, 
Prof S W Wilhston, 247 , a Descriptive Catalogue of the 
Marine R< ptlles of the Oxford Clay, based on the Leeds 
Collection in the British Museum {Natural History), 
London, Dr C W Andrews, FRS, 264, a Guide to 
the Fossil Reptiles, Amphibians, and Fishes in the Depart¬ 
ment of Geology ond Paleontology in the British Museum 
(Natural History), 264, Bones from the Alabama Eocene, 
the Pelvis of a Zeugtodon, Dr Lucas, 278, Fucolds, Otto 
M Reis, 284, Anthrocoiiida of the Upper Carboniferous 
Beds of MilhriRih-Ostrnu, Dr A Schmidt, 284, New 
Genus and Species of Dibranchiate Cephalopod, BtUmno- 
camux bowerl, from the-Lower Chalk (Tottenhoe Stone) 
of Lincolnshire, G C Crick, 28; Fossil Fishes, Baxhford 
Dean, 285, Distribution of the Delnosaurla in Time and 
through Geographical Areas, R S Lull, *285, Miocene 
Mammalia of Loeben, A Zdarsky, 285, Rivestimation of a 
Pre-gUHal or Interglacial Bone-deposit near Kronstadt, 
Franz Touin, 284; Expedition to Java In Search of the 
Predecessors of the Human Race, Dr Elbert, 28c, Stone 
Implements found near Mar del Plata, Dr Florentlno 



Index 


xxxm 


Ameghlno, 285, Ph>logen> of the Felida 1 , Dr W D 
Matthew, 387, Dnphamodon, R O Peterson, 288, Pose 
of the Sauropod Dinosaurs, Dr Matthew, 388, Croco- 
dllean Skull from the Cerntops Beds of Wyoming, C W 
Oil more, 288, Skull of the Saw-billed Bird (Odontopteryx 
tohapica), B Spalski, 288, Some British Mesozoic Croco¬ 
diles, D M 5 W'atson, 301, 429, Dtr Stand unserer 
kenntnisse vom fossilen Menschen, Prof W Branca, 
Prof G EMot Smith, 402 , an Institute of Human Pale¬ 
ontology, 412, (he Ancient Fossil Archceocynthus in 
Antarctic^, 41^, Collection of Insect Remain* from th< 
South Wales Coalfield, Herbert Holion, 462, \ “Mummy" 
of the Iguanodont Dinosaur from the k insns Cretaceous, 
Prof H^F Osborn, 520 

Palazzo (Prof L ), Misure magnetirho fatte in Snrdegm nel 
189a, 50 

Pullis (Miss M ), Snlim. Wnter of Norfolk Bro ids, 318 
Palmer (Dr A ^fmthe), I uik of the Horse-shoe, 19 
Palmer (F), Scheme for the Impro\cmcnt of the Port of 
London, 464 

Pam phi! (Georges), Issue, a New Rock in Dumti , 26 2 
Panama Lanai in 1910, the, Dr \ aughan Cornish it Royal 
Society of Arts, azo 

Panton (P N ), Influence of Bacten d Endotoxins on Phago¬ 
cytosis, 127 

Parasitology Oourrencc of P< nt istomes m Australian 
Cottle f Hirv*v Johnston and Dr J Burton Clehnd, 
130, Parasites of the Olive-fly in lunn, Paul Mnrchal, 
4^4 

Pans Acad< m\ of Sen rices, 33, 63, 97, 129, 161, 193, 227, 
*6i, 3 3 7 * 4 * 9 . 4<tf. 497 , iH. 5 ^ 4 , Prize Awirds 

of the, 320, Prize Subjects Proposed by th< , for 1912, 349 
Pans, Ihc Oit mographlcnl Institut* at, Dr William S 
Bruce, si3 

Park (Prof T ), Aren \ffecied bv the lariwen Frupnqn in 
New Zealand In 1886, 483 

Parker (Prof T J , F R S ), a Text-book of Zoology, 333 
Parkes (L C ), Hygiene and Public Health, 307 
Parkyn (E A), Darwin and the Transmission of Acquired 
Characters, 474 

Parry (John), on H)drogen In Iron, fi 
Pas son (Dr Max), Klome* Handu orltrburh der AgrikuJ 
lurchemie, 1O4 

Pathology the Principles of P Uhology Prof J G Ad imi 
FRS, and Prof A G NicholU, FRS, 4 , Death of 
Dr D J B Gernez, 18 Death of Dr Charles Archibald 
Herter, 244, Practical Pathology, Prof G Sims Wood- 
head, 434 

Patten (Prof C J ), n Rare Form of Divided Parietal in the 
Cranium of a Chimpanzee, 24 
Pavia (C A), Lorxae of a Common Calcutta Mosquito, 
known as Toxorhynchites immisericors, 122 
Payne (Dr J F ), Deith of, 11? 

Pearson (Prof II W r ), Desirability and Advantages of a 
South African National Botanic Garden, 451 
Pearson (Karl, FRS), n Second Study of the Influence 
of Parental Alcoholism on the Physique and Ability of the 
Offspring, 479, a Preliminary Study of Extreme Alcohol¬ 
ism In Adults, 479 

Pedashenko (D), OstraAxto Collected In Issykkul by, 279 
Peet (Mr), Megalithic Monuments and Prehistoric Culture 
in the Western Mediterranean, 445 
Pellagra, Simulium and, R Shelford, 41, Dr C Gordon 
Hewitt, 169 _ _ 

Peltier and Thomson Effects, Demonstration of, 5 G 
Starling, 51a , _ 

Penhallow (Prof DP), Death and Obitu iry Notice of, 16 
Pennington (C B ), Recent Fireballs, 150 
Penrose's Pictorial Anngal, aoi 
Perdval (A S ), the Prescribing of Spectacles, 467 
Perot (A ), Spectroscopic Measurement of the Rotation of 
Stars Possessing on Atmosphere, with Special Reference 
to the Sun, 139, Luminescence of the Mercury Arc m 


vucuo a 18 

Pernne (Charles D ), Determination of the Solar Parallax, 


a8 7 . 

Perseids, the Orbit 


of the, Henry Dlerckx, a 18 


Peterson (R O ), Dnphrenodon, 388 , . , _ 4 

Pethybrldge (Dr G H ), Bacterial Disease of the Potato 
Plant In Ireland, and the Organism Causing it 296, 
Infection of Potato Plants with the Blight Fungus 


(Phyiophthora mfestans) by Means of Mycelium Derived 
Direct from the Planted 1 ubers, 327 
Petrels, a Monograph of the, (Order Turbina res), F Du 
Lane God man, F R S , 38 t 

Prtrle (Dr G F), Rats and Plague, 15, the Prevention 
of Plague, Dr Newsholme, 81 
Petrie (Prof W M Flinders, FRS), Work Carried on 
by the British School in Egypt it Mejdum and Memphis, 
23, Eur!v Burial Customs in Egvpt, 31 
Petrology Les Rorhes et leurs Elements mmlralogiques, 
Ed Jannettaz, 166, Tables for C ihuliumn of Rock- 
analyses, Alfred Harktr, FRS, 340 
Pfaundler (L ), International Langu igi and Science 269 
Pflanzcnrclch, Dns, Pnpaveraceie-lhpf roide<c et P ipaver- 
nceie-PHpaveroidea?, Friedrich Fedde, 302 
Pharmacy Death of Dr Carl S N H illbcrg 47, the 
F2xtrn Pharmacopoeia of MarhndHlc and West mil Dr W 
Harrison Martmd tie and W Wvnn Westcott, 101 , Chroni¬ 
cles of Phtrmuv, A C W r ootton, Prof Henry G 
Greenish, ^98, Suggi^rixl Adoption of Rounded-off 
Atomic Weights, Dr W H Mnrimdalr, 323 
Philip (Prof James), Physical Chemistry, its Bearing on 
Biology and Mcdirinc, 69 • 

Philips’ Nature Cakndar, 1911, 304 • 

Philology British Phict names m their Historical Setting 
Edmund McClure, Ri v John Griffith, 131, International 

I anguage and Science, Profs I Couturnt, O Jcspersen, 
R Lorenz, W Ostwaid and L Pfaundler, a6q 

Philosophy the Presentation of Reality, Dr Helen Wndc- 
houso, 269 Philosophical Fssavs, B Russell, [ RS, 
13 r, WoJffschc Begriffsbeslugmungen, Prof Julius 
Baumann, 367 Wilhelm von Humboldt's ausgewahlte 
philosophisene Sc+inften, 367, Fichte, Schk lermachcr, 
Steffens liber das Wtsen der Umversitat, Fduard 
Spranger, 367 Baruch dc Spinoza, Pthik, Otto Bacnsch, 
367, Fncyklopildie dcr Philosophic, A Dorner 367, 
Pruuedings of the Aristotelian Society, 370, Srhopen- 
hauer-Darwm Pessimismus odcr OptimUmus, Gustav 
Weng, 403 Kant and his Philosophical Revolution Prof 
R M Wenlcy, 404, the Application of Logic, Alfred 
Sidgwick, 436 

Phosphorescence in the Sen, Remarkable Displays of, 
Commander Campbell Hepworth, 364 
Photography Applications of the Kinematograph to 
Bai trnologlcal Photomicrography, iq Curved Photo¬ 
graphic Plates, Prof E C Pickering, 51 , th* Photo¬ 
graphy of Mo\mg Objects and Hand camera Work for 
Advanced Work* rs, A Abrnhnms, 103, Photographic 
Magnitudes of Seventy-one Pleiades Stnrs, Adolf Hmtek 
119 the Photography of NchulT. Dr William J S 
Lockyer, 140 the Photographic Magnitudes of Stars 
Prof F C Pickering, 181 E Hcrtzsprung 181 , the 

II Wellcome " Photographic Exposure Record and Diary 
1911, 201 , Photograms of the Year 1910 234, Application 
of the Gyroscope and of Compressed Air to Taking kinc- 
matogrnphic Views, G do Proszynski, 337, a Primer of 
Photography, Ow< n Wheeler, 332, Easy Method of 
Treating Prlntlng-out Paper (POP) for All Kinds of 
Photography, M J Allen, 361 Penrose's Pictorial 
Annual, 401 the British Journal Photographic Almanac, 
1911, 401 Spectre of the Brocken, Th Mourcux, 417 
Photographic Determinations of Stellar Parallax Prof 
F Schlesinger, 434 , Sir F Galton and Composite Photo¬ 
graphy, I^ndy Wclbv, 474, Photography in Colours, Dr 
Geo I Johnson, <30 

Photomicrography, Colour Contrast in Messrs Wratten 
and Wainwrfght, 319 

Phvairs Coura de Mlcanique Rationelle et Dxperimentrlle 
sp&aalcment Acrlt pour les physiciens et les mg£nieurs 
conformc au programme au Certifimt dc m^canique 
rationelle. Prof H Bouassc 1 , Diffusion of Gaseous 
Tons Edouard Salles, 33, Refrigerating Mixtures, J 
Duclnux, 33, Nobel Prize Awarded to Prof J D van 
der Waals, 46, Measurements of^the Heat Conductivities 
of Fine Powders and the Influence of the Size of the 
Grains and the State of the Gas between them on the 
Conductivity, Prof Smoluchowski, so, the Relations 
between Chemical Constitution and some Physical 
Properties, Prof Samuel Smiles, Dy Arthur Harden, 
FRS, 69, Physical Chemistry its Bearing on 
Biology and Medftme, Prof James Philip, Dr Arthur 


XXXIV 


Index 


Harden FRS (*) the Element! Sir William A G Cohn 4^2 Prof H Poincail 43a, Motion of Oecil 

Iilden IRS Dr Arthur Harden FRS bq the lating W^jcr Mrs Hertha Ayrton 463, Dynamical 

I muling Line of Sedimenration in Wave stirred Areas Reaction of a Liquid Jet U Clsotti 463 an Uncon 

\ R Hunt 7a Lltmtntary Treatise on Physth 7a bcioui Foiecast b\ Joule B A Keen 47* Observation! 

Conduction of Heat through Rarefied Gases F Soddv of the Value of the Gravitational Acceleration on Board 

and \ J Btirv 13 Chemical Physus involved in the the American Magnetic Ship Cameg$e Dr L A Bauer 

Pmipitation of Iiee Cmbon from the Alloys of the 483 Radioactivity as a Kinetic IKeory of a Fourth 

Iron carbon System, W H Hatfield q*j rhvsual stat* of Matter Prof William H Braga. FRS at 

Society )6 160 325 330 Determination of the Iinmon Roval Institution 401 an Improved Fom of Total 

of a Recently Formed Water surface N Bohr os New Reflettometer A Hutchinson 406 Case of FJertrostatic 

Method for Producing High Tension Discharges Prof Separation 1 Crook 49O Action of External Forces on 

Ernest Wilson and W H Wilson qb Behmour of Ptessun. of Saturated V ipouit and the Gases Dissolved 

steel under Combined Static Stnss and Shock 1 in a liquid G l ippmann 497 Fxistence of a Periodic 

Rogers q6 a treatise on Electrical Theory and ihc Fitment in tlu Magneto k at hodic R idi ition Gouy 

1 roblem if the UmverM considered from the Phvsual 407 Cause of in Instrumental Trror in the Measunimnt 

Point f \ lew wilh Mithematical Appendicrb (1 W de uf a Base I in< R Bouitfois 407 the Densitv Co 

run/tlmann qq Introduction to Phjsitd Ch*mistiv efflrieni of 1 \panMon and (hinge of Volume on Fusion 

Prof H C Joms 103 the Cavendish Laboratory 112 of the \lkalin M tals Louis Hi kspill 0407 Mi thinl for 

a History of the Cavindish Laboratory 1871 iqio 193 lVt nnminc the Moleculnr Weghts of Dissolved Sub 

Mohililv of the 1 os t \t Ion in u lames S G I usb> me. s b\ VI isi lenunt r f I on r ng of V ipour Pressure 

128 Mobility of th Positive Ions in Gases at 1 ow \Um W C Men/ s 497 the Vfodut optrandt of tht 

Prrvsuies (1 W ltdd 129 the Blue Coloui of the Sky Prism Dr Georgr (tie n 49“ Demonstration of lMtier 

arfti the Co isi tnt of Avogadro I dmund Bauer and and Ihom^on I Keels S G St rling 312 tin Formation 

•Marrfi M ul n 129 Capillanmeter for the Measur ment of Spheres of liquids Ch tries R Darling 312 Dimon 
of the Suiface lrnsion of \ istous I iquidb F Mirhaud slntiin ff ih Phase Diff rich twien Iht Pnmarv 

laq Fffect of 1 M ignetic Field on the Potential Differ tnd Secondnv (.urreits 1 Irtnsformer bv Means of 

ence Nwcwirv to Cause a Dis harge to Pass Bit wen a S mple \ppiiilus Prof 1 1 iiouton ->jo Behaviour 

I wo FI irt l s n a Rarefied Gas Prof Righi 149 of Bodus Floating in a 1 ree or a forced Vortex Prof 

Abscr|t in if light tv the Earths Atmosphere Dr AH Gibson >>31 M chan ral Stress nnd Magnetisation 

A W Robi rts 149 Observations on th* Double Refrai of Nukel Pr f W Brown 3,1 Mcthol of Observation 

tion Induced by Strain in Caoutchouc Dr Paolo R ssi of the Traj etoiies Folic w d bv the Fitment* of An Air 

140 ( ispe I W tves of I i^ht and th 1 heorv of the Current Deflect d b\ Obstacles of Variable Foims A 

Ramie w Pi of W B Moiton ifio Studi of the I afav 332 Vibiations of i Pianoforte Soundboard 

Porosity of Chambcrlond 1 liters Franc sque (rrenct ( H Berrv 341 I h on of a \ w I 01 m of Dvn imo 

161 Measurements Made on the Dispuson if M l dhc miler for th M isur in nt of th* Q11 intitv of 1 hctiicity 

Bodies in the V idble Spertrum Dr Const 7 \Vr? wski whi h Flows Tlir uf,h the Tnshumcnt B Mr( ollum 

t-q 1R0 Red iti m fiom Heatid Gives Report of British 3^1 Expeuments on Stitam l nt Motion in Curved Pipes 

\ssoci ition ( ommittee 18b Atmospheric Oscillatms Prof J Fustu 3*4 \dF sivitv A Hanriot 3b3 

Horut Iamb i)2 Influence of V isrositv in the Periodic Strut tuie of the M gni to kathode Ray* M 

Stability f the I low of Fluids A Mallo k iqs Gouv 303 

Ih mo I itr Digram from —200° to + ioo° C l nsed Phvftiogr iphv FI m nt in Prcf R D Salisbury 30** 

< n th I \p r ments of Sir James Dewar ml Prof Phvsioiogv Bio 0^1 il Phvsrs Flysic and Metaphvs c 

II lung J D Hamilton Dicks in 193 DvnimirM th d Thomas login 3-> V in it 011s in the Quantilv ind 

foi M usuung \ apiur Pr ssur s with its Appli U n n ( ompos l on of th I i at J111 e during Secretions 

Ben/i ne and Ammonium Chlorid* Profs AI \ Smith broaght ibout bv Sciietin S Likxi 98 Preliminan 

ind \ W C Menziis 193 tht Resistance of R nan Phv^iolo^v W N irran or 1 D th of Prof Angelo 

gular I I in s Struck Obliqu Iv bv the W nd C T ffel Mo m 146 Obitu irv \o c if 1-4 R spir itorv F\ 

iqt the Reversal of the Phr sphoi escenre Bills Jean < hanj, s dte r w irk his b* 1 done Juks Amur 161 

H cqu 1 I i)* the Laws of Friction of Solids on Fach Some ( luses ol St ulitv in ( attle I H A Marshall 

Other Miss C Jikib 317 the Elcctrn Stress at which 161 Caponismg T H \ Marshall and K J J 

Fomsatio 1 Begins in Air Dr A Russell 22^ the Mackenzi 1(1 Pnilitil Physiological Chemistry a 

Phvsicil Society s Exhibition 248 in Airangem nt for Book d signed for l s#» in Course* m Practical Ph)*io 
Keeping th< Cold Junction of a Clinical Record Ther logic il Chemistrv in Schools of Medicine and of Seienr 
moneter at 1 Constant Timperature 24) i Simpl and Philip B Hawl ifi) the Brun and the Voire in 

Strong Firm of V brition Galvanomrtcr based on the Sp ech and Song Prof F W Molt FRS Prof 

Kelvin Galvonon tei H Tinsl v and Co 241 Fxpcri John G McKendritk FRS 191 the Abuse of the Sing 

nunttf Vrrifiratim of the Hvdrodvnami al Throrv of ing and Spe iking \ on t ius s Effects and Ireot 

Ffmpernturc S*i hes F M Wedderbuin and \ M ment Prof I | Vfour ind \ Bowver Prof John G 

Wiliams 261 Lunums ent Tube* cent lining Neon McKcndnck 1 RS 199 the Voice Dr W A AitTten 

fieorgcs Cl mdc 2C2 Some Physical Prop rties of Prof John G MiKmdnrk FRS iqq Handbuch der 

R11U 1 Pi of V S t h wirt* and Philip Kemp 2911 a vergleichenden Ph>siologie 234 Colour-blindness and 

Schocl Cours of Heat R H Scarl tt 303 die the Trichromatic T hcory of Colour Vinon Sir W de W 

prakti^hen Schulerarboiten in der Phvs k Dr W Lnck Abnev 239 Observations on the Body Temperature of 

304 the Clarficiton of Liquids bv the Process of the Domestic Fowl during Ineubation Dr Sutherland 

Tank ng Rowland A Earp 308 I umin sccnre of the Simpson 261 Contribution to the Study of the Phyno 

Merrun Arc in acuo M Perot 318 \pphcati 1 of the logual Action of the Organic Bases 362 A Brlssemoret 

Gvrosrope md of Comnr*sved Air to Taking Kinemato and A Joanin 2 62 das Ekktrokardigramm Hes 

graphic Views G de Prosz>nski 327 M a^urem nt** of gesunden und kranken Menschen Prof Fnwlrlch Krous 

the Mignetu Proprrtus of Iron Steel \ukil ind Cobalt and Prof Georg Nicolai Prof John G McKendrick 

at the Temper iture of T lauid Air R Beatli ind H FRS 265 the Metatalism and I nergy Transform 1 

"Gerrard J47 Photo elasticity Prof E G Cok r 347 nons of Healthv Man during Rest F G Benedict and 

Separation of Oxvgrn bv Cold J Swinburne 360 T M Carpenter Prof J S Macdonald 376 the Cells 

Testing of Metals bv the Study of the Damp ng of of the Cilian Ganglion D» Guido Sala 279 Develop- 

Vibratorv Movements O Boudouard 361 Centimiv of ment of the Trachea in the Chick n tof I ivim 379 

the Birth of Regnnult H t-e Chatelier 383 the T heorv Segmentation of the Qcripital Region of tRe Head in 

of Ionisation of Gases bv Collision Prof John S the Batrachiv Urodela E S Goodrich 4p3 Practical 

Townsend FRS 400 die expenmcntelle Grundlegung Ph>siologicnl Chemistrv Dr R H Aden Plimmer 302 

der Atomietik W Mecklenberg 403 Development of Notes on Phjstologv* Dr Henry Ashby 304, Influence 

the Atomic TFieor^ Dr A \ Mtldrum 429 Res Mance of Temoenture md the Flectnc Current on the Senn- 

to the Movement of Small Non spherical Bodiis in a bilty of the Skin T V Moore 316 Physiological 

Tlfiid Jacques Boselli 439 Principle of Relativity Prof Significance of the Vhnl Color ition of Leucocytal, 


AoH** *1 
1911 J 


Index 


XXXV 


L Brunts and L Spillman, 361, Pharmacological Action 
of Gontotna Kamaui (South African Boxwood), Dr 
W E Dixon, 437, Autoagglutination of Red Blood 
Celia In 1 rypanoaomlasls, Dr W Yorkc, 427, Eliminat¬ 
ing R6U of the Leucocyte*, L Spillman and L Bruntz, 
430, Physiology the Servant of Medicine, being the 
Hitchcock Lectures for 1909, delivered at the University 
of California, Berkeley, Cal , Dr Augustus D Wnller, 
FR 5 , Sit T Clifford Allbutt, F R S , 46s, the Inges¬ 
tion of Bmneral Acids in the Dog, Henn Labr6 and 
L Vlollp, 498, Certain Physical and Physiological Pro¬ 
perties of Stovaine and its Homologues, V H \ rle} 
and W L Symes, 529, Effect of some Locnl Anaesthe¬ 
tics on Nerve, W L Symes and V H \ele\, 529, 
Comparative Measurement of Individuals of both Si 
from Lunatic Asylums with Normal Men and Women, 
A Mane and M MacAulifff 432, De ith of Dr C 
Alexander M icMunn, 548, the Mnemonic Origin and 
Nature of thtf Affective Tendencies, Signor Rignnno, 
449, StudTv of Artificial Pfroxia produced bv Tetruhvdro- 
0-naphthnlmninr Hydrochloride, Adam Black, $6$ the 
Independence of the Peripheral Neurons of rhe Retina, 
Dr Janie Hamilton M’llroy, 565, Description of tli 
Cerebral Cortex of the Guinea-pig, Dr Williaminu Abel 
465, Experiments mode at Mt Blanc in iqio on Gastric 
Serration nt verv High Altitude, Raoul Rivciix 466 
Plant Physiology, Trnnslotilion of Carbohvdntes in 
Plants, S Manghum, 4B4 , n Nu Method lor festlm itin^ 
Gaseous Exchanges of Submerged Plants, F V Block- 
man and A M Smith 430, on Assimilation in Sub¬ 
merged Water-plants and Its Relation to the Comrntrv 
tion of Carbon Dioxide and other Factors, F F 
Blackman and A M Smith, 530 
Pianoforte Sound-board, Vibrations of ^ G H Berry 441 
Picken (Prof D K), the Theory of Elemental Trigono¬ 
metry, 167 

Pickering (Prof F C ), Cuncd Phofognphic Plate'' 41 
the Photographic Magnitudes of Stars, 181 
Picketing (Prof), Cerulli’s Comet (mioc) Identified xxith 
Fave’s Short-period Comet 141 No\ i I nrertT 384, 423 
Pickering (S U) Twelfth Report of the Woburn hxpm 
mental Fruit Farm, 71 

Pj^ron (Henri), On the Origin of Shun ind P insilitm 
in Ants, 351 

Piersnl (Prof W H ), Spawn and Larvx of the Snhm'indrr 
Ambtysto titoi jeffcrsonianum 370 
Pigott (Sir T Digb\, C B ), Ornltbnlogicnl Notes from i 
South London Suburb, 1874-1909 1 Summon of ThrrM- 
fivt Years' Observations, with some Facts and Tinncs 
concerning Migration, F D Power, 44 
Pilgrim (G E), Correlation of the Tertnrv Trcsh water 
Deposit* of India, 543 

Pines of Australia, a Research on the, R T Baker 'ind 

H G Smith, 4^ 

Pinov (F), the Form of Sporotnehum Bcarmanm in 
Human Lesions, 498 
Pinro^ 333 

Pisciculture Encvrlopddle ngricolc, Pisciculture, George*; 

Gulnmix Dr William Wallace, 163 
PinagalU (A M), La Cosmngoma dS Rhrgu 452 
Plague Rats and, G"F Petrie 14 the Pre\ention of 
Dr. Newsholme, Dr G F Petrie, 81 , Oriental or 
Bubonic Plague, Prof R T Hewlett 337 Investigi- 
tlons of, 476 „ . _ . 

Planets the Dark Band surrounding the Polar C ips of 
Mars Prof Lowell, aa Markings of Mirs, ] mies H 
Worthington, so, Prof A M Worthington, CB, 
FRS, 37a, Observations of Mnrs E M Antoniadi 
3nt, Man and Its Atmosphere, Mr Innes and Mrs 
E Wood. *86, Prof Cnmnbell and Dr Albrecht 
* 80 , the Satellites of Mars, Prof Lowell. W the 
Apparent Diameter of Jupiter, Father Chmnher 4 1 
Observations of Jupiter's Galilean Satellites Air Innes 
the Discovery of Nejftune, 87* Discover? of 
Neptune, LaverHer’a Letter to Gi\lle 184, Element* and 
Numbera'of Recently Dl«covered Minor PUnets. Prof 
Neuiebeuere no. Saturn’* Ring., M 
K Schiller. ai8, n Proleetlon on Saturn * Outer R ng. 
Mr Jonckheere, >48, Obaenatiorft of Plant* J Hille\ 

Plant Anatomy from the Standpoint of the Development 


and Functions of the Tissues and Handbook of Mlcro- 
technlc, Prof W C Stevens, 335 
Plant Life in Alpine Switzerland, E A Newell Arber, 404 
Plant Physiology 1 ranslocation of Carbohjdrates In 
Plants, b Mangham, 485, a New Method for*esumating. 
Gaseous Exchanges of Submerged Plants, F F Black¬ 
man and A M Smith, 530, on Assimilation in Sub¬ 
merged Water-plants and its Relation to the Concentra¬ 
tion of Carbon Dioxide and other Factors, F F Black¬ 
man and A M Smith, 530 

Plants for Cottage Gardens, Hardy, Hden R Albee, mi 
Plpskett (Mr), the Probable Lrrors of Radial-velocity 
Determination, 180 

Pleiades Stars, Photographic Magnitudes of Seventy-one,. 

Adolf Hnatek, no , _ 

Plimmer (H G ), 1 urthor Results of Lxptnmental Treat¬ 
ment of Trypanosomiasis, 64 «... 

Plimmer (Dr R H Aders), Practical Phj Biological 
Chcmistr) ,302 

Pocock (R I ), the Song of the Siamxnf* Gibbon, 170 
Pornrar^ (Prof H ) Principles of Relativity, 45a 
Pollok (Dr J H ), Vacuum-tube Spectra of the \ apours 
of some Metals and Metallic Chlorides, 327 
Polytechnic Institutes, the Work of, Lord Alverstone, aao 
Pope (Prof W J . IRS), Crystal Structure arfd! 
Chemical Composition, 551 

Tost (Prof J ), 1 rait£ compkt d’Analyse Chimique r 

nppbqudr aux essais industries, 433 
Potoni6 (Prof FI ), die Entstt hung der Stcinkohlc unci 
dr r Kau^tobiolithc ilberhaupt, 199 
Potter’s Craft t the F Binns, j6q 
P otttry, Science and, 41* 

Potts (Dr \V A), Mentalh Deficient Children, tneir 
Iroafment and Training, 507 . 

Power (F D ), Ornithological Notes from a South I-ondon 
Suburb, 1874-1909, a Summary of Thirty five Tears 
Observations, with some Facts and Fancies concerning 

Migration, 44 , _ _ ,, 

PraCka (Dr L ), the Light Changes of I orty-mne A annble 

Stars, 248 

Praeger (R L) Oprn-air Studies in Botany, 44 ° 

Prager (Dr) Elements for Fnve's Comet, 191W, 319 
Preece (G), Note* on Applied Mechnmrs, 537 
Prescribing of Spexlacles, the, A S Perclvol, 467 
Press Guide and Advertisers’ Director\ and llnndbooKr 

Presiland (XT), the Reform of Mathernaticol and Sriencr 
Teaching in Germanv, Lecture at Fdinburgh Mxthe- 

matlrai Sooet\, 125 . . 

Price (M P )■ Exploring Upper Part of the Bism of the 
Yenesei and the Western Frontier of Alongollx jrq ; 
Pnngsheim (Prof L ), Aorlesungen uber die lh\sik dor 

Prn^shcii^tHans), die \nnabilitnt mederer Orgamsmen 

Prwr (Dr G T ) Schw nrtzembergite, 496 
Pnre Awnrds of the Pans Academy of Sciences, 320 
Proszynski (G de) Application of the G^^^seope nnd or 
Comprested Air to taking Kinematogrnphic Views, 337 
Prout (W T), Lessons on Elementary Hvgieno and 
S-initation, with Special Reference to the Tropics, 270 
Psvchology Unconscious Memory, Samuel Buthr, 3, 
Entwicklung des mcnschlichen fieistes, Max Aerworn 
39 Reason and Belief. Sir Oliver Lodg*. aoi, 
Erkenntnlitheoretische GrundzUge der ^funuswMv 
schaften und ihre Bcslehungen sum Geistenleben der 
Gegenwart. Paul \ f oIkmann, 23! Measurement or 
Perseveration and its Value as an ai $ 

Character, J Gray, 2j8 , Med^o-psvchological ^u^ « f 
Prof Henri Poincare undertaken bv Dr Toulouse 
Gilbert Make, 451, der Begnff des Instlnktes einst und 
Jetzt, Prof Heinrich Fmst Ziegler, S 19 
Punnett (Prof), Mimicrv in Ce\lon Butterflies, raa 
Pwdre Ser, Edward E Free, 6 

Quadranttd Meteor Shower, the, T T\ J 1 6 

Quavte (E T ), Meteorologicfll Relationships, 54 

Young Children, 416 



XXXVI 


IncUx 


f /Mm** 


Rabot (Charles), Volcano In a Branch of Wood Ba>, 40 
Radial-velocity Determination, the Probable ErrorH of, Mr 
PUskett, 180 

Radial-velocity Determinations, Preliminary Results 

Derived r from, Prof Campbell, 348 
Radiation from Heated Gases, Report of British Associa¬ 
tion Committee, 186 

Radi ochemls try, A T Cameron, Dr B B Bo It wood, 165 
Radiography Now Method of Investigating the Posit lit 
Ravs, Sir J J Thomson, 138, Ionisation of Heavy 
Gases by X-Rays, R T Beatty, 128, Action of X-Rays 
on the Developing Chick, J F Gaikell, 438, Energy 
and Distribution of Scattered Rbntflen Radiation, J A 
Crowther, 463, Production and Properties of Soft 
Rdntgen Radiation, R Whlddington, 564, Gift of 
Radium to Radium Institute by Sir E Cassell, 176, 
Radium Content of Salts of Potassium, ] Satterly, abi, 
Probable Chemical Properties of Radium and Its Com¬ 
binations, M de Forcrand, 395, das Radium und die 
Farben, Prof Dr C Doelter, 470, Royal Society of 
Arts* Albert Medal presented to Madame Curie, 176, 
the Trlbo Luminescence of Uranium, H A Kent, 344, 
the Distribution of Secondary Runtgen Radiation round 
m Radiator, J A Crowther, 261 , Note on Scattering 
* during Radio-active Recoil, Dr W Makower and Dr 
S Russ, 296, Charges on Ions In Gases and some 
Effects that Influence the Motion of Negative Ions, Prof 
J S Townsend, 394, Radioactivity ns a Kinetic Theory 
of t Fourth State of Matter, Prof William H Bragg, 
FRS, at Royal Institution, 491 , the Density of Niton 
(Radium Emanation) and the Disintegration Theory, 
R Whytlow Grav and Sir William Ramsay, FRS, at 
Royal Society, 334 

Radiotherapy Disease* of the Skin, Including Radio¬ 
therapy and Radiumtherapy, Prof E Gaucher, Dr 
A C Jordan, 363 

Radium, dns, und die Farben, Prof Dr C D Doellcr, 
470, see Radiography 

Raff (Janet W ), Protozoa Parasitic in the Large Intestine 
of Australian Frogs, 430 

Railway, the Trxnsandme, Dr John W E\ans, 319 
Rakshit (Jitendra Nath), Methylaminc Nitrite, 396 
Ramsay (Sir William, FRS), the Density of Niton 
(Radium Emanation) and the Disintegration Theory, 
Paper at Royal Society, 534, a Perpetual Calendar, 540 
Ranken (H S ), Further Results of Experimental Treat¬ 
ment of Trypanosomiasis, 64 

Ransome (F l ), Notes on some Mining Districts in 
Humboldt County, Nevada, 430 
Rathbun (Miss), Stnlk-eyed Crustaceans from the Coist of 
Peru, 84 

Rats and Plague, 0 F Petrie, 15 
RavenhtU (Alice), Household Foes, 5 
Rflv (P C ), Methvlamlne Nitrite, 396 
Rayleigh (I.ord, O M , PRS), on the Sensibility of the 
Eve to Variation* of Wave-lengths In the Yellow Region 
of the Spectrum, Lecture at Royal Society, 42 r 
Reality, the Presentation of, Dr Helen wodehousc, 269 
Reason and Belief, Sir Oliver Lodge, aor 
Recknagel (Mr), some Mineral Deposits in the Rooiberg 
District, 554 

Reed (F R Cowper), Distribution of Life in Pre- 
Carbonlferous Life-provinces, 553 
Reed (J H), Cotton Growing within the British Empire, 
Address at Royal Geographical Society, 184 
Rees (Bertha), Structure of the Seed Coats of Hard Seed* 
and their Longevity, 430 
Regan (Tate), Evolution of the Flat-fishes, 63 
Reichert (Prof E T ), the Differentiation and Specificity of 
Corresponding Proteins and other Vital Substances In 
Relation to Biological Classification and Organic Evolu¬ 
tion and Jhe Crystallography of Hemoglobins *7 
Reid (Clement), Correlation of the Bom Bed* with the 
Lignites of the Rhine, 387 
Reis (Otto M ), Fucold*, 384 
Reitz (Prof H L ), College Algebra 3*8 
Renpen (Prof Ira), a College Text-book of Chemistry 70 
Renard (Captain Paul), Methods of Finding the Height of 
an Airship,, at 

Rennie (Dr Jofan),'the Alms and Methods of Nature-stud), 


Reptiles of the World, Tortoises and Turtles, CroOqdHet, 
Lizards, and Snakes of the Eastern and Western Hemi¬ 
spheres, R L Dltmars, 196 

Research Research Defence Society, 6, 44Q, Stephen 
^Paget, $, a Suggested Research Fund for Tropical, 
^'Diseases, 28 , Modern Scientific Research, Sir William A 
Tltden, FRS, at Vescv Club, 39, Instruction In 
Method* of Research, W P Dreaper, 73 , the Claims of 
Scientific Research, I.ord Robison nt Ro^ at Society, 183 

Reviews and Our Bookshelf 

Court de MAcnnique Rationelle et Experimental, SpAcialc*- 
ment Acrlt pour le* phvslciena et lc* IngAnieurs, conforme 
au programme du cortificut de mfcamque rntlqpclle, Prof 
H Bouasse, 1 

Sketch of a Course of Chemical Philosophy, Stanislao 
Cannizzaro, 2 

Fruit Tree Pruning, Gtorge Quinn, 2 % 

1 Unconscious M» morv, Samuel Butler, 3 
Faune dci Mammifirc* d'Europe, Prof E -I Troucs- 
tart, 3 

The Principle* of Pathology, Prof J G Adaml, FRS, 
Prof A G Nicholls, FRS 4 
Household Foes, Alice Ravenhill 3 

History of Chemistry, Sir Eduard Thorpe C B , 1 R S 3 
A Course of Flemrntorv Science, Practical and Descrip¬ 
tive, John Thornton s 
The Brook* Patent T-square I ork, 3 
Chan^ s In Boditv Form of Descendants of Immigrants, 
Dr A C Haddon, FRS, n 
Biological Physic*, PUvsic, nnd Mctaphssic, Thomas Logan, 
35 

The Teaching Botanist, Prof \V F Ganong x6 
Die Klrmatischen VerhaltnU** der goologischcn Vomit 
vom Praerambnum nu bU rur Tetztzclt und lhr EiiiHush 
auf die Entwlckelung der Hnupttvpen de* Tier- und 
Pflanzenrelchr* Dr Fnml Carthaug, Ivor Thomas, 36 
Allen's Commercial Organic Annhsis, 37 
Da* System der Blotogir in Forschung und Lehre, Dr Phil 
S Tschulok, 37 

A Monograph of the PUrcl* (Order lublnnre*), F Du 
Cane Godman FRS 38 

Eugonlr* the Science of Human Improvement by Better 
Breeding, C B Davenport, 39 
The Book of the Dry Flv GAB Drwnr, 19 
Die Entwickelung drs mcnschllchen Gustes, Max Verworn 
39 

The British Empire in Pictures, H Clive Barnard, 39 
The Subontarctic Island* of New Zealand, Report* on the 
Geo-phvslcs, Geology, Zoology, and Botanv of the Island* 
Lving to the South of Zealand, Prof Arthur Dendv, 
FRS, z 3 

Ornithological Note* from n South I,ondon Suburb, 1874- 
1900, a Summary of Thirtr-fhe Year*' Obtervatlons, 
wlfli some Fact* and Fnnrlrs concerning Migration, 
F D Power Sir T Digb\ Pigott, CB, 44 
Annale* de I'OtwrvatoIre National d’AtMnes, publl# par 
DemdtrJus Eginitis, 56 

The Differentiation and Specificity of Corresponding 
Protein* and other Vita! Substance* in Relation to 
Biological Classification and Organic Evolution and the 
Crystallography of Hmmoglobin*, Prof E T Reichert 
and Prof A P Brown, 37 

Die Chemle der Cellulose untrr besonderer BerUekslchtlgung 
der Textll- und Zellstoffindustrien, Prof Carl G 
Schwalbe, 67 

Descriptive Meteorology, Prof Willis L Moore, 68 
Le* Tmories Moderne* du Solell, J Hosier, 68 
Vorfetungen (Jber die Phvslk der Sonne, Prof E Pring- 
ihelm, 68 

The Element*, Speculation* a* to their Nature and Origin. 
Sir William A Tilden, FRS, Dr Arthur Harden, 
F R S , 6 q * 

The Rotation* between Chemical Constitution and some 
Physical Properties, Prof Samuel Smiles, #Dr* Arthur 
Harden, F R S , 60 

Physical ChemUtrv it* Bearing on Biototfy’anrf Medicine, 
Prof James C Philip Dr Arthur Harden, F R S„ 69 
A College Text-book of Chemistry, Prof Ira Remsen, 70 
Outlines of Chemistry Prof Loult Kohlenberg, 70 




JlfeftlW, 1 
M*rck «3,1911 J 


Index 


XXXVII 


Super-organic Evolution, Nature and the Social Problem 
Dr E Llurln, 71 

The Romance of Modem Astronomy, describing m Simple 
but Exact Language the Wonders of the Heavens, Hector 
Mtcpheraon, jun , 71 

The Practkd of Soft Chccsemaktng, C W \\ alkcr-TUdalftJ 
\nd T R Robinson, j-i 

Twelfth Report of the Woburn Experimental Truit Farm, I 
Duke of Bedford, KG, F R S , and S U Pickering, 71 
Elementary Igeatlie on Physics, Dr F Atkinson, 7a 
Dunkelfeldbeleuchtung und Ultramikroskopie m der B10- 
logie und in der Medizin, N Gaidukov, 7a 
African Game Trails, Theodore Roosevelt, Sir II H John¬ 
ston, GCMG,KCB,77 

On the Electricity of Rain and its Origin in Thunder¬ 
storms, Dr, George C Simpson, Dr C Chret, F R S , 80 
A Treatise on Electrical Theory and the Problem of the 
Universe, considered from the Physical Point of View, 
with Mathematical Appendices, G W de runrelmann, 00 
The Deinhardt-Sdhlomann Series of Technical Dictionaries 
in Six Languages, Alfred Schlomann, no 
Principles o( Chemical Geology, Dr J V Hsden, 100 
Hardv Plants for Cottage Gardens, Hekn R Albcr, 101 
The Extra Pharmacopoeia of Martlndale and Westcott, 101 
An Open Creel, H T Sheringham 10a 
The Photography of Moving Objects and Hand-camera 
Work for Advanced Worker*, A Abrahams, toa 
Der Sternenhimmcl, Prof J D Messersrhmilt, 102 
Introduction to Physical Chenilstn Prof H C Jones, 103 
Preliminary Phjslology, W Narramore, 103 
Hie Invicta Table Book, J W I ndner, 103 
Life of William MacGillivrnv, Vf A , U D , F R S F 
Ornlnthologist Professor of Natural History, Monachal 
College and University, Aberdeen, William MacGilhvr*), 
107 

The Maoris of New Zealand James Cowan too 
Die Rekbnstruktlon des Dlplodocus O Abi 1, no 
First Annual Report of the Commission of Conscnation, 
Canada, A F Crawlev, 110 

Mitteilungcn des Provfnzialkomitecs fdr Naturdcnkmnl 
pflege, A E Crawlev, no 

Naturdenkmalpflegc und Aquarlenkunde, R Hermann and 
W Wolterstorff A E Crawley, no 
Nftturdenkmalpflcgc, Prof Gdnch, A E Crawlev no 
Ubcr 7a il u Mcthode der Naturdenkmnlpflegc, Prof Dr B 
Schacfer-Cassol, A F Crawley, no 
Uber das Tlerleben in dem von der StaatsforatvprwMtung 
geschdtzten Zwergbirkcn-Moor In Neulinum, Dr Th 
Kuhlgatz, A E Crawley, no 
Neues aus der Naturdenkmalpflogc, Dr W GUnther, A P 
Crawley, no 

W T nter Requirements of Crops in India, J W I cather, 
Dr E J Russell, in 

Homo aurignscensis Hauserl, ein pabcolithlscher Skrieit- 
fund aus dem unteren Aurignacien der Station Combe 
capelle bel Montferrand (Pdrigord), H Klintwh und O 
Hauser, Richard N Wegner, iiq 
D ie Aurlgnac-Rasse und Hire Stellung im Stammbaum der 
Menschhelt, H Klaatsch, Richard N Wegner, no 
Quinquennial Review of the Mineral Production of India 
during thn Years 1004-8, Sir Thomas II Holland, 
KCiE, F R S , and Dr L Leigh Fcrmor, Prof H 
Louis, iat 

British Place-names In their Historical Setting, Fdmund 
McClure, Rev John Griffith, 131 
Die Alkaloids, Prof E Wlnterstcln ird Dr G Trlr, 131 
Manual of Gardening, L. H Bailey, 132 
A Monograph of the British Nudibrancnlate Mollusc* with 
Figures of the Species, Sir Charles Eliot, K C M G , 
133 

Wild Flowers of the British Isles, H Isabel Adam* 134 
Fchlnoderma of the Indian Museum, Prof Rend Koehler 

Practical Electrical Engineering for Elementnry Studmts 
W S, Ibbetson, 135 

Practical Electricity and Magnetism, R Elliott Steel, i« 
Elementary Experimental Electricity and Magnetism*, W T 

r«fci2 ! Vor Beginners, J W Mercer, 136 
A Text-book of Organic Chemistry, Prof A F Hoileman, 
136 


A Popular Guide to the Hemenu, Sir RobcA S Bail, 
FR.S, 136 

Catalogue of Hardy Trees und Shrubs growing In the 
Grounds of Syon House, Brentford, A B Jackson, 136 
The Essentials of Histology, Descrlpthe and Practical, for 
the Use of Students, Prof E A Schafer, FRS, 137 
The Charm of the Road, England and Wales, James J 
H Issey, 137 

Report to the I*ocal Government Board on the Enteric 
Fever “Carrier," Dr J C G Lcdmghum, 145 
Fncyclopddle agricole, Pisciculture, Georges Gudnnux, Dr 
William Wallace, 163 

Kleines Hnndwdrterbuch der Agrlkulturchimie, Dr Max 
Pnsson, Dr E J Russell, 164 
Radio-chemistry, A 1 Cameron, Dr B B Boltwood, 165 
Egyptological Researches, W Mnx MUllor, 165 
Les Roches et lours Kliments minernlogiquen Descriptions 
Analyses Microscoptques, Structures, Gisements, Ed 
Jannettaz, 1 66 

The Public School Geometry, F J* W Whipple, 167 
The Student's Matriculation Geometry, S Gnngopridh)d\ i, 
167 

First Stage Mathematics, 167 

Second Stage Mathematics (with Modem Geometry), W17 
Conic Sections, S Gangopddhvdv'i, 167 » 

Public School Arithmetic, \V M Baker, A A Bourne, 167 
A School Algebra, II S Hall, 167 
Elements of Algebra, A Schultze, 167 
The Theory of Elcmentarv Trigonometry, Prof D K 
Picken, 167 

Milch und Molkerciprodukte, ihre Tigcnschnftcn Zusam- 
mensetzung und Gewlnnung, Dr Paul Sommesfeld, 168 
j Theoretical Mechanics, P F Smith, W R Longley, 169 
The Anatomv of the Honey Bee, R E Snodgrass, irto 
Pnrtir'il Physiological Chomistry, Philip B Hawk, tfin 
The N« gro in the New World Sir Harrv H Johnston, 
G C M G , K C n , Prof G Flhot Smith, FRS, 172 
A Preliminary Study of Chemical Denudation, F W T 
Clarke, 173 

The Age of the Earth, O F Becker, 173 
A History of the Ca\endi*h T abontorv, 1871-1910, 19s 
Reptiles of the World, Tortoises and Turtles, Crocodilian*, 
Lizards and Snakes of the Fastern and WVstern Hemi¬ 
spheres, R L Ditmnrs, iqfi 

Logons sur le Cnlcul des V (nations, Prof J Hadamnrd, 
107 

Hydroelectric Deyelopments nnd Engineering, F Koester, 
Stanley P Smith, 198 

Die Fntstehung der Steinkohle und der Knustobiohthe 
uberhaupt, Prof H Potontf, ioq 
T he Brain nnd the Voice In Speech nnd Song, Prof F W 
Mott FRS, Prof John G McKendrlck, FRS, iq9 
The Abuse of the Singing nnd Speaking Voice Cnuses, 
Effects and Treatment, Prof F J Moure, A Bowver, 
Prof John G McKendrlck, FRS, iqq 
T he Voice an Introduction to Prnctlcil Phonolner, Dr 
W A Aitken, Prof John G McKendrlck, FRS, inn 
Die Wissenschnftlichen Grund Ingen der nnahtlschen 
Chrmle W Ostwald, am 

The •Wellcome" Photogrnphic Fxposure Record nnd 
Dinry, iqu am 

Reason and Belief, Sir Oliver Lodge, 201 
Altitude Tables, Computed for Tntervnls of Four Minutes 
between the Parallels of Latitude o* nnd 30° nnd 
Parallels of Declination o° nnd 24°, designed for the 
Determination of the Position-line at nil Hour Angles 
without I-ogarithmlc Computation F Ball, 201 
Metallography Applied to Slderurgic Products, Humbert 
Savoln, 202 # . , 

Researches upon the Atomic Weights of Cadmium, 
Manganese, Bromine, Lead Arsenic Iodine, Sliver, 
Chromium, and Phosphorus O P Baxter, 202 
Practical Measurements A W Slddons, A Vassal! 202 
The Year-book of the Scientific nnd Learned Societies of 
Great Britain nnd Ireland, 202 
Cambridge, N Bnrwell 202 
Norwich and the Broods, W Jerrold, 202 
The Heart of Wessex, S Heath 202 
Die Vo get yy arte Rossltten der Deutschcn Ornjthologischen 
G**eltschflft und dns Kennzelchnen der \ ogel, Dr J 
Thlenemann, 207 



XXXV1U 


Index 


Aigrette* and Blrd-iWn* the Truth about their Collection 
and Export, Harold Hamel Smith, 207 
A Monograph of the Okapi, Sir E Ray Lankeater, KC B, 
FeRS, Dr W G Ride wood, Sir H H Johnston, 
G C MJj t KCB, 209 

Home Office, Mines and Quarries, Prof Henr> Louis, 211 
The Broad Stone of Empire, Problems of Crown Colon} 
Administration, with Records ot Personal Experience, Sir 
Charles Bruce, G C M G , 229 
Miscroscopy the Construction, Theory, and Lae of the 
Microsrope, E ] Spitta, 230 

A Treatise on the Geometry of Surfaces, A B Basset, 
F R S , aji 

American Meat and Its Influence upon the Public Health, 
Dr Albert Leffingwell, 232 

Die Untemichungs-Methodi n des Eisens und Stahls, Dr 
A RUdisuIe, Prof H C H Cnrpenter, 333 
ErkenntnlstheoretlBche Grundzuge der Nnturwlssen- 
schaften und ihre Bezirhungen zum Geisteslebcn der 
Gcgenwart, Paul Volkmann, 233 
Photograms of the Year 1910 Ivpical Photographic Pic¬ 
tures Reproduced and Criticise 334 
The “Code" School Garden and Nature Notebook, 234 
Handbuch der verglcichenden Phvsiologie, 334 
•Guide to the British Vertebrates Fxhiblted In the Depart¬ 
ment of Zoolog), British Museum (Natural HistorvJ, 234 
The Sen-kings of Crttr, Re\ James Buikic, 235 
Pmro, 235 

Teachers* Notes on Nnture-studv Plants and Animats, 235 
The Scientist’s Reft n nee Book und Pocket Diarv for 1911, 
W 

Accidents of an Antiqunrv’s Life D G Hogarth, 2^8 
The Milling and Baking Qualities of Indian Wheat, Albert 
Howard and Gabrlrlk L C Howard, 249 
The Influence of Environment on the Milting and Baking 
Qualities of Wheat In India, Albert Howard, H M 
1 Leake, and Gabriclle L C Howard, 24Q 
Wheat in India its Production, \ inetlcs, md Improve¬ 
ments, Albert Howard and Gabrk He L C Howard, 24Q 
Climate of the Argentine Republic, \\ G Davis, 2^0 
The Prevention of Malaria, Major Ronald Ross, C B , 
FRS, 263 

A Descriptive Catalogue of the Marine Reptiles of the 
Oxford Clny, based on the Leeds Collection in the 
British Musrum (Natural History), Dr C W Andrews, 
FRS. 264 

A Guide to the Fossil Reptiles, Amphibians, and Fishes In 
the Department of Geologv and Palaeontology in the 
British Museum (Natural History), 264 
Das Elektrokardlogramm des gesunden und Kranken 
_ Menschen Prof Friedrich Kraus and Prof Georg 
v Nicolnl, Prof John G Mctondnck. FRS, ,65 
The Tribe and Intertribal Relations in Australia, G C 
Wheeled, 267 

Two Representative Tribes of Queenslnnd, with an Inquiry 
concerning the Origin of the Australian Race, J Mathew, 
*67 

Veronica pros train L , Teucrium L , und nustnocn l nebst 
elnem anhang fiber deren nttchste wwindte, Dr Bruno 
Watzl, 267 

A Course of Drawing for the Standards, J W T Vmall, 

>68 

Natural and Common Objects In Primary Drawing, with 
Full Directions as to their Use, J \V T Vmall, 368 
Iron and Steel Analysis, A Campion, 368 
The Patterns Craft, F Bln ns, a6q 
Heroes of the Elizabethan Age E Gilllat 260 
International Language and Science, Profs L Conturat, 
O, Jetpers e n, R Lorenz, W Ostwald, L Pfaundler, 269 
Intemacfona Matdmatlkal Lexiko en Ido, Germane, Angle, 
Franca 0 Italians, Dr Louis Conturat 269 
The PreaentaHon of Realitv, Dr Helen Wodi-house, 269 
.Lessons on Elementary Hygiene and Sanitation, with 
BfeJgperlaf ^Reference to the TropWs. W T Prout, 270 
jfwoplane Patents, Robt M Nellson, 270 
Stray Leaves on Travel, Sport, Animals, and Kindred 
Sublects, J C. Walter, 270 
1300 Mining Eva ml nation Questions, 270 
Chez les Franqala. 270 

Excavations on (he Island of Pseka, Crete, Richard B 
Seager, H. R flail, 37s 


The Encyclopedia of Sport and Games, m 

Gleanings from Fifty Years In China, A. little, 275 

The Metabolism and Energy Tram formations of Healthy 


Man during Rest, F G Benedict and T M Carpenter! 
Prof J S Macdonald, 276 

Medusa of the World, Alfred Gold* borough Mayer, ate 
Determination of the Solar Parallax, Charles D Pernne, 
387 

The Coming of Evolution the Story of a Great Revolu¬ 
tion In Science, Prof, j W Judd, C B 0 F R S , Prof. 
R Meldola, FRS, 397 

Educational Aims and Efforts, 1880-1910 Sir Philip 
Magnus, M P , 298 

Die rorderung des Tages, Wilhelm Ostwald, 399 
Industrial England in the Middle of thq. Eighteenth 
Century, Sir H Trueman Wood, 299 
The Spectroscope and jts Work, Prof H F Newell, 
FRS, 300 

Metallography, Dr Cecil H Desch, Prof A Me William, 
301 

Practical Ph> siologlcal Chemistry, Dr R H Aders 
Phmmer, 302 

Das Pflanzenreich, Regnl Veget&bills Conspectus. 
Panaveraceae-H}pecoidess et Papaveraceao-Papaveroldeae, 
Friedrich Fedde, 30a 

Woodcraft for Scouts and Other*, O Jones, M Woodward, 
3°3 

A School Course of Heat, R H Scarlett, 303 
Die praktlschen Schulerarbnten in der Physik, Dr W 
Leick, 304 

W h‘N Who, 1911, 304 
fhe Writers' and Artists’ Year Book, 304 
The Englishwoman a \ car Book ind Directory, 304 
Notes on Physiology, Dr Henrv Ashby, 304 
The Stars from \ear to Year, with Charts for every 
Month, H Periaxn Hawkins, 304 
The Star Calendar for 1911, 304 
The Star Almanac for 1911, H Penam Hawkins, 304 
The Medical Directory, 1911, 304 
Philip’s Nature Calendar, 4911, 30 a 

The Archaeological Survey of Nubia, Report on the 
Human Remains, Drs G Elliot Smith, FRS, end 
F Wood Jones, 310 

The Book of Migraton Birds, met with on Holy Island 
and the Northumbrian Coast to which Is added Descrip¬ 
tive Accounts of Wild Fowling on the Mud Flat*, with 
Notes on the General Natural History of this District, 
\V Halliday, 329 

Theoretical Principles of the Method* of Analytical Chem¬ 
istry based upon Chemical Reactions, Prof M G 
Chesneau, Dr H M Dawson, 330 
A Monograph of the Cullcldm or Mosquitoes, mainly Com¬ 
piled from Collections Received at the British Museum, 
Fred V Theobald, 330 
Philosophical Essays, B Russell, FRS, 331 
Heredity in the Light of Recent Research, L Doncaster, 
33 * 

The Tomb of Two Brothers Miss M A Murray, 33a 

A Primer of Photography, Owen Wheeler, 332 

Round the Year with the Stars, Garrett P Servim, 

333 s 

Anecdotes of Big Cats and other Beasts, David Wilson, 

T 1 w\ife Story of a Tiger, Lt -Col A. F Mockler-Ferry- 

Anton ’l$&n * Gedacht nlirede gehahen auf dem Inter- 
nationalen Zootogen-Kongreti in Gras am 18 August, 
Prof Th Bowl, 334 

Fly-leaves from a Fisherman’s Diary, Captain G, E. 
Sharp, 134 

Mating, Marriage, and the Status of Woman, James Corin, 

334 

Mother and Child, L M Mdrrkrtt, 334 
The Modem Geometry of $e Triangle, W. Gaflatly, 333 
Paul Appell Biographic, Bibliographic analytlquede# 
Ecrlts, Ernest Lebon, 333 ^ # 

A Flower Anthology, 335 

HazeQ's Annual for 1911, 335 * 

Plant Anatomy from the Standpoint ©f the Develo pm ent 
and Functions of "the Tissues and Handbook of Micro- 
technic, Prof W C Steven* 335 



Index 


xxxix 


The Annuel of the British School at Athena, H R Hall, I Ibe British Bird-book, 


Smodfio Memoirs of the Korean Meteorological Observa¬ 
tory, 341 

Diseases of the Skin, Including Radiotherapy and Radium- 
therapy. Prof £ Gaucher, ur A C Jordan, 363 
Geographical Essays, Prof, W M Davis, 364 
Allen's Commercial Organic Analysis, 305 
Djoptrographu Tracings in Four Normal of Fifty-two 
Tasmanian Crania, Prof R J A Berry, A \\ D 
Robertson, 366 

Wolff ache Begriffsbettlmmungen, ein Hilfsbuchlcin beim 
StudJum Kants, Prof Julius Baumann, 367 
Wilhelm von Humboldts ausgewfihlte phllosophische 
Schnftenf 467 

Fichte, Scbielermacher, Steffens liber das W esen der 
Unlverslt&t, Edunrd Spranger, 367 
Baruch de Spinoza, Ethik, Otto Baensch, 367 
Eneykloptidle der ^hllosophie, A Dornrr, 367 
College Algebra, Prof H L Reitz and A R Crathorne, 

Trigonometry, Prof A G Hall, F G Frink, 368 
First Course in Calculus, Prof E J Townsend, Prof 
G A Goodenough, 368 

■Dfcr Naturfreund am Strande der Adrla und dcs Mittel- 
tneergebletes, Prof Carl I Cori, 360 
%e Alms and Methods of Nature-study, Dr John Rennie, 
369 

An Introduction to Biology for Students in India, Prof 
R- E Lloyd, 370 

Botany for High Schools, Prof G F Atkinson, 370 
Proceedings of the Aristotelian Society, 370 
Hfcuillche Blumenpflege, elne Anleitung zur Pftege der 
dankbarsten Zimmer- und Balkon-Pfljnzen, Paul F F 
Schulz, 370 

Flashes from the Orient, or a Thousand and One Morn¬ 
ings with Poesy, John Hnzelhurst, 371 
The Birds of Dumfriesshire—a Contribution to the Fauna 
of the Solway Area, Hugh S Gladstone, 378 
American Men of Science, 397 
leading American Men of Science, 397 
Chronicles of Pharmao, A C Wotton, Prof Henry G 
Greenish, 398 

A Text-book of Botany for Colleges ind Imvcndtus 
Prof J M Coultcn, Prof C R Barms, Prof H C 
Cowles, 399 

Leitfadcn fUr das Zoologiache Praktikum, Prof W illv 
Ktlkenthal, 400 

The Theoiy of Ionisation of Gases by Collision, Prof 
John S Townsend, FRS, 400 
Penrose's Pictorial Annual, 401 
The British Journal Photographic Almanac. 1911, 401 
Geologische Charakterbilder, Grosse erratische Blocke im 
norddeutschen Flachlande, F Wahnschnffe, das Karst- 
phflnomen, A Grund, 40a 

Der Stand unserer Kenntnlsse *vom fossilen Minschon, 
Prof W Branca, Prof G Elliot Smith, FRS, 40a 
Schopenhauer-Darwin, Pesslmismus oder Optimmmua, 

Gustav Weng, 003 

Die experlmen telle Goindtegung der Atomistik, W 
Mecklenberg, 403 

Kant and his Philosophical Revolution, Prof R M 
Wentet, 404 

Plant Life In Alpine Switzerland, being an Account in 
Simple Language of the Natural History of Alpine 
Plants, E A Newell Arber, 404 
lode* to Detor's Synopsis des Echinids Fostlles, Dr F A 
Bather, F R,S., 404 

Man's Redemption of Man, Prof W Osier, FRS, 4°4 
wcathbr Instruments and How to Use Them, D W 

Willing's’ Kess Guide and Advertisers' Directory and 
Handbook, 1911, 405 _ 

and Colliery Surveying, A O’Donshue, 40* 
Solutions of the Examples in an Elementary Treatise on 
Cpolc Sdetftu by thfr Methods of Coordinate Geometry, 
. Osyht Smith, 405 

tppOqufa ■UZ produ Its Slderurglques, 

to HoU^utd Stevens’s School Arithmetic* L W 

405 


rue British Bird-book, 407 
British Bird's Eggs, A r Lydon, 408 
In Forbidden Seas, H J Snow, 408 
Mineral Deposits of the Cerbat Range, Black Mountains, 
and Grand Wash Cliffs, Mohave County, Arizona, F C 
Schrader, ^30 

Iron Ores, Fuels, and Fluxes of the Birmingham District, 
Alabama, E b tiurchurd, C Butte, Edwin C Eckel, 
420 

The Mercury Minerals from Tcrlingua, Texas, W F 
Hillebrand, W 1 Schaller, 430 
A Reconnaissance of some Mining Camps in Elko, Lander, 
and Eureka Counties, Nevada, W H Emmons, 430 
The Innoko Gold-phcer District, Alaska, with Accounts 
of the Central kuskokwim Valley and the Ruby Creek 
and Gold Hill Placers, A G Mnddrcn, 420 
A Reconnaissance of the Gypsum Deposits of California, 
with a Note on Errors In the Chemical Analysis of 
Gypsum, George Steiger, F L Hess, 430 
\otes on some Mining Districts in Humboldt County, 
Nevada, F L Ransome, 430 
ihe Value of PubliL Coal Lands, the Value of Coal Land, 

G H Ashley, Depth and Minimum Thickness of Wfds 
as Limiting Factors in Valuation, C A Fisher, 420 * 

I he Encyclopedia Brit innicj, 431 

Solenoids, Electromagnets, and Electromagnetic Windings, 
Charles R Lmderhill, Prof Gmbert Kapp, 433 
Traitd com pie t d'analyse Chlmlque, Appliqude qux essais 
Industrie)*, Prof J Post, Prof B Neumann, C Sim- 
monds, 433 

Practical Pathology, Prof G Sims Woodhead, 434 
The Collected Mathematical Papers of James Joseph 
Sylvester, F R 5 , ,134 

Battersea Park as a Centre for Nature Study, W Johnson, 
435 

How to know the Trees, H Irving, 43^ ' 

Rosenkrankheiten und Rosenfclnde, Dr K Laubert, Dr 
M Sthwnrtz, 415 

Exercises in Metal Work, A T J Kersey, 436 
A Lecture on Mrndrlisin, Dr H Dnnkwntcr, FRS, 436 
The Application of Logic, Alfred Sldgvuck, 436 
Vergiftungen durrh Pflnnzen und Pflanzenstdffe ein 
Grundnss deT vegetnlen Toxlkologle fur praktische 
Aerzte, Apolheker und Botanlker, Dr F Kannglesser, 
Hpnrv G Greenish, 436 
Papers of the British School at Rome, 445 
Stock-breeding and Agriculture in 1908, 45; 

Live Stock and Agricultural Census of the Argentine 
Republic, Mnv, 1908, 455 

Metabolism in Dinbetes Mellltus, F G Benedict, E 
Joalin, Prof J D Macdonald, 45S ' 

Die Etszeit nuf Korslka und das Verhalten der exngencn 
Naturkrdfte seit dem Ende dpr Diluvialzclt, Dr Roman 
Lurerna, 456 

Physiology the Servant of Medicine, being the Hitchcock 
Lectures for iqoq, delivered at the University of Cali¬ 
fornia, Berkeley, Dr Augustus D Waller, FRS, Sir 
T Clifford Allbutt. K C B , FRS, 46s 
A Research on the Pines of Australia, R T Baker, H G 
Smith, 465 

A Manual of Prictical Inorganic Chemistry, Dr A M 
Kell&s, 466 

The Prawrlblqg of Spectacles, A S Perclvnl, 467 
The Fauna of British Indio, including Ceylon and Burmn 
Coleoptera, Lamelllcomln, Cptonlin», and Dynnstiiur, 

G J Arrow, 467 „ 

Electric Motor* Henry M Hobart, Stanley P Smith, 468 
Lehrbuch der Geologie von Deutschland, Prof J Wajther, 
Prof Grenville A J Cote, 468 
Genlorie von Deutschland und den angrenzemten Gebteten, 
Prof R Lemhi*, Prof Grenvlire A J Cole, 468 
Geologie von rHtpreuwen, Prof A Tomquist, Prof Grcn- * 
vllle A J Cole 468 
Orchids, James O'Brien, 470 

Practical Mathematics nnd Geometry, E L Bates, 

F Chorlesworth, 470 . _ 

Introduction 4 la Mdtxllographle Micrwropique, Prof P 
Goerens, 470 .**„•*.* 

Da** Radium und die Fafben Pmf Dr C Doelter, 470 
A Book of Nimble Beasts, D English,*478 , _ 

A Second Study of the Influence of Parental Alcoholism *n 


xl 


Index 


1 fmrtikt tj ifti 


the Physique jnd Ability of the Offspring Pari Pearson, 
F R S Ethel M Hderton 479 

A Preliminary Study of Extreme Alcoholism m Adults 
Amy Bqrnngton, Karl Pearson IRS Dr D ivid 
Heron 479 

Rfcord of the First Series of the Briti&h Coal Dust F\pcn 
ments conducted b> the Committee ippoinUd 1 \ the 
Mining Anocution of Ore it Britain Prof A\ Gullowd) 

4*7 

The Principles and Method* of Geometrical Optics 
especially as applied to th Th ory of Optical Invtru 
ments Prof J P C Souihall 400 

The lace of Manihuna Korn ind Russ in Iurkestan 
E O Kemp «joo 

Die Varmbiht it niider r Orkanumen H mv Pringsheim 
C Clifford Dobell 401 

Monographs on Biochemistry the I its Prof J B 

I eathes 503 

Unlettung zur Beobachtung der Vogilwelt Dr C arl 
Zimmer 403 

Electric Circuit Problems in Mines and I artones T H 
Cropper Pi of Hilbert Kapp 403 

Ex«wci*e* in riectneal I nginw ring for the U*e of Second 

• aear Students in ln\ rs ties and Terhninl Colleges 
Prof T Mather T RS Prof G W O Howe Prof 
Gilbert Kapp 403 

Diruirmm and Human f ife Tiof J Arthur Thomson 
5*4 

Darwinism and the Humanities Prof James M irk linld 


win 504 

The Manuring of Market garden Crops Dr B D>er 
F W T Shrivell 404 

Guide to the Crust icqp Arachnida Onvrhophora and 
Mvnopoda exhibited in the Department of 7 oolog\ 
British Museum (Naturil History) 505 
f ife and Habit Samuel Butler «, 

Star* shown to the Children HI 1 son Hawk** ^06 
A Treitibe on II ctro Metallurgy \\ f* McMillan 
Prof A McWilliHm 516 

Dipten Damra Gtnrra ind Spec os of Flies hitherto found 
in Denmark \\ I undt* k -,06 
Hementuv Phi«.ogriphv Prof R D Salmbun 
Vent dl\ Deficient C h Idron their Tre itment ind Irimng 
Dr G I Shuttle* orth Dr W A Potts 1507 
The blower Book Con*t ince S Armfield ^07 
llvgiine and Public Hialth 1 C Pmhts H R Ken 
wood 407 

A 1 ■ at book of /00I1o Pi f f J Parker T RS Prof 
V\ A Harwell T R S Prof V \\ Gamble 433 
The Material*, of the Pa nfrr s Crift Dr A P I aune 433 
Kapillarchemn bine Darstellumr der Chemir der Kolloide 
urn) vcrwamltrr Gebietf Dr He b«rt Frrundluh <14 
Island in Vergangpnl eit und Gegenwart RfiseTrinner 
ungen Pnul Herrnnnn .,14 

Hereditary Ch iracters and their Modes of Transm ssion 


C F Walker 436 
Geologic \ou\ell II I rnirqu 436 
Women of nil N it on* *1" 

Notes on Applied Mtthnnio R If Whaphan G Preece 


517 

Applied Mechanic* including llvdnulr* and the Iheoiv of 


the Steam Fngme John Graham w 
The Microscopical F\ammation of l 00 I and Drugs Prof 
H G Greenish 438 

ChiM Problems Dr G B Mangold sift 
Der Begrlff des Instinktes einst und Jetrr Prof Hemnrh 
Frnst 7 iegk>r 4 V> 

Licht jmd Fnrbr Robert Geigrl 439 

Catalogue of the I epidoptera Phalanx in the British 
Museum, 5x9 

Photography In Colours Dr Geo I Johnson 439 
Tpbles for Calculation of Roik anrUses Alfred Harker 
FRS 440 

Ponulare Vortrnge nus dem Gebtete der Fntwnkelungslehre 
Dr Wilhelm Breitetihnch <40 
Open air Studies in Botanv R I Praeger 440 
The Yellow and Dark skinned People of Africa South of 
the Zambezi Dr G McCall Theal Sir H H Johnston 
G C M G XCB < 4 J 

The HomMife of* the Spoonbill the Stork and some 
Herons, B Beetham 444 


The Conservation of Natuial Resources in the United 
States Charles R van Hi*e 445 
Report of the Conservation Commission of Maryland for 
3908-9, 545 

Memorandum of Indian Wheat for the British Market, Sir 
Jame* Wilson K C S I 547 

Supplement to the Thirty ninth Annual Report of the Local 
Government Board 1909-10 Dr Arthur Newsholme, 556 

R6\out*ky (Mile h ) Chemical Distinction between 
Orthose and Microchne 338 

Richardson (r ) the So-called Stone Circle on Shurdtng- 
ton Hill 146 Khstic and Contiguous Deposits of West 
Mid and Part of Fast Somerset 140 the Inferior Oolite 
and Contiguous Deposits of the South Cottesafcld* 387 
Richmond (G F ) Suitability of Bamboos and I alang or 
Cogon Grass for making Paper Pulp, 346 
Rich wood (Dr W G) a Monograph of the Okapi 309 
Righi (Piof) Effect of a Magnet c Fi<ld*on the Potential 
Difference Nicemary to Cauie a Discharge to Pass 
Between lwo l lectiodes n a Raiefied Gas 140 Comets 
and Flectrons 180 the Piobatle Ionising Action of the 
Magnetic Field 4Q7 

Rignano (Signor) the M 1 monic Origin and Naturi of the 
Affective tendencies 440 

Rutenpirt (Dr) Crrull a Comet (iqioc) Identified with 
laves Short Period Crmft 141 Magnitude of Nova 
Sagittarn No a 141 Novi Ari 98 1910 ai8 Elements 
for Fay * Comet iqroe 310 

Ritchie (James) an Fntoproctnn Polyxoon (fiarentsta 
betiedcm ) 564 

River S) stems in the Last the Influence of Fwald Banse 
388 

River* (Dr W H R) Kava Dunking in Melanesia 33 
Robeck (Madame do) the total Eclipse of the Moon 
November if* 118 

Rtbcrt* (Dr A W) Absorption of light by the Earths 
Atmosphere 149 

Robertson (A W D) Dioptrognphic Tracing* in Four 
Noimal <f Tifta two Tasman an Cran a 366 
Robertson (J B) Dun Coat Colour m the Horv 13ft 
Robertson (Muriel) Division of th Collar cells of Cal 
careous Sponge Oflfhrtno conarpa 117 
Robin (1 ) Variation of Rcantancr of Stef Is to Crushing 
as a Function of the Tcmperalure 3 
Robinson (1 R ) the Practice of Soft Chitsemaking 71 
Robson (I ord) the Claims of Si ent fit Research Speech 
at Roval Society 183 

Rothes et burs rtfments nuntfr logiqurs les Ed 
Jannettaz ltti 

Rotk onahses tables for ( alcul ton of Alfred Harker 
FRS 440 

Rockefeller Institute for Medical Rescan h 146 
Roe (Mr) Coimtary Throne* 4W 

Rogers (F ) Ikhaviour of Si el under Combined Static 
Stress and Shock q6 * 

Rogorinski (F ) Hemoglobin as a Pnrox)dase 430 
Rolling in Snips the Reduction if H Frahm a*,o 
Rome, Paper* of the Brit sh S t h k>I at 444 
Roosevelt (Iheodore) Afman Game trails 77 
Roots (James D) th I trth s Action on Sunl ght and 
Hent 486 

Rosenhain (W), Constitution of the \llo>* of Aluminium 
and 7 inc 564 

Rosenkrankhelten und Rooenft nde Dr K I aubert and 
Dr M Schwartz 434 

Ross (Major Ronald C B FRS) Some Enumemtive 
Studies on Malarial Fever a6o Case of Sleeping Sick¬ 
ness Studied by Precise Fnumerative Methods, 960 
Fxpcnments on the Treatment of Animals Infected with 
Trypanosomes by Mean* of Atoryl, Vaccines, Cold 
\-Ravs, and Leucocvtic Fxtrict a6o the Prevention of 
Malaria, 363 

Roost (Dr Paolo) Observations on the Double Refraction 
induced bv Strain in Caoutchouc 149 
Rost (H ) nthesis of Ketones in the Tetrahfdroaromattc 
Series 65 • 

Rousset fH) Action of Light on Plants, 149 
Row (R W H ) Ntrn Calcareous Sponges from the Red 
Sea 39s 

Rov (Felix de' Nova Lacertae 453 



jr««w* t 

MmnA i> iffra J 


Index 


xlt 


Royal Anthropological Institute, Huxley Memorial Lecture 
at, the Arrival of Man in Britain Prof W Bo>d 
Dawkins, b R b , laa, Certain Physical Characters of 
the Negroes of Ibo Congo Free State and Nigeria, Dr 
Arthur Keith, aai 
Royal Astronomical Society, 226 

Royal Colon ml Institute the Imperial Departrmnt of 
Agriculture m the West Indies 418 
Roval Geographical Society the Duke of the \brurzi s 
Fxpedition to the Karakoram Himalayan Dr b Dt 
nUppt at, IJ4 Cotton Growing within the British Empire 
J H Reed, 184 the Sciond French Antarctic I xpedi 
tlon Dr J ti Charcot at, 357 the Michtul Sor* North 
Atlantic D flcp ae * Expedition, in 10 Dr Johan Hjort at 
388, Exploration* m New Guinea Dr II A I orent/ 



Royal 

Royal 

Royal 

Royal 


49 ° 

Royal Institution Matavanu a New Volcano in Savau 
(German Samoa) Dr lempest Anderum 9 2 the 
Dynamics of a Golf Ball Sir J J Thomson HRS 
*41 the Progressive Disclosure of the hmiie \imo 
sphere of th* Sun Dr II l> slandres 42 j 4^7 Ridio- 
y db a Kinitir Iheory of 1 1 ourth St it of 
Prof William H Bragg IRS 491 
|sh Aiadunv Dublin 396 
rtioiologiml Society 128 aqs 56s 
JLroscopu il Society 95 361 4f»l 
ciMy 64 94 ub 193 351 194 427 46r 495 
R64 Medil Awards 4b Anmv rsary Meeting of 
143 Midi] \waids 14) the (lums of buintifii 
larch I^orU Robson at 183 on the S lsibilitv of 
tV Lyc to Variations of Win lengths in the Aflliw 
Jion of the Sputrum T ord Rayli gh O M IRS 
11 the DensiU of Nrton (Ridium h mi nation) ind th 
disintegration 1 heor> R Whillnv (rn\ nl Sr 
William Rimsai 1 K S 534 
Royal Society of \rts th Panama C mal in tqio Di 
Vaughan Cornish at 430 
Royal Soiictv of Arts Journal of the 4^5 
Royal Somty Dublin 1O1, 337 531 
Royal Souity Fdmburgh 193 j6i 4)7 5^5 
Roval Soncty of Sciem»b Gottingen 414 
Royal Soa ty Ntw Sooth Wales 139 
Royal Society of South Africa 162 Anns of Action an 
of Precision S S Hough IRS »t 323 
Roynl Society of Victoria ibo 263 410 
Rord (M j Death of 414 

Roset (H) Jotal lilipse of th Moon of November if 
iqio observed at Aosta Inly abi 
Rudgc (Piof W A Douglas) Tribo 1 uimnescmre <f 
Uranium 307 

Rudmule (Dr A) die Unter*uchungs Mithpden He* risen* 
und Stahls 333 

Ruffer (Dr M Arm ind) an Account of Pott s Debase 
of the Spine in an Pg\ptian Mummy be] mgmg t» 
tho Time of the Twenty first Dynasty jbout moo hc 
549 

Rubs (Dr S ) Not on Scattering during R idio- irt v 
Recoil 2 q6 

Russell (Dr A) ih Electric Stress -it which Ion *iti 1 
begins in Air 335 

Russell (Arthur) New locality of Phinakife in ( or rev ill 
138 


Ruwll (B , I RS) Philosophical F*sav* 331 

Ruwell ((Dr E J) Objects and Method* of Agncultunl 
Soil Survey* 35 Partial Sten 1 nation of Soils 25 
Wheat-growing and its Present-day Problem* 57 Agri 
culture in -the Drv Region* of the British Fuipire in 
Transvaal Agricultural Journal in Agricultural 
Journal of the Cape of Good Hope in Water Require 
meats of Crops in India J W Leather 111 klcim* 
Handwbrterbuch der Agrikulturchemie Dr Max Piswn 
164 

Russell (Dr H N ) Maw rat A of the Compon nts of 
Knltfer do and Ci*toe 418 

Russell (S C% Variation of the Depth of Water n a 
Wall at Dethnfl near Maid*tone com pi red with the 
Rainfall 1885-1909, 465 

Russian Magnetic Observations, Prof*Frnbt I e>*t Dr 
C Chree F R S , 388 

Ruston (Mr ), the Impurities of the Town Atmosphere and 
their Effects on Vegetit^p, *4 


Rykachef (M), Temperature of tho Upper Air, 333 
Ryves (P M ), Nova Lacerta., 533 

Sabatier (Paul), Direct E*tcri(nation by Catalysis 9 565 
Safety Lamp* and the Detection of hire damp 534 
Sailing-flight of Birds, the, Canon R Abbay, 47c b W 
Headley 511, A Mallock, FRS, 511, Edward 1 ) 
Hearn, 511 

Sala (Dr Guido) thi Cells of the C diary Ginglion, 370 
Salisbury (Prof R D) Elenuntary Physiography, 50(1 
Salk* (Edouard) Diffusion of Gaseous Ions 33 
Salmon (F S ) Epidemic Outbreak of Kutypctfa fnmatln 
184 I ife history of the Apple* Scab I ungu* (Ventuna 
tnaeqv ofiv) 184 a Specie* of 1 (ptothynum 184 
Silmon (W H ) Geometry of the lnangle, 50 
Sand (Dr H J S) Apparatus for the Rapid Electr> 
amlytical Detirminutton of Mitals 3^0 
Sanitation Lestons on I foment lry Hygiene and Samti 
lion, with Sptci il Reference to the Iropits \\ I 
Prout 370 Ikath of Dr William Williams 548 
Sarawak Occuit nee of Jlfa/>»ia t armtntosa in, Ceril J 
Brooks 541 

Sasaki (Prof ( ) Silkworm Problems, 151 
S itterlv (J ) Radium ConUnt of Salt* of Potassium 361 
Saturn a Qufrr Ring 1 Projution on M Jonckhecic 348 
Saturn s Rings M Jonckhttre 150 k Sihdler ai8 
St under* (S A ) J>etermin ition 0/ SeJenographit Powhons 
ind the Measurinunt of I umr Photographs aifr-7 
Snail Matavinu 3 New \ok ino in (G rmin Samoa) 
Dr l mpest Andirson at Royul lnhtitution 93 
S ivom (Humbert) Met illognphy Applied to Siderugtc 

I rodui f* a< 

Stwiib (U ) la Metallography tppliquG tux produit* 
Sidi rurgiqui s 404 

S iw\er (Mr) Sugar Beet tjrown for report in Norfolk 
V 7 

Stnl (C 1) Strtilisilion of Witor on the large Si «l« bv 
Ultra v olet Tight (4 Arc limp hiving a Minurv 
KithodL imi giving White I ight 497 
S Tie (A ) lVnrl *nd Piarl shell 1 ishtry 177 
Si irlett (R H ) T School Pourse of HeTt 303 
Si liaeh r C i*sel (I’rnf Dr B ) L lx r Z* il u Mcthode d r 
N Ttui denkmilpflt gt 11 > 

Sihifer (Prof F \ b R S ) Ihe L&sentnls of Hihtology 
H 7 

S hilkr (W T ) the Mercury Mmct ils from Terhngui 

II x is 430 

Sihirff (Dr R T) TvidefUM of a Former l and bridge 
Gtween Northern I uropi «nd North America 387 
Scharff (Dr) WhaU hshirv nt Imshki i ind Fly Point 11b 
Si h 11 r (Dr) Cerulli** (omet (191 r) Identified With 
I qyi s Short period Comit 15c 
Schiller (k ) Siturn * Rings at8 

Srhlesingrr (Piof) Publiralion* of the Allegheny OhM»rvx 
tory a 18 Pholognphic Eh termination* of Stellar 
Parallax 444 

Sihloimnn (Alfifd) the Demhirdt Vhlomann Series of 
I ochmeat Dictionaries 99 

Sihnudt (Dr A) Anthraiosudc of the Upper (arbom 
ferous B#ds of M ihrisch Ostnu 384 
Schmidt (Prqf F C ) rxperiments on 1 reight trim R smt 
ince and it* Relation to Avcragi Cor Weight 551 
Schoen (M) Influeme Ixertid bv thi Ri iction upon 
Certain Properties of Malt LxtraeU isq 
Srhool Garden and Natun Noli book the Codi 334 
Schopenhauer Darwm Pexsimismus od< r Optimismu* 
Gustav Wang 403 

Si hinder (F C ) Mlneml Deposits of the Cerbil R »nge 
Black Mountains and Grand Wash C Uffs Mohnve 

(ounty Arizona 430 v 

Schrwer (S B ) Inxeshgitions on the St ite if Aggngition 
of Matter 1 y 

Srhultze (A) Flements of Algebr* 167 
SrhuU (Paul F F) Hauslwhe Blumenpflege 37° 

Schuster (Arthur) Orogm of Magnetir Storni* 461 
Schuster (Julius) Geotogical Age of the Pithu anihropus of 
tho Pluvial Period in Java 65 
Schuvten (Prof) Report of the Section f Reseorrh Com¬ 
mittee on Mental and Physical Factors Involved in 

Education 8q _ „ , • 

Schwalbe (Prof Carl G) die Chemle der Cellulose unter 



Indtx 



[ MmSnSvtt 


besonderer Berfldcslchtigurtg der Textit- und Zeilsstoffin- 
duMricn, 67 

Schwartg (Prof A), Some Physical Propertlea of Rubber, 
396 

Schwarts (Dr M ), Rosenkrankhclten und Rosenfelnde, 435 
Schwarz (Prof), Occurrence of High Senonian or DanJan 
Beds on the South Coast of Africa, 444 
Science a Course of Elementary Science, John Thornton, 

5, Modern Scientific Research, Sir William A Tllden, 

F R S>, at Vesey Club, 19, Observatory on Mount 
Vesuvius, 50; the Carnegie Institution of Washington 
and its Work, Dr R S Woodward, 74, Science and 
Fntfnrcrfng, Sir J J Thomson, K R S , at Junior 
Institution of Engineers, 122, Report on the Work of 
the Government Laboratories, Johannesburg, 149 , the 
Claims of Scientific Research, Lord Robson at Royal 
Society, 183, the Year-book of the Scientific and Learned 
Societies of Great Britain and Ireland a Record of the 
Work Done In Science, Literature, and Art during the 
Session 1909-10 by Numerous Societies and Government 
Institutions, ana, the State’s Duty to Science, Dr Muir, 
«C M G , FRS, ail, Science and the State, Dr T 
Muir, CMG, F R 5 , at South African Amriatkm for 
the Advancement of Science, aai, the Scientists 1 Refer¬ 
ence Book nnd Pocket Diary for iqri, 235, the Admission 
of AVnmen to the French Academies, 341, 37s ; the Making 
of n Darwin, Dr David Starr Jordan at American Associa¬ 
tion for tho Advancement of Science, 344, American Men 
of Science, 397 , Leading American Men of Science, 397 , 
Man's Redemption of Man, Prof W Osier, 404, Science 
and Literature, Lord Morkv of Blackburn at English 
Association, 446, Memorial to Sir John Evans, 448, 
Science from the Non-profraslonni Standpoint, M Green¬ 
wood, 440 What Science has done for the West Indies, 
Sir W T Thlselton-Dycr, K C M G , FRS, 477, 
Progress of the Smfthsonlun Institution, Dr C D 
Walcott, 336 

Scott-Moncrleff (P D ), Dcnth of, 348 
Scottish Natural History, T A Harvie Brown, 336 
Sirlv«nor (J B ), Relations of the igneous Rocks of Islands 
between Johore and Singapore, 444, Rocks from the 
Kinta Valiev of Perak, 454 
Sen-Kings of Crete, the, Key James Balkle, 235 
Sea-otter, the, H J Snow, 408, Prof John Milne, FRS, 
510, Prof D’Ar<y W Thompson, 510 
Senger (Richard B), Excavations on the Island of Pselru, 
Crete, 272 

Seal Herds, Present Condition of American Bison and, 
is 

Sedimentation In Wuvc-stlrred Arena, the I imlting Line of, 
A R Hunt, 7a 

Scdlduk (J ), Definitive Clements for the Orbit of Comet 
1904 II (19041I), 318 

Seismology Earthquakes In the Pacific, I J Shaw, nc, 
Prof Milne, 115, Afforestation, a Remedy for tne 
Disastrous Fffects of Earthduoke in Messina and 
Southern Italy, Glno Cucchettl, 149, the Remarkable 
Scries of Earthquakes in Alaska In September, 1899, 
Lawrence Martin, 179 the Recent Earthquakes in Asia, 
Dr W N Shaw, FRS, 33*, Dr C Chreo, FRS, 
ii<, the Turkestan Earthquake of January 3-4, Rev 
Walter Sldgreavct, 37a, F Edward Norris, 373, Earth¬ 
quake of January 3-4, 1911, Alfred Angit, 396, the 
Registration of Small Artificial Earthquakes at a distance 
of 17 kilometres, Louis Fabry. 498, the Observatory at 
Messina, Prof J Mltne, FRS, 41s 
Selenium Photometry of Stars, Dr Joel Stebblns, 119 
Sellgmann (Dr ), a Neolithic Site lrt the Southern Sudan, 33 
Selous (F, 0 ), Expedition to the Southern District of the 
Bahr-el-Grazal for the Purpose of Securing the Head and 
Skin of an Eland, 314 

Senderent (J B ), Ketones Derived from the Three Isomeric 
Tolufc Acids, 30* Ketones Derived from tho Phenyl- 
prdfttek1 Add, 464 

SendHie (A ), Experiments In Wireless Telegraphy from 
an Afiroplane, 463 

Serotherapy Method of Isolating and Growing the Lepra 
Badltus of Man, E W Twort, 137 
Servlsa (Garrett P), Round the Year with the Stars, 333 
jfcward (Prof. A C., FRS), Comparison of Jurassic 
Floras, 35S, the Juragslc Flora of Sutherland, 497 


Sex Relationship, Dr R J Ewart, 406; Hertha 
Ayrton, 406 

Shaft-strAlghtcners, Palaollthlc, Prof W J SoUai, F R«S, 
37 * 

Shan (Stmionof-of-TUn), lowns and Villages of Russia 
and their Distribution in Relation to Physical Conditions 
and Historical Events, 317 

Sharp (Captain G E), Fly-leaves from Os Fisherman's 
Diary, 334 

Sharpe (Sir Alfred), Habits of Gfouina moniUuu, 176 
Shaw tJ J )i Earthquakes In the Padflc, 11 j 
Shaw (Dr P L), Measurement of EnMlandards of 
Length, in* • 

Shaw (Dr W N , K R S ), the New Meteorological Office, 
181, the Recent Earthquakes in Asia, 335 
Shegolcf (Ir M ), Lichen Collected in the JugJur Chain 
(Stanovoi), 370 # 

Shelford (R), Simullum and Pellagra, 41 
Shelley (Capt (1 h ), Death of, 315 
Shenstone (J C), Flowering Plants and Ferns growing 
In Farrlngdon Street, 30 

Shepherd (Col C E), the Pharynglal Teeth of Fishes, 

Sheringham (H T ), on Open Creel, toa 
Sherlock (R L), ‘Rdatiotwftip of the Permian to the 
Trios in Nottinghamshire, 360, the Geology of the 
Melton Mowbray District and South-east Nottingham¬ 
shire, 386 

Sherrington (Prof C S, FR S.), Results of some Ex¬ 
periments Indicating the Existence of Afferent Nerves In 
the Eye Muscles, 37, Constant Current as a Stimulus 
of Reflex Action, und the Effect of the Intensity of the 
Current on the Response to Stimulation, 27 
Shipley (Dr ), Partial Sterilisation of Soils, 35 
Ships, tne Reduction of Rolling in, H Frnhm, 350 
Shrivell (F W E ), the Manuring of Market-garden 
Crops, 405 

Shmbsole (W H ), Protertlon of Useful Birds in Hungury 


nnd Greut Britain, 381 

Shull (Dr G H ), Further Evidence In favour of a so- 
called Pure-line Method In Corn Breeding, 217 
Shuttleworth (Dr G K), Mentally Deficient Children, 
their Treat ment nnd 1 raining, 507 
Slamung Gibbon, the Song of the, R I Pocock, 170 
Slddons (A W ), Practical Measurements, 303 
Sidgrenves (Rev Walter), tho Turkestan Earthquake of 
January 3-*, 37a 

Sidgwlrk (Alfred), the Application of Logic, 436 
Siemens (Alexander), Engineering and Civilisation, Address 
ut Institution of Civil Engineers, $9 
Sliver (Dr G ), Observations of Magnetic Declination and 
Dissipation of Electric Charge which they mode at 
Padua on May 14-ai, 150 

Stmmonds (C), Tralti complet d’analyse Chlmlque, 

app1Iqu6e aux essnis Industrie!*, Prof J Post and Prof 
B Neumann, 433 , ^ , 

Simpson (Dr George C ), on the Electricity of Rain and 
its Origin In Thunderstorms, 81 , Atmospheric Elec¬ 
tricity over the Ocean, 46a * ... ...... 

Simpson (G C E), Hemoglobin Metabolism In Malarial 
Fever, a6o « 

Simpson (J J), HJcksonella, a New Gorgonellid Genus, 

SlmUoo (Dr Sutherland). Obtervatkm. on the Body Tem¬ 
perature of the Domeetlc Fowl during Incubation, «6i 
Simullum and Pellagra, R Shelford, 41, Dr. C Gordon 
Hewitt, 169 ..... , _ 

Simultaneity of * Abruptly-beginning Magnetic Storm*, on 
the, O Krogneaa, 1701 Dr L. A. Bauer, 306 
Slnel (J), Exploration of a PataoHthlc Cave*! welling, 
known a* La Cntte, at St Brelade, Jereey, 344 
Singing the Brain and.dhe Voice In Speechend Sons, 
Prof F W Mott, F R S, Prof John G MeKendrid*. 
FRS, 199. the Abutn of tho Snglng.and SpeaUiw 
Voice, Cauaee, Effect., and Treatment, FjoL 1 L b 
Moure and A Bowyer. Prof JohnTS McRradridt, 
F.R S, too 1 the .Voice, Dr, W A Altken, Prof Jdm G» 
McKendrlck, F.R S, 199 _ 

Singularities of Curve, .and Surfacm. A. B. Baaa.it, 

F R S , 33*. 44o. T J 
Slriu., the Radial Velocity of, W Mfinch, xjt 


Mfhn, "I 

Jfortia). tyll J 


Index 


xtiii 


Slaapmg Slckntu, Native Method! of kUhlng In Relation 
to. the Incidents and Dissemination of, Dr Budtkir, 17b, 
in Morbology 

Sling, Distribution of the, in Amtruu Dr 1 nidi rut 147 
Smalley (W M), Appur tuu for the Kupid Lletiro 
Analytical Determination of Metals, 360 
Smiles (Prof Samuel) the Relation* between Chemic tl 
Constitution ^nd some Phyili d Properties 09 
Smith (Prof f Akx), Dynamic Method for Medburing 
Vapour Pressures with its Application to Benzene and 
Ammonium Chloride 193 Quantitative Study of thi 
Constitution of Calomel Vapour, 193 
Smith (A M) u New Method for Estimating Givous 
Exchange* of Submerged Plants 530 on Assirml itu 11 
In Submerged Water plants and Us Relation to Lh« Con 
centration of Carbon L) oxide md other Victors 5)0 
Smith (Charles) Solutions of the Examples in an Lkinen 
tary Ireatiec cm Conic Sections by the Methods of 
Coordinate Geometry 


nirh (Prof O Elliott 
rl " 



£°R 1 


S ) the People of Egypt 34 
Burial Custom* in Egypt 41 the Convolutions 
Brim 97 the Ntgro in the New World Sir 
11 Johnston G C M C* K C B 17a th 

gical Surviy of Nubi 1 Riport on the Hum in 
310 der Stand unv ri r K nntmss \om 
Menschcn Prof W Br mi 1, 402 an Ai count 
'a Hist m of the Spine in an Egypt) in Mummy 
ig to the tinu of the Twenty first Dynisty ibout 
, »c , 549 

(IV G F H) Schw irtrt mbergile 4 )6 
(H <ji ) 1 Ribcirch on (hi Pints of Austrihi 4^ 

hilh (Harold H unci) Aigrcttis ind Bird Skin* th 

Iruth about thnr Collection ind Txport 207 
Aigrettes md Bird Skins” 316 
Smith (l>r H H immond) Possible t lute of P11 unit 
enteritis in the Red Groubo ( La&opuv sioUcus) 22U 
Smith (PI) rheorllcil Muhanic* 109 
Smith (Stinky P) Hydro* k Urn Jkvclopm ntb ind In 
gnus ring I kocstir 198, II i trli Motor* Henry M 
Hnbirt at 8 

Smith (Mr) the Giology of the Mr lion Mowbr iy Dislrut 
md South r isf Nottingh t inshire 380 
Snnthooni in Institution Prognss of th Dr C I) 

W ihotl 326 

Smoke md its Prevention Trof \ ivi in B I nves t 
I ondon Institution 290 

Smoluchowski (Prof) Me i*un m« nts of llu licit ( 1 ndu 
tivities of hint Powdirs und the Influence of th Si/ if 
the brims md the StuU. of th* Gib bftxmn thun on 
the Conductivity 30 

Snell (Mr ) Bthiviour of the Chromosomes during Mitosi* 

*8 

Snodgrn** (R E) the Anatomy of the Homy Bee 1C9 
the Thorix of the Hymenoptern 246 
Snow (H J) in Forbidden Sen* 408 
Soddy (V ) Conduction of Heat through Rirefi d G is s 9., 
Solar Activity lenipernture Chmgcs ind Prof V II 
Bigelow 3 3a 

Solnr Activity nnd Teijestrlil Temper iturr* W J 

Humphreys 87 

Solar Coronx Trnmig the In lunar Observition* Im 
Touihet 283 

Solar Ptrollix, Determination of the, Charlis D Ptrrine 
#87 

Solar Physic* Obser* dory the 373 

Sollaa (Prof W J.hRa) Palwoluhtr Shift Stnlghtmnrs 

sJIV Area the Bird* of Dumfriesshire—a Contribution 
to the Fauna of the Hugh S Gladstone 378 
Sommerfeld (Dr Paul) Mllih und Molkertipidukte ihrc 
Eigen*chaften Zusam men set rung und Gewinnutig 168 
Song of the Siamang (ribbon, the, R J Pocock 170 
Soured Milk and ita Prcparatkm, I actlc Cheese* Trof 
H T Hewlett, 338 

South African Association for the Advancement of Science 
Science and the State Dr T Muir C M G, TRS 

it, ail 

SokthaO (Prof J P C) the Mnripl* and Method* of 
Geometrical Optica especially a* Applied to the Thtory 
of Optical Instruments 499 

StrtHflii (Mbs S C M J, Constant Current as a Stimulus 


of Reftel Action, arid the Effect of the Intensity of the 
Current On the Response to Stimulation, 27 
bpalskl (B), Skull 01 the haw lulled Bird (OdtmtcpUryx 
tolutptca ), 288 

Spearman (Dr), Inquiry into Individual Variations of 
Memory among some 400 Subjects, 89, the Relation of 
the Memory to the Will, 333 
Sputarlcs the Prescribing of, A S Pertivul, 467 
spatrohcopr and its Work, the, Prof H F Newell, 
IRS, 300 

SpM-irum Analysis the Spectrum of Nova Saglttarli No j 
L oon Campbell aa, Prof Millo%\ich aa, Stars having 
Peculiar Spectra, und New Vamble Stirs, 87, Modi Bui 
tioni undergone by the 1 ines of the Spark Spectrum In 
1 Magnetic Fidd G A Hemkaluh 161, Dr Const 
/akrzewhki ■ Measurements on the Dispersion of Metallic 
Bodies in the Visible Spectrum 179, 180, the Spectrum 
of Halleys Comet, C P Butler, 193, the Spectrum of 
the Amuicin Nebula, Dr Max wolf 282 Vacuum 
tut* Spectra of the Vapour* of sonic Metal* ind Metallic 
Chlondi* Dr J H Pollok 327 the Orbits of Seviriil 
SprttruscopiL Bin me s R H Biker 384 b C JordaA, 
185 New SpectroHopic Bln ines j H Moore 523 
Mr Paddock 323, Prof Campbell 524, on the Sen*i 
bility of tht Fye to Vmation* of Wavelength in thi 
Yellow Rfgion of the Spictrum Lord Ray high, OM L 
HRS it Royi! Society 421, Lancs in the Spirlri of 
N, bull* Dr W H Wright 444 First Observations 
on the N< w St ir m I ocert 1 P ldr ic 463 Pol (intuition 
in thp Spi ctrum of 0 Ceti Dr Wnght 486 Rim arches 
on th Maw mint* of the Sol ir Atmospheric I nytr* by 
lh*- Displ 11 mint of tht I in s of the Spirtrum 
H Deslindns 407 the Sputm of *oihl Wolf Rnyet 
Star* J t Dune in 332 

Sphere* of liquids the lormition of, Chi* R Dirling 

•spu r (Rev F C ) Ihr f oco* Keeling Atoll 11 
Spillminn (1 ) Physiologic il Sigmm inre 0/ the Vll ll 
Coloration of Iiuioiytih 361, I liminiting KAle of the 

I uiorytis aa j 

Spmori Biruin dr hlhik Otto Bunruh 367 
Spilsbi rgf n Stockholm to the Geologist*’ Pilgrimige 
C. W I mnp I ugh IRS i^j 
S pilt x (b J ) Microscopy th* Construction Theory, md 
Use of thi Microsropi 2 pi 

Spoonbill the Home life of thf the Stork ind some 

II ron* H Bfithmi VM 

Sport ind G imi * tin Tni vclopcedi 1 of 274 
Sprnnger (I du ird) hirhte Si hlnern arlw r Strffrns iibtr 
d is Wesen der Universit it 367 
Stmdird Cell* th El (tromotive 1 orce of Dr R T 
(it i/ibrook, IRS 308 

Stinkevitsch (Prof B V) Odessi Observatory, 1008 423 
Stipf (Dr O) Report on International Botmiad Con 
grts* h Id at Brusseh on M iy 14 22 1910 393 

Starling (S Ci) Dimonslrition of rdtier ana Ihomsan 

rffecti >>12 

St irh thi Spectrum of Novi Saglttarli No 2 Iron 
C imply II 22 Prof Millosivirh 22 M ignitude of 
Nou Sigittirn No 2 Dr Rlstenpart iqi Discovery 
of nnolh r Nov 1 Sagitt mi No 3 Miss t onnon 248 
Nova Sagittini No 3 H V 3306 Mim Cannon 3s 3 
i New Virubk Star or 1 Nova 97 1910 Cygm Mr 
Htnks 22 New Variable Stirs in Harvard Map No 4 3 
Misi Cannon 22 St ir* having Peculiar Spectn and 
New Vinabk Stirs 87 Virinble Stirs in tht Orion 
Nebula 87 der Stemenhimmel Prof J D Memer 

•chmitt 10a Selenium Photometry of Stirs Dr Jwl 
Stibblns X19 Photognphic Magnitudes of Sevtnty- 
one Pleiodea Star* Adolf Hnntek, 119 the Rndul 
Velocity of SInu* W Munch hi Proper Motion of 
the Star BD +33 0 99 Dr Abttli 181 the Photo¬ 
graphic Migmtude* of Star* Prof E C Pickering, 
181 E Hertnprung 181 Nova Are# 98 1910 Dr 
Rbtdhpart, 218, the light Changes of lortynma Van 
ible Stnin Dr I Praikn 248 the Movement* of 
Certain Stars in Space, Compared with that of the 
Sun Dr P Stroobant, j8a the Storm from Year to 

Year, with Chart* for Pvrrv Month, H P* nam H^wkim, 

304, th^ Star Calendar for i9*« H Penam HiwkifUg 

304, the Star Almanac for 191 x, H Periom Hawkma, 


xfav 


Index 


r j y i rtw , 

l MM #* 1911 


314, Nineteen Slant with Newly Discovered Variable 
Radial Velocities, O J. Lee, 319, Round the Year 
with the Stars, Garrett P Servlis, 333, Nova Lacrrtifi, 
Mr Hlnki, 3.18 , Mr Kspin, 348, 384, pr Graff, 417, 
Prof Max Wolf, 384, 453, 523, 552, Prof Pickering, 
384, 523, Mr Bellamy, 384, Prof Barnard, 453, 
Prof Millosevich, 443, Dr Munch, 453, Prof 

Hertzflprung, 453, Felix de Roy, 453, Herr M< wes, 
4 S 3 » 1 * Idrac, 486, 523, Prof Nljland, 523, Dr Kdhl, 
5*1, P M Ryves, <23, u New Variable or Nova 
(*34» 19m, riscium), h hrnut, 418, Double Stars, Dr 
K G Alrken, 41K, Prof Burnham, 418, Star Colours, 
Mr Inncs, 418, Dlsco\ery of an Eighth-Magnitude 
Nova, Mr Espm, 319, the Orbits of Several Spectro¬ 
scopic Binaries, R H Baker, 384, F G Jordan, 385 
New Spectroscopii Binaries, J H Moore, 523, Mr 

Fmldock, 523, Prof Campbell, 524, Photographic 
Determinations of Stellar Parallax, Prof F Schlesinger, 
444 Stars shown to the Children, Ellison Hawks, 506, 
the Spectra of some VVolf-Ruyet Stars, J t Duncan, 553 
Stntlstlu, International Mineral, Prof Henry an 

St^nd (Dr ), Ri lutions of Scleno with Commercial Lib, 90 
Stibblng (E V ), Forestry Education its Importance nnd 
Kequlreiw nts, I^erture nt the Unnernity of Edinburgh, 
61 , 1 'nsrrvatinn of Bamboos from the Attacks of the 
Bum boo Beetle or “Shot-borer," 178 
Strbbins (Dr Joel), Stlenium Photometer Measures of the 
Brightmt* of Halley’s Comet, 51, Sflenium Photometry 
of Stars, 119 

Stef I (R Elliott), Practical Flectricity and Magnetism, 135 
Stef 1 , a Fourth Rocnlescencp in, Prof J O Arnold, 147, 
Prof W F Barrett, F R S , 235 
Si is le (Dr B I) ), PropMiiiH of Binary Mixtures of some 
T Iquefled Gases, 453 

Stegosaurus, the Armour of, b A fin ns, 73, R L , 73 
Sti Iger (Georgi), Frror* in the Chnnlctl Annlysls of 
liypHum, 420 

Stein (Sigmund), Sugar-Beet Growing, 23 
Slelfox (A W ), I 1 st of the land nnd brewh-water Mol- 
luscn of Inland, 296 
Stellnr Magnitudes, J F May bee, 348 
Stephens (l>r J W W), Peculiar Morphology of n Try¬ 
panosome from n Case of Sleeping Sickniss nnd the 
Possibility of Its being a New Species (Trypanosoma 
rhod*siensi') r 64 

Sierm nhlmmel, der, Prof J D Messerschmltt, 102 
Sle\ens (Prof W ( ), Plnnt Anatomv from th» Standpoint 
of the De\elopmcnt and Functions of the TiShULM and 
Handbook of Mu ro-tcrhnfc, 335 
Stevenson (Cupt W D H ), the Killing of Ruin nnd Rnt- 
flens bv Hydrocyanic Acid, 246 
Stewart (the lute Samuel Alexander), Life-work of, 41; 
Stockholm, the International Agrogcolngical Congres* nt, 
88 

Stockholm to Spitsbergen the Geo log let s’ Pilgrimage, 
O W f nmptugh, F R S , 142 
Stnkcy (Miss A G ), Sporangium of Lycopodium pithyoides 
345 

Slopes (Dr M C), Lower Cretnceou* Angiosperms, 139 
Strnhun (Mr ), the Geology of the South VVuii * Coalfield, 
386 

Strnhan (Col George), Death of, 380 
Stray Len\es on Travel, Sport, Animal*, and Kindred Sub¬ 
ject*, J t Walter, 270 

Strecker (Dr Karl), Present Position of Wireless Tele¬ 
graphy, 118 

Stroobant (Dr P), the Moxements of Certain Start, in 
Space, Compared with that of the Sun, 282 , Astronomy 
at the Brussel* Exhibition, 283 
Strutt (Hon R J , F R S), Helium and Geological Time, 
6, 43, Afterglow of Electric Discharge, 226, the After¬ 
glow of Elrctrlc Discharge In Nitrogen, 439 
Stubbs (F J ), Egret* formerly Common in England, ao, 
Nature of die Colouring of the Kingfisher, 316 
Suit lei TWorles Modern* du Solell, j Bonier, 68, 
Vortcwigen Uber die Physlk der Sonne, Prof K Pnng- 
8helm, 68, the Movements of Certain Stars, in Space, 
Compared with that of the Sun, Dr P Stroobant, 282 
the Progressive Disclosure of the Fntlre Atmosphere of 
ft the Sun, Dr H Deslandres at Royal Institution of 
Great Britain, 422, 437, the Progressive Disclosure of 


the Entire Atmoseh^^fcdie Sun, Albert Alfred Buss, 
540, Utilisation fffihMn’w Heat, Prof Coraikl, 454 
Super-organic Evolution^ Dr E Llurla, 71 
Suplno (Prof Felice), Effect of Light on the Ova of Trout, 
149 

Surgery Death of Prof Franz Kdnlg, 2x5, Present Status 
of Neurological Surgery, Dr Harvey Cushing, 147 
Surveying F leld and Colliery Surveying, f A 
O’Donahue, 405, the New Zealand Surv^S 185, Death 
of Col George Strnhan, 380 

Sutherland (Alexander), Excavation of a Broch at Cogle, 
Walten, Caithne**, 22 

Sutton (Dr), Question of Utilising Wind Power in Country 
Districts, 148 • 

Swinburne (J ), Separation of Oxygen by Cold, 360 
Sy (F ), Halley’s Comet, 351 

Sykes (Major), North-eastern Persia the Ancient Parthln, 
and Hy reams, 84 # 

Sylvester (James Joseph, FRS), the Collected Mathe¬ 
matical Papers of, 434 

bymes (W L ), Certain Physical and Physiological Proper¬ 
ties of Stovaine and Its Homoiogues, 529, Fffect /of 
some Local Anasthetics on Nerve, 529 ' 

Synchronisation of Clocks, 516 

Syon House, Brentford, Catalogue of Hardy Trees and 
Shrubs Growing m the Grounds of, A B Jackson, 13b 

Taffonel (J ), Safety Explosive Fmployed in Mines, U) 

I ait (Dr J ), the Conditions Necessary for Ictanuv of the 
Heart, 27, Neurogenic Origin of Normal Iletrt 
Stimulus, 37 

Tannery (Prof Jules), Death of, 114, Obituary Notice of, 

*75 

Tasmanian Crania, Dioptrographlc Tracings In Four 
Normal of Fifty-two, Prof R J A Berry and A VV D 
Robertson, ihb 

Tchoupaefl (I ), Action of Hydrogen to the Isomeric 
Thujenes nnd Sablnene, 227 

Technical Institutions, Association of, Sir Henry Hibbert, 

5*5 

Technical Institutions, the Association of Teachers In, 55 
Telegraphy, Wireless Wireless Telegrams direct from 
Canada and Massowah, 82, Fiffel Tower used for Daily 
Transmission of Timc-signuls 10 Ocean-going Vessels by 
Means of Wireless Telegraphy, x 14, Present Position of 
Wireless Telegraphy, Dr Karl Strecker, 118, Telephonic 
and Radlo-teb graphic Comparison* of Chronometers by 
the Method of Coincidence* b« tween Paris and Brest, 
MM Claude, Ferrid, and Dritncourt, 161, New Experi¬ 
ment In Stimulation by Shocks In, Br Glatzel, 227 
Some Improvements In Transmitters and Receivers for 
Wireless Telegraphy, Prof J A Fleming, PRS, 348, 
Telegraphic Message from the as Cedric, 314, Fxperl- 
ments In Wireless Telegraphy from on Aeroplane, A 
Senouque, 463 

Temperature Changes nnd Solar Activity, Prof l f H 
Bigelow, 352 

Temperature of the Upper Air, M Rykachcf, 323 
Terrestrial Temperatures, Solar Activity ana, W J 
Humphreys, 87 * 

Theal (Dr G McCall), the Yellow and Dark-skinned 
People of Africa, South of the Zambezi, 542 
Theobald (F V), the Damage done to Fruit Trees by 
Thrips, 184, a Monograph of the Cullcidm or Mosqui¬ 
toes, 330 

Therapeutics Diseases of the Skin, Including Radio¬ 
therapy and Radiumthrrapy, Prof E Gaucher, Dr 
A C Jordan, 363, Form of Treatment of Wasting 
Diseases of Young Children, M Quinton, 416 
Thlenemann , (Dr I), die Vogelwnrte Kossltten der 
Deutschen * Ornithdtoglschen Gcsellschaft und das 
Kennadchnen der Vttgel, 307 

Thisel ton-Dyer (Sir W * T, KCMG, FRS), the 
Jodrell Laboratory at Kew, ioj , the Inheritance of 
Acquired Characters, 3711 What Science* has done for 
the West Indies, 477, Origin of Incense, 507 
Thodav (D), Experiments on Atuesthetfsed Leaves, 2$, 
Assimilation and Translocation under Natural Condi¬ 
tions, 58, the Inheritance of the Y e ^ DW - Tinge In Sweet- 
pea Colouring, r6o 

Thoday (Mrs), Morphology of the Ovule of Gnetum 



Jftaima, 

JTflriPthbWii 


IneUx 


xlv 


sfn<Q*um, 59 the Inheritance of the Yellow Tinge in 
Sweet pea Colouring, 160 

Ihomaa (H Ham thaw) the Leaves of Calamity 41)6 
Ihomaa (H H ), the Skomer Volcanic Senes (Pembroke 
thlre), 530 

Thomas (Ivor), die Klimatischen Verhaltmtse der geolo 
giachen Vorzcit vom Pr«ccmmbnum an bis zur JeUtzeit 
und lhr Einfluss auf du. Entwnkelung der Haupttjptn 
dtajier und Pflancenreichet Dr hmil Corthaus 3b 
Thomafc (Oldfield), Mammals of the Tenth Edition of 
1 innctus 395 

ihomaa (Mr) the Geology of the South Wile* Coalfield 
3*0 

Ihompson (Prof I) Vrcy W) In 1 orbidden Seu. 510 
ihompson (M S) rxcavation* in Ihu»*il) m 1910 jj 
D istribution of Early Civilisation in Northern Orua 
In Relation to its Geographical Features 430 
ihompton (Prof W II ) Nutritive Vilue of Buf Extract 
37 • 

) hoenson (D) Some Fnumorative Studies on M ilirul 
Fever, 360 ( ase of Sleeping Sickness Studied bv Ph.uk 
Fnumtrativf Methods 260 

Ihomson (Prof J Arthur) the Determination of S x 464 
Darwinism and Human I ife, 504 
Ihomson (J G) I numeritive Siudift on Trypanosoma 
tfambtrnae and Trypanosoma rhtdtsirnu in Rats 
Guinea pigs and Ribbits aho Experiments on the 
Treatment of An mils Infoeted with liypcnoxom s by 
Meins of Atoxvl Vjuincx Cold \ Ri)h end I tueo 
rj tic I xtnt t abo 

ihomson (Sir J J IRS) Science in 1 Fn^ nt ring 
Address at Junior Institution of Engineer* taa New 
Method of Investigiting the Positive Ri\s 128 the 
Dynamics of 1 Golf Hall Discourse nt Ro\al Institution 
a^i 

1 homson I ff rts Demonstration of Peltier and S G 
Starling 312 

Thornton (John) a Course of Element in Science 5 
Ihorpe (Sir I Fdward CB E R S ) History of ( h m 
istry 3 the Volume of the Kilo^rimme of Water 
343 lravtux et M^moires du Bureau International d s 
Poids et Mesures 342 

Tian (M ) Nature of the Decomposition of Hydrogel 
Peroxide Solutions produced bv Light 337 
Tiger thf Life Story of a, Lt Col \ 1 Moekler Eern 
man 333 

lilden (Sir W ilium A IRS) Mod in Scientific R 
varch Address it \ es v C lub jq the FlcmrnU fig 
I illvard (R J) Experiments with Dragonfly Lirvc 
238 Camactma othcHo 363 

lime Accuracy of on Magnclograins G W Wilkcr 
336 

1 inazzi (Dr) Applir ition of the Dilitometric Method to 
the Study of the Pol\morphism of the Alkali Nitrates 8*5 
ITnslev (II and Co ) i Simple ind Strong Form of Vibn 
tion Galvanometer bised on the Kelvin Gilvinomrter 240 
1 ison (A) Are the Gnetales Apetalou* Angiotperms 7 
463-4 

Todd (G W) Mob lily of the Positive Ions in Gases it 
I ow Pressures 129 

Tokyo the Niw B njiro Kusaknbe 183 
Tohnnchef (I P) Chingea Made in the Map of the ( 01st 
between the Rivers Khatangn and Anabar 317 
Tomb of Two Brothers the Miss M A Murray 332 
1 orday {E), the Bu Sbongo of the Congo Free Stitt 
■3 

Tomquist (Prof A ) Geologfe von Oatpreussen a68 
Touchet (Fm) I racing the Solar Corona In I umr 
Observation* >83 

Toula (Franz) Investigations of a Pro glacial or Inter 
glacial Bone-deposit near Kronstadt 383 
Townsend (Prof F T ) First Course in Calculus 368 
Townsend (Prof J S F R S ) Charges on Tons in Gases 
and aovne Ffleets that InffuenA the Motion of Negative 
Ion*, 304 the 1 heorv of Ionisation of Gases by Collision 
400 * 

Toxicology Vergiftungen durch Pflanzcn und Pfinnzen 
Jtoffe* eln Grundniz der vegetalen Toxikologfo fur prak 
tische Aerate Apotheker und Bdtaniker Dr T 
KanngieMr Henry G Greenish 4^ 

Toyama (R ), Silkworm Problems, 151 


razor (Miss T), Results of some Experiments indicating 
the Existence of Afferent Nerves in the Lye Muscles 37 
I racy (H C) Significance of White Markings in Passerine 
Bird*, 537 a 

Iran son dine Railway the Dr John W Fvans a 19 
transference of Nunus in Zoology the Dr W 1 Caiman 
406 

I ranbvaal Agricultural Journal Dr E J Ru&m II in 
Travis (W R) Small Muroxcope 1 imp Pirluulirlv 
Suited for Opaque Objects and Dark ground Illumination 
with High Powers 361 

Tronicirrtt (Capt A J N) Bullfighting among the 
Eulmi 116 Tolk tales dealing with the Relations of 
H'uixa Parents and Children 146 
Jrnr (Dr (1) die Alkaloids 131 
1 ngooometry Prof A G Half and F G Erink 4(8 
lruronometry the Ihroty of lkm<ntary Prof D K 
Pitkcn, 167 

Tropical Dimim* a Suggested Research 1 und for 38 
I roueMart (Piof FI) Enune des Mamnuftros d I urop* 4 
Irouessart (Di 1 ) Rfportid Dim o\try in the Congo of n 
New Mammal 481 

liouton (Piof E I ) Dtmnnstration of the Phiae Diffc f 
erne betwn n the Primary and Secondary Curnnts qf a 
J ra ns former bv Means or a simpk Apparatus 330 
Jnu (II ) 1 xprrimrntil end ( hcmn.il Ovular Action of 
Bitumen Dust and Vapour (3 
True (T W) Spmm ns of Ik iked Whiles (/tphudi) in 
the United St it s \ itional Mum urn uh 
lsrhulok (Dr Phi S) d is Svsttin dvr Biologic m 
Torsthunc und I dire jj 
luckti (Runird Eroudr) I)cith of 114 
lunziiinnnn (<■ W dc) a Tmtisc on Llutnc ri lhorv 
ind the Proht m of the Uni vers considered from the 

PhvMtnl Point of View with Milhnnutu il \ppcn 
dices 99 

1 urkestin Iuithqi ike cf Janu irv 3 4 Rev Welter Sid 
greaves 37a I Idwird Norris 473 
I urner (Dr Diwuon) R suits of th \ ru>. in Theripcutic 
Dose h on the Growing Hri ns of Rabbits 37 
1 urner (Prof II H) Ac cunt > of the Positions nf the 
Star Image* in the Harvard Sky 226 Recent 
Advance of the Astronomical Regiment 385 
Turner (R E) Fossonal Hvmcnoptcra 4)b 
I I utt (J W ) Ih ith of 343 

! I wort (E W) Method for Isoliting and Growing thf 
f pra Hicillus of Mnn 127 

r>rrell (G W) Character* of Igneoux Rot kb in South rn 
Scotland 387 

Underhill (Chirks R) Solenoids FI rtromjgnrts ind 
l loctromagnel ic Windings 43a 
United States the Conservihon of Nalunl Resources in 
the Charles K Van Hise 34-) 
l mted States Nival Observatory 418 
University ind Tducntionil Intelligence 33 63 93 135 

138 190 223 394 337 360 303 4^0 494 

Unmum T ribo I umincscenre of Prof W A Douglas 
Rudgf 307 Alfred C G Tgerton 308 
Urbsin (I ) Arc I amp h ivmg a Mercury Kathode and 
giving White light 497 

Urbam (G ) Stei itisation of Wikr on the I irge Stab hy 
Ultra violet I ight 63 New Flemtnt Atcompinving 
I utecium and Scandium in the Godolinitc Larths 
Ccltium, 439 

Vncifl (Dr) Theory of Numbers 86 
Valle (Dr F) Deith of, 83 

Vnnabihtat mederer Or gam 8 men die Ilms Prmgshnm 
C Clifford Dobell 301 

Variation*, Lemons sur le Calcul des, Prof J Hadamird 
>97 

Vissall (A ) Practical Measurements 302 
Vaupel (Dr F), ITora of the Samoa Iilands 382 
Vegard (f ) Studies of Magnetic Disturbance* 473 
Veley (V H) Certain Physical and Plyaiological Pro¬ 
perties of Stovaine and its Homotoguea 539 Effect of 
r some Local Anaeathetlca on Nerve, 519 # 


xlvi 


Index 


Vermorel (V), General Principles which Ought to be 
Followed In Establishing Formula for Insecticide*, a6s 
Vernadsky (W ) f Chemical Distinction between Orthose 
and Mlcrocllne, 338 

Vemeulf (A ), Nature of the Oxides causing the Coloration 
of th« Oriental Sapphlip, 3«, Preparation of the Black 
Enamel of the ItafcnGreek Potteries, 565 
Ystaon (Dr H. M ), Dakin's Work on Oxidation of Fatty 
AoMs and Amlno-arhU by Hydrogen Peroxide and Traces 
of Ferrous Salts, 26, Kosults of some Experiments on 
the Combination of Poisons with the Contractile Sub¬ 
stance of Cardiac Muarle, ay 
Veronica prmtrata, L , Teucrium, L., und austriaca, In, 
nebst eincm anhang liber deren nfichste verwandtr, Dr 
Bruno Watrl, 367 

Vertebrates. Guide to the British, Exhibited in the Depart¬ 
ment of Zoology, British Museum (Natural History), 334 
Virtobrates, Morphological Method and the Ancestry of, 
Prof J Graham Kerr, F R S , 303 
Vtrworn (Max), dir Fntwlcklung dcs menschlkhen Grlsics, 
19 

Vmoy Club, Modern Scientific Rp*w*nrrh, Sir Wllllatn A 
• fiiden, F R S , at, 99 

Vibrations of a Pianoforte Sound-board, G H Berry, ^41 
Vlikirs (H M), an Apparently Hitherto Unnoticed 
“ Anticipation " of the Tncory °* Natural Srlmlon, 510 
Villey fjeafi), Measurement of Very Small DNplnn merits 
by Means of the Electrometer, 34 
Vlmill (I W T ), a Course of Drawing for the Standrads, 
stiH , Natural and Common Objects in Primary Drawing, 
3(18 

Vinet (F ), L*ad Arsenate m Viticulture, 263 
Viollc (L ), the Ingestion of Mineral Acids in the Dog, 408 
Viticulture, Lead Arsenate in, L Moreau and E Vlnct, 
a6a 

Vivisection, the Truth about, 344 

Vogel war te Rossltten der Deutschen Ornlthologlschen 
Geselltchaft und das Kennreichnen dor Vogel, die, Dr 
] Thienemann, 307 

Vogel welt, Unleltung zur Beobachtung der, Dr Carl 
Zimmer, 503 

Voice, the, Dr W A Aitken, Prof John G McKendrJck, 
F R S , 199 

Voice, the Abuse of the Singing and Speaking, Causes, 
Effects, and Treatment, Prof E J Moure and A 
Bovver, Prof John G McKendrlck, FRS, 199 
Voice in Speech and Song, the Brain and the, Trot F W 
Mott, FRS, Prof John G McKendrlck, FRS, 199 
Voigt (Prof ), Liquid Rendered Double Refracting by the 
Action of a Magnetic Field, 118 
Volcanoes Matavanu a New Volcano In Savall (German 
Samoa), Dr Tempest Anderson at Royal Institution, 93 
Volkmann (Paul), Erkenntnhtheoretische Grundzuge der 
Naturwlssenschaften und Hire Bcziehungen zum GeUtes- 
leben der Gegenwart, 333 • 

Volume of the Kilogramme of Water, the, Sir T Edward 
Thorpe, C B, FRS, 14a 

Wace (A J B), Excavations In Thessaly in 1910, 93 j 
Distribution of Early Civilisation In Northern Greece In 
Relation to its Geographical Features, 450 
Wager (Harold), Chromosome Reduction in the Hymeno- 
mycetes, ^9, the Function and Fate of the Cystidla of 
Coprinus, 39, Effect of Gravity upon the Movements 
ana Aggregation of SugUna vttidts , Ehrb , and other 
Micro-organisms, is6 

Wahl (A), Condensation of Acetic Ester with its Higher 
Homologues, 396 

Wahnschaffe (F), Geologise he ChnrakterbUder, II , Grosse 
erratlsche BWcke Im nord-deutschen Flachlande, 403 
Wainwrlght (Mr), Colour Contrast In Photomicrography, 

Walcott (Dr CD), Progress of the Smithsonian Institu¬ 
tion, <16 

Wnlffo (Fullerton L), Progress In the Construction of the 
Panama Canal, si 

Walker (C E.), Hereditary Characters and their Modes 
of Transmission, 536 

Walker (G W.L an Electrostatic Voltmeter for Photo¬ 
graphic Recording of the Atmospheric Potential, 19s, 
< Accuracy of Time on Magnetograms, s$6 


Walker-Tledale (C W.), the Practice of Soft rhaaqn 
making, 71 

Wallace (Dr William), Encyclopedia agrloqle. Pisciculture, 
George Gutfnaux, 103 

Wallacn (Prof Otto), Nobel Prise Awarded to, 8», a 13 
Waller (Dr Augustus D , F R S.) f Physiology the Servant 
of Medicine, being the Hitchcock Lectures for 1909 
delivered at the University of California, Berkeley, Cal., 

Walfis (B C J, the Teaching of Geographjf 354 
Walpolo (G S), Action of If lac tit a *rogene$ on Glucose 
and Mannitol, 437 

Walsh (Ll-CoI J H Tull), Position of Birds' Neats In 
Hedges, 307 

Waller (Dr If E), Variation In the Oyster-boring Whelk, 

so 

Walter (I C ), Stray leaves on Travel, Sport, Animals, 
and Kindred Subjects, 370 

Walthcr (Prof. J ), Lchrbuih der Geologic von Deutsch¬ 
land, 468 

Warren (S Hazxledene), Arctic Plants from the Valley 
Gravels of the River Lea, 206 
Water, the Volume of the Kilogramme of, Sir T Edward 
Thorpe, C B , F R S , 343 

Watney (Mis* G R ), Zonal Clashiflratlon of the Salopian 
Rocks of Cnutlcy and Ravcnstonedale, 403 
Watson (D M S), Sonic Britibh Mesozoic Crocodiles, 
361, 439 

Watson (Dr Malcolm), Drainage and Mahirta, 471 
Watt (H B ), Early Tree Planting In Stoflind, $<;o 
Watzl (Dr Bruno), Veronica prostrata L, Tetnriurn L, 
und austriaca L nebst einem anhang uber deren 
nachste verwandtr, 367 

Wave-lengths, a System of Standard, Prof Kayser, 151 
Wave-stirred Areas, the Limiting Line of Sedimentation 
in, A R Hunt, 7a 

Weather Instruments and How to Use Thom, D W 
Horner, 405 

Wedd (Mr), the Geology of the Melton Mowbray District 
and South-east Nottinghamshire, 386 
Wedderburn (E M), Temperature Observations In the 
Maddsee (Pomerania), with Mathematical Discussion of 
Temperature Oscillations, 261, Fxpenmentnl Verifica¬ 
tion of the Hydrodynamical Theory of Temperature 
Seiches, a6x 

Weed (Mr), Venomous Toad-flr»hes of the Genera 
Thalassophryne and Thalassothla, 84 
Wegner (Richard N ), Homo aurignaccnsls Houser!, eln 
palmollthlscher Skelettfund aus dem unteren Aurlgnacl- 
ender Station Combecapelle bei Montferrand (PdriSord), 
H Klaatsch and O Hauser, nq, die Aurlgnac-Rosfce 
und ihre Stellung in Stammbaum der Menschhelt, H 
Klaatsch, 119 

Weinberg (M ), MIrrostructure of Hailstones, 485 
Weiss (Prof F F), Some Experiments on the Inherit¬ 
ance of Colour In the Pimpernel, 59, Slglllarla and 
Stlgmarlopsls, 361, 439 

Weiss (Pierre), New Property of the Magnetic Molecule, 
395, the Magnitude of Magneton deduced from the 
Coefficients of Magnetisation of Solutions of Iron Salts, 

Welivy (Lady), Sir F Gallon and Composite Photography, 

Weicli (Miss EG), Zonal Classification of the Salopian 
Rocks of Cautley add Ravcnstonedale, 463 
Welch (Robert), List of the Land and Fresh-water 
Molluscs of Ireland, sq 6 

" Wellcome M Photographic Exposure Record and Diary, 
the, 1911, 301 

Weng (Gustav), Schopenhsuer-Dtrwin - Pessimlsmus oder 
Optimism us, 403 

Wcnley (Prof R M), Rant and h!s Philosophical Revolu¬ 
tion, 404 

Wessex, the Heart of, S "Heath, aoa 
West Indies, the Imperial Department of Agriculture In 
the, Sir Daniel Morris, KCMO, at Rovel Colonial 
Institute, 4tS • 

West Indies, What Science hu Done for the, Sir W. T 
Thlsahoa-Dyer, K.C M G , F R.S., 477 
West (Prof G S), Remarkable New Species of Volvo* 
Collected by Mr Rousselet In Rhodesia, sfS 


Jndtx 


xlvii 


Primer of Photography, 33a 
production and Properties of Soft 


ttk# 0 - AA H|kHi pt thm Common American Hole. 340 

r5S?Si^W«2oott,)* *** phxniuoopCB ^ of 

to i p f w n (R. H ), Hotel on AppHad Mechanics. <37 
Wheat: the Milling and Baking Qualities of Indian 
Whaat. Albert Howard and Gabriel le L C. Howard, 
840 j tjw Influence of Environment on the Milling and 
Boidng Qualities of Wheat In India, Albert Howard, 
H< M Leake, and Gabrielle L C Howard, 149, Wheat 
In India, Its Production, Varieties, and Improvements, 
Albert Howard and L. C Howard, 449, Memorandum 
on Indian Wheat for the British Market, Sir James 
Wilson. K C I E , <47 

Wheat-growing and its Present-day Problems, Dr L J 
Russell, 57 • 

Wheeler (G C ), the Tribe, and Intertribal Relations In 
Australia, s6v 

Wheeler (Owen), a Primer of Photography, 33s 
Whlddlngton (R), production and Properties of Soft 
Rdntgen Radiation, 564 

Wlripple (F J W ), the Public School Geometry, 167 
Whitaker (W , FRS), Worked Flints from tht Ipswich 
District, zi6 

14 White Ants " and other Pests, Protection from, Will 
A Dixon, 39o 

White (II J Osborne), the Geology of the Country around 
A Ires ford, 386 

White (Miss M ), Results of the Hourly Hdlloon Ascents 
mode from the Meteorological Department of the Man¬ 
chester University, March 18-19, 1910, 128 
White (Sir William), Relations of Science with Com¬ 
mercial Life, 90 

White (Sir William H , K C B, FRS), the John Fritz 
Medal Awarded to, 548 
Whitman (Dr Charles Otis), Death of, 444 
Who's Who, 1911, 304 

Wiener (Leo), Race known as the IshmaclUcs, 549 
Wild Flowers of the British Isles, H Isabel Adams, 134 
Willey (Dr A), the Southern Division of the Mannar 
Pearl-oyster Fishery, 148, Ceylonese Drum known as 
Udakiya, 344 

Williams (A ), Presence of Sanderllngs on the Shores of 
Dublin Bay throughout July, 116 
Williams (A M ), Experimental Verifications of the 
Hydrodynamics! Theory of Temperature Seiches, a6i 
Williams (A Stanley), Equatorial Current of Jupiter In 
1880, aj6 

Williams (Dr William), Death of, 548 
IfViltlston (Prof S W), Birthplace of Man In the Light 
of Paleontological Record, 247 
Willing's Press Guide and Advertisers' Directory and Hand¬ 
book, 404 

Wilson (Alfred W G), Organisation and Work of tht 
Department of Mines of Canada, jjai 
Wilson (David), Anecdotes of Big CSts and other Beast s, 

W?&n (Prof Fmest), New Method for Producing High 
Tension Discharges, 96 

Wilson (H A F), Influence of Bacterial Endotoxins on 
Phagocytosis, 127 

Wilson (Prof James), the Origin of Dun Hones, 106 
Wilson (J Bowie), the Mount Morgan Ore Deposits, 
Queensland, 128 

Wilson (Canon J M) Two Fragments of Ancient Geo¬ 
metrical Treatises found in the Worcester Cathedral 
, LIbtarv, 384 

Wilson (W H ), New Method for Producing High Tension 
Discharges, 96 

Wilson (Mr and Mrs), Recent Fireballs, 150 

Wine, Analysis of, and other Spirituous Liquors, C Slm- 

Winter Whitening In Mammals, Note on, Major G E II 
Bamtt-Hamllton, 42 

Wlntervtein (Prof E), die AlkaUMa, 131 
Wireless Telegraphy Wireless Telegrams direct from 
.Canada and Macao with, 8s, Eiffel Tower used for Dally 
Transmission of TlmMlgnols to Ocean-going Vessels 

» means of Wireless Telegraphy, 114, Prerent Position 
Wireless Telegraphy, Dr Kart Streq|cer. 118 Tele¬ 
phonic and Radlortdegraphlc Comparisons of Chrono¬ 
meters by the Method of Coincidences between Paris and 


Beast, MIL Claude, Ferrid, and Drieocourt, 161, New 
E xp eriment* In Stimulation by Shocks In, Br Glatsel, 
st71 Some Improvements In Transmitters and Receivers 
for Wireless Telegraphy, Prof J A Fleming, FRS, 
■ 4 ®1 Telegraphic Message from the is Cwi^ 314, 
Experiments fit Wireless Telegraphy from an Aeroplane, 
A Senouque, 463 

Wltherby (Mr), tho Irish Jay, 381 
Woburn Experimental Fruit Farm, Twelfth Report of the, 
Duka of Bedford, KG, FRS, and S U Pickering, 71 
Wodehouu (Dr, Helen), the Presentation of Reality, 269 
Wolf (Dr Max), the Spectrum of the American Nebula, 
282, the Total Edipse of the Moon, November 16, 1910, 
319, Nova Lncert®, 384, 443, 5 a 1 i 55 a 
Wolnschc Begrlffsbcstlmmungen, Prof Julius Baumann, 

367 

Wolterslorff (W ), Nuturdcnkmulpfligi und Aquurli nkundi, 
110 

Woman, Mating, Marriage, und the Status of, James Corln, 
334 

Women, the Admission of, to the French Academics, 344, 


Women of All Nations, 537 

Wood (F E ), Habits of the Common Aintrimn Molt, 540 
Wood (H E ), Halley's Count, 340 
Wood (Mrs II E ), Mars and its Atmosphere, 486 
Wood (Sir II Trueman), Yndustml England In th< Middle 
of the Eighteenth Century, 299 
Wood (Prof), Errors of Agricultural Fxjw rim* nts, 24, 
Feeding Value of Mangels, 161 
Wiwxl-Jones (Dr F), tho Cocoa-Keeling Atoll, 41, inti, 
139, the Arch&ologlrnl Survey of Nubia, Report on tht 
Human Remains, 3m 

Woodcraft for Scouts and Others, O Jones and M Wood¬ 
ward, 303 

Woodhead (Prof G Sims), Practical Pathology 434 
Woods (Mr), Southern Nebul*. 45* 

Woodward (A M ), Group of Prehistoric Sites Hxuivoted in 
South-west Asia Minor, 23 

Woodward (Dr A S ), Excavations in the Cn\ern of Ln 
totte, St Brelndft's Bay (Jersey), made during Present 
Year by the Jersey Society of Antlqunrles, a6i 
Woodward (M ), Woodcraft for Scouts and Others, 303 
Woodward (Dr R S), tho Cnrmgle Institution of 
Washington and Its Work, 74 
Wootton (A C ), Chronicles of Pharmacy, 398 
W'orsnell (Mr), Halley's Comet, 340 , Absorbing Mutter 
In Space, 443 

Worthington (Prof A M , C B , FRS), the Markings 
of Mars, 37a 

Worthington (James H) Markings of Mnrs, 40 
Wratten (Mr), Colour Contrast In Photomurographv, 319 
Wright (C H ), Flora of the Falkland Islands jq6 
Wright (C S ) Atmosohcrlc fclectrlrity over iht Ocean, 462 
Wrurht fDr ,W H ), Lines In the Spectra of Nebula;, 444, 
Polarisation ln the Spectrum of e Cctl, 486 
W nters' and Artists' Year Book, the, 304 
Wurtz (Dr Henry), Death of, 146 


Yntsu (N ), Germinal T-ocalisntlon In the Egg of Ccre- 
bratulus, 440 

Yorke (Dr W), Autoagglutlnntlon of Red Blood Cells In 
Trypanosomiasis, 427 

Young (Prof R B), Gold of the Banket Conglomerate 
of the Rnnd Imported, with the Pyrite, after the Deposi¬ 
tion of the Beds, 444 

Young (Dr W H ), the Fourier Constants of n Function, 
462 

Zach (Dr F ), Cytologlcal Investigation of Corn Rust, 144 

Zakrzewskl (Dr Const ), Measurements made on the Dis¬ 
persion of Metallic Bodies In the Visible Spectrum, 179- 
180 

Znmmlt (T), Neolithic Interment Discovered between 
Attnrd and Nobile, 244 

Zdarsky (A ), Miocene Mammalia of I-oehen, 284 

ZennecVc fProf “ J ), Fixation of Atmospheric Nitrogen, 546 

Ziegler (Prof Heinrich Ernst), der Begrlff des Tnstlnktes 
emit und jetzt 539 

Zimmer (Dr Carl), Unleitung zur Beohnchtung der 
Vogel welt, 5 03 


xlvlii 


Intfex 


i It .«fH 


Oology* "tow des MartftniRres d^ufoj f prpf Lank *£Sr^ 

Trouatelrt, J, British Mammal*, M*J* QE.1T fkpir H H 


Bridah 1 

Bprrett-Hamilton, 6; Nbw Antelope, % Trkfefaphu* 
buxigm, Mr, Ltfd$kfcer, 19, Egrets formtrly Commog 
in England, F J Stubbs, ao; Origln«of Dun Horses, 
Prof, J. ^ Ewart, F R*§ , 4^ fifof James Wilson, 
iqfi; jhm Coat Colour bi the Hotfe, J B Robert ton, 
138, the Cocoe-Keeling- Atoll, RcV, E C Spicer, 41 , 
F wood-Jones, 41, 106, 4391 the Reviewer, 4a, 106, 
Madge W Drummond, 107, 10$, Note on Winter 
Whitening In Mammals, Major G. E H Barret t- 
HamBton, 4a, Certain Teeth from a Cavern in Cuba, 
Dr F. Ameghlno, 484 Place of Economic Zoology in n 

S odom University, Prof Hlcksatf, 48, Death of A, E 
rown, 8a, Are Mules Fertile?, Prof J C Ewart, 
FRS, 106, Specimens of Beaked Whale* (Ziphlldfe) 
In the United States Rational Museum, F W True, 116, 
Zoology in the Tndlnn Fmpire, 12a, Mimicry In Ceylon 
butterflies, Prof Punnett, 12a, Pipe-fishes, Syngnathida, 
frhm Rivera of Ceylon, George Quncker, t laa, New 
Genu* of Piychodld Dlplern from the Himalaya and 
Travancore, ur Annandale, 12 j, I arv® of a Common 
Calcutta Mosquito, known as Toxorhynchttet im- 
mheritort, C A Pavla, 122 , a Monograph of the British 
Nudlbranrhidte Molluscn, with Figure* of the Species, 
Sir Charles Eliot, K C M O , 133, Echinoderma of the 
Indinn Museum, Prof Ren£ Kcehler, 134, Experiment* 
on (he Occurrence of (he Web-foot Character In 
Pigeons, J Lewi* Bonhotr, 160, 1 ~acerta pelo - 
ponnesiaea, Bibr , G A Boo longer, 160 f Zoological 
Society, 160, 226, 295, Systematic Position of thf 
Specie* of Squalodon and Zeuglodon described from 
Australia and N*w Zenlnnd, 1 S 11 nil, 160, Battle for 
Existence In the Madrepore* of Coral Reefs Ch Gravler, 
161-2, the Song of the Siamnng Gibbon, R 1 Pocock, 
170, New Species of Peripntus, Dr R Horst 177, 
Reptiles of the World, Tortoise* and Turtle*, Crocodilea, 
1 i/nrd\ nnd Snakis of the haliern and Western Hemi¬ 
sphere*, R L Ditmar*, iq6 t Morphological Method and 
tne Ancestry of Vertebrates, Prof J Graham Kerr 
FRS, 203, a Monograph of the Okapi, Sir E Ray 



KCB., FRS 
H H Johnston, GC 
ieiter 1 * Book op thn Ol 

C B , F R S , 3 o<, Sir H; H Johnston, G C M < 
KCB, 306, the Alimentary Tract of Certain Bin*., 
and on the Mesenteric Relations of the Inteatiaftt Lopps, 
F E Beddard, aa6, Development of SoI*$i$tt 4 ndeea t 
Forbes, Dr J F GemnrilJ, 2*6, Guide to tiki British 
Vertebrate* Exhibited in the Department of Zoology, 
British Museum (Natural History), 334, Death of Dr 
Churles Otis Whitman, 244, the Encyclopedia of Sport 
and Games, 174, Medusn of the World, Alfred Golds* 
borough Mayer, aBs, Mammal* of the Tenth Edition of 
Linnaiui, Oldfield Thomas, 395, Report of the Inter¬ 
national Commission on Zoological Nomenclature, Dr 
\V h Hoylo, 294, Anecdotes of Big Cats and other 
Beasts, David Wilson, 333 , the Life Story of a Tiger, 
Lt-Col A F MockUr-Ferryman, 333, Anton Domv, 
(icdachtnhrcdc gehnlten aufden Intsrnatlonalen Zoologen- 
Kongress in Gnu am 18 August, 1910, Prof Th Boverl, 
334, Murrayona phanoUpu, a New Type of Sponge from 
Christmas Island, Indinn Ocean, Dr R Kirkpatrick, 
345, Umoptctorum , U tumidut, and Onodonta cygnra, 
Margaret C March, 361, 429, Anatomy and Develop¬ 
ment of the Mursuplalia, J J Flynn, 362, Animals for 
the Zoological Gardens ot Giza, Capt, Stanley Flower, 

S 8i, Non-calcareous Sponges from ‘ the Red Sea, 
t W H Row, 395, Lcitfadcn /dr das zootaglsche 
Praktlkum, Prof Willy Klikenthal, 400, Index to 
Desor's Synopsis des Fchlmdes Fossil cs, Dr F A 
Bathir, IKS, 404, the 'Iransfinnce of Names In 
7 oology, Dr W T- Caiman, 406, Protozoa Parasitic 
in the l^irgi Intestine of Australian Frogs, juntt W 
Raff, 430, New York Zoological Park, 4^0, Guido to 
llu, i rustucea, Araihnlda, Onychophora, and MyrModa 
Fvhibited in the Department of Zoology, Brltuh Mufeum 
(Natural IIMor)), 505, the Woodlue of Ireland, their 
Distribution and Classification, D R Pnck-Bcresford 
and Nevin H Foster, 531, a Text-book of Zoology, 
Prof T J Parker, FRS, and Prof W A Has well, 
F R S , Prof F W Gamble, FRS, 533 




A WFEKLY ILLLS1RATED JOLRNAL OF SCIENCE. 

To the tohd ground 

Of Suture trusts the mind which buitds for aye — Wordsworth 


THURSDAY NOVEMBER 3 1910 


7 HhORKTICAL MECHANICS 
Cc&rs dir Mdcantque Rattonelle et Experimentale 
tpicialcment dent pour les £fty«cwns et lei m 
gimeurs conforme au programme du certtficat de 
mdcantque rattonelle By Prof H Bouasse Pp 
69a (Pans Ch Delagrave nd) Pnce 20 francs 
NOTTCEABIE feature of this treatise on 
theoretical mechanics is the large number of 
practical examples discussed The majority of thes»e 
are of a physic il rather than an engineering char 
acter some of them dealing with physic tl apparatus 
Investigations of oscillations under various conditions 
occupy a considerable part of the book The author 
claims mechanics ns a branch of physics the first 
chapter of physics and aims at supplying a treatise 
ftf the kind which is likely to be useful to those whose 
interest in the subject depends on its applications t 
practical physical questions He protests agunst the 
unpractical character of the French treatises on the 
subject written by mathematicians and of the jpies 
tions asked in examinations 
To a considerable extent the book fulfils its 11111 
It contains a great deal of information (including som 
useful fragments of mathematics connected only met 
dentally with mechanics) and it is for the most part 
written in a pleasant lucid style slightly marred by 
occasional eccentricities As much of the theory is 
included as is generally needed for practical use no 
attempt being made to restrict the use of mathc 
matical methods There are however some slips 
An Important one which should puzzle a reader un 
acquainted with the subject occurs in the investiga 
turn of Eulers equations Occasionally also the 
methods adopted are clumsy at unduly ponderous 
A case of ponderous treatment of theory occurs in 
so simple a matter as the Investigation of the com 
position of angular velocities The author hints at 
reasons, not fully explained which appear to him to 
ma)ce It desirable in order to avoid all difficulty 
to derive the composition of angular velocities from 
the study of a succession of finite angular displace- 
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menu He goes on to discuas the theory <?f thlk at 
considerable lcngtfi <1 rather tiresome procedure 
Now the meaning of the composition of simitf- 
taneous motions is not a very easy thing to under¬ 
stand and ought to be a matter for clear definition 
Without a definition expressed or implied it is un¬ 
intelligible Prof Bouasse does not give a definition 
of it but he implies that the resultant mofidn 
is to be calculated from the limiting casq, 
of successive displacements when these are 
small Such a method of treatment is not an 
common but surely the method afforded by the con 
s deration of relative motions taking place simul 
Laneoutly is preferable In the case of angular 
velocities the mounting of a body in gimbals provides 
the mechanism which is needed for a clear conception 
of the composition the angular velocity of the body 
being the resultant of its angular velocity relative to 
an intermediate base and the anguhr velocity of this 
lust relitive to the final one The differ net between 
the two methods of treatment is not solely one of 
style The resultant is given by either method and 
in experienced reader would pay no attention to any 
other feature of the arrangement adopted But in 
experienced readers for whom the more elcmentarj 
parts of a book like this must be intended might 
reasonably be puzzled by perceiving that successive 
displacements do not give results identical in all re¬ 
spects with what is proposed The path of \ point of 
the moving body remains 1 zigzag up to the limit and 
if the length of this path were the thing t» be cal 
culated the method of successive displacements would 
not give a correct result If the limit of successive 
displacements is to be regarded as the definition of 
the composition it ought to be a correct method for 
calculating everything about the motion 
It might be expected that a professor of phvsics 
who regards mechanics as a branch of his subject 
would give some attention in detail to the physical 
laws which form the basis of his calculations Our 
author however frankly ridicules th^ idea of ques¬ 
tioning the truth of them and does not even take tip 
trouble to state them correctly He professes to deal 
with the subject from the beginning but any reader 
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whQ*had # no previous knowledge of it would be be¬ 
wildered No pure mathematician could be more 
careless as to what the equations which he desires to 
write down are based upon, or show less interest in 
the question whether the results to which they lead 
are verified Moreover, he does not explicitly refer 
to the base, relative to which the motions studied arc 
reckoned, according to the theory which he is using, 
or appear to take any interest in the remarkable fact 
that the observed motions of bodies define such a 
base, which presumably has some relation to other 
physical phenomena The only occasion on which he 
attempts to deal with the foundations of the subject 
is In connection with the law of action and reaction 
In statics, the treatment of which is clumpy and un¬ 
convincing, perhaps even unintelligible 
As in the case of the rest of physics, there are two 
ways of looking at mechanics, each of which has its 
own proper place One is to regard all parts of the 
subject as coordinated by means of a generalisation 
which is as comprehensive as possible The 
other Is to aim rather at isolating the points 
involved in the subject, so that any degree of Inde¬ 
pendence which they possess may be recognised, and 
so that it mav as much as possible be seen how far 
the most precisely ascertained results carry us, and 
whether a doubt cast on any particular doctrine 
affects the whole foundation of the subject or 
not Though the attainment of the former is the 
constant mm of scientific study, the latter Is the 
proper attitude in which to approach it, and it seems 
to be a mistake to write the first chapter of physics in 
a different spirit W H M 

CANNJZZARO'S COURSE OF CHEMICAL 
PHILOSOPHY 

Sketch of a Courte of Chemical Philosophy By 
Stanislao Cannizzaro (1858) Alembic Club re¬ 
prints, No 18 Pp iv + 55 (Edinburgh The 
\tembic Club, iqio) 

T HE Alembic Club have done well at this juncture 
to publish a translation of Cannizzaro’s famous 
letter to De Luca—a letter which, to use Davy’s 
phrase in connection with an equally memorable pro¬ 
nouncement, acted like an alarm-bell on Europe In¬ 
deed, now that he has joined the majority, no more 
fitting monument to the perspicacity and genius of 
die great Italian chemist could be conceived than the 
publication, in the form of an admirably executed 
translation, of that statement of doctrine which 
astonished and ultimately convinced the chemical 
world of the mid-Victonan epoch 
To the chemists of the present age it is hardly 
possible to convey an idea of the profound sensation 
which this letter created The effect was immediate 
and irresistible At that time the name of Canniz¬ 
zaro was hardlv known beyond a limited circle of 
French and Italian men of science. With the appear¬ 
ance of the fnessage came die conviction that a 
Daniel had come to judgment—that a prophet and a 
law-giver had arisen amongst us. The middle period 
of the last century was a time of political ferment 
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and social unrest, and here and there U culralrihWd Id 
revolution It was equally a period of disturbance * 
and upset in other spheres of human activity 
politics and sociology In chemistry, more perhaps 
than in the case of any other science at that time, the 
old order was changing, but the process*was destruc¬ 
tive rather than constructive Old faiths wens being 
undermined and thrown down* but the new dogmas 
had not stability enough to supplant them 

Cannizzaro’s letter appeared at what, la the cant- 
phrase, is termed the psychological moment. It 
brought order, method, and arrangement Into what 
hitherto had been a mass of inconsistency and con¬ 
tradiction Its logic was so clear, its appeal to history 
and to well-ascertained fact so irrefutable, Its state¬ 
ment of proof so admirably marshalled, that criticism 
was silenced, and the doubter disarmed Before a 
decade had passed its principles were everywhere 
accepted, and it is not too much to say that Canniz¬ 
zaro effected a revolution in chemical thought as 
momentous in Its way as the revolution he was sub¬ 
sequently concerned in bringing about in the political 
development of Italy 

To the student of chemistry it would be superfluous 
to enter into an analysis of Cannizzaro's letter, as 
its principles are now intimately woven into die wet> 
of modem chemical doctrine Indeed, so Indissolubly 
associated is the fundamental basis of Cannizzaro’s 
chemical philosophy with the chemical philosophy of 
to-day that the statement of these principles, or of 
the course of argument upon which they are based, 
would have the semblance of a platitude But we can 
assure the student that, however familiar he may be 
with the outcome of the doctrine with which the name 
of Cannizzaro will be imperlshably connected, he wilt 
read with admiration and delight the pronunctamento 
in which the Genoese chemist makes known to his 
friend and colleague, and through him to the world, 
the dogma of what was henceforth to be the new 
chemistry—with admiration for the extraordinary per¬ 
spicacity and conviction of its argument, and with 
delight at the simplicity and force of its statement 14 

T 


PRUNING OF FRUIT TREES 

Fruit Tree Pruning A Practical Text-book for Fruit¬ 
growers wotktng under the Climatic and Economic 
Conditions prevailing m Temperate Australia, By 
George Quinn Pp vl+s3o (Adelaide, Australia* 
REE Rogers, Acting Government Printer, 191a) 
Price is, 3 d, 

HE pruning of fruit trees is an operation that de¬ 
mands, on the part of the operator, first, an Inti¬ 
mate knowledge of ths^natural habits of the particular 
trees, and, in the second place, considerable experience 
of the general results which follow a*proper system 
of pruning Unfortunately, every gardener and 
amateur who cultivates ever so few trees gets the 
conviction that, come what will, he must prune, and. It 
he is ignorant of the methods, nevertheless Jn 
mutilates the branches and imagines that tils trees 
will respond satisfactorily to tbs treatment given 
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them. In time circumstances It Is not to be wondered 
at if the value of pruning in any form or degree 
has come to be questioned by certain fruit-growers 
and experimentalists, who have had very little diffl- 
bptter to expose all parts of the tree to the sun and 
of diminishing the crop 

It still remAns incontrovertible, however, that young 
trees are benefited by a moderate degree of pruning 
if this is carried out by Intelligent operators possessing 
the knowledge and experience necessary for the task 
Such pruning is necessary for forming a proper 
foundation for the tree, for the removal of cross- 
branches, and the thinning out of the centre in order 
to better expose nil parts of the trre to the sun and 
air 

This volume, prepared by the horticultural in¬ 
structor for the Department of Agriculture, South 
Australia, under the direction of the Hon Minister 
of Agriculture, is issued for the purpose of teaching 
the technique of pruning to fruit-growers having to 
work under the climntic and economic conditions 
prevailing in temperate Australia The author’s qu 1I1- 
fications for teaching are clearly shown in his sensible 
and pertinent remarks upon the facts on which the 
theory of pruning is based, and his description of the 
objects the prune r seeks to obtain Having instructed 
the reader in these matters, he describes the opposite 
effects of winter and summer pruning, the parts 
of a tree, and their different values, also the 
forms of tree to be encouraged, and the best means 
of developing fruit-bearing wood in plncc of folinccous 
but barren branches He rwxt passes to a descrip¬ 
tion of the specific treatment of different kinds of 
fruit, including apricot, plum, cherry, almond, peach, 
apple, pear, quince, fig, orange, lemon, and loquat 

There are 200 illustrations from photographs, most 
of these being valuable as a means of explaining the 
text, but others are inferior, and their omission would 
not have detracted from the apjpenrance of the volume 


UNCONSCIOUS MEMORY 
Uneontciou* JWVwiory By Samuel Butler New 
edition With an Introduction by Prof Marcus 
Hartog Pp xxxm+186 (London A C hifield, 
Clifford's Inn, EC l# i9io) Price 51 net 
T is probable that Butler will live in history as the 
writer of "Erewhon," but his more serious works, 
dealing with wdiat may be called the philosophical 
tide of biology, are still worth reading, and Mr 
FifiekTs re-issue will be welcomed by many The 
volume under review consists partly of rather personal 
polemic against Darwin, and partly of a further de¬ 
velopment of Butler's views an expressed in his 41 Life 
and Habit,' 1 These views may be summarised as 
follows, ^ 

It Is a fact of hourly observation that practice makes 
things easy which once were difficult (eg, the play¬ 
ing of a sonatajt and even results In their being done 
without consciousness of effort. It follows that the 
tect of a£ Intricate action being dine unconsciously 
an argument for the supposition*'that It must have 
fce*n done repeatedly already Now take the case of 
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a newly-hatched chicken, which pecks at once and 
perfectly How la this? It is because something In 
the chicken remembers having pecked before, and 
consequently knows how to do it An Individual is 
not a new being, it—or part of it—has existed in the 
bodies of its parents Thus heredity is memory 
Cells remember what thev have done before, and 
know how to do it agnin 

This, followed to its conclusion, involves the attri¬ 
bution of some kind of intelligence even to atoms 
Indeed, we can hardly avoid it Atoms have their 
likes and dislikes Carbon and oxygen are sociable, 
fluonne Is reserved and stand-offish "The distinc¬ 
tion between inorganic and organic is arbitrary " 
(This view is closely akin to that of Haeckel ) All 
action is purposive afid intelligent When an organ¬ 
ism *jdcvelops a new quality, it is because (he organism 
has felt the need of it Evolution is therefdre 
teleological from within, difftrcntiation of specks, 
and variations of nil kinds, are not entirely due (or 
as much as Chnrles Dnrwin supposed) to natural 
selection Here Butler follows Buflon, launarck, and 
Erasmus Dnrwin 

Mr Cr Bernard Shaw has said that Butler was, in 
lus department, the greatest English writer of the 
latter half of the nineteenth centur) , and, though 
he was onl> a dilettante, it is surprising how 
illuminating and suggestive his ideas seem, even now, 
thirty or fortv >enrs after first publication It ih note¬ 
worthy that Dr Francis Dnrwin quoted him with 
special approbation in his presidential address before 
the British Association in igo8 

Prof Marcus Hartog furnishes a useful introduc¬ 
tion, discussing Butler’s whole work und his place 
in the histor\ of science 

lhe first edition of "Unconscious Memory" was 
reviewed in Nature, January 27, 1881 


THE MAMMALS OF EUROPE 

laune des Mammifkrex d'Europc Bv Prof E-L 
Trouessart Pp xvii + 266 (Berlin R Fned- 
lander and Sohn, 1910) Price 12 marks 
N issuing nn up-to-date descriptive catalogue of the 
mammals of Europe Prof Trouessart has conferred 
a real and lasting benefit on zoological science, sim\ 
owing to the great increase of species and races du 
to modern methods of discrimination, the well-known 
work of Blasius has long been practically useless 
Indeed, if the two works be compared, it might at 
first sight be difficult to believe that they treat of the 
same subject, so great has been the increase in the 
last few years in the number of recognisably distinct 
forms, and so extensive the changes in nomenclature 
Nowada>§ views differ—and will probably continue to 
differ—as to the limitations of species and races, but 
Dr Trouessart appears Inclined m most cases to use 
the former term in the most restricted sense Justify¬ 
ing himself in doubtful instances by the dictum of 
Desmarest that " it est plus mlsable de trop rtunlr que 
de trop diviser," he might, If we regiember rightly, 
have supported an opposite view by a statement of 
Huxley to the effect that It is more important to re- 
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cognise resemblances than to overlook differences, 
and In the excessive multiplication of genera and 
species (as distinct from division into races) there Is 
undoubtedly a great danger of losing sight of mutual 
affinities. 

As Instances of this multiplication, reference mny 
be made to the specific separation of the Irish from 
the Scotch hare, of the Scotch from the English wild 
cat, and of the*BrltUh from the Continental w.iter- 
rats On the other hand, the British squirrel 11 re¬ 
garded merely as a local race of the Continental 
species, a classification difficult to reconcile with that 
Adopted In the case of the species just mentioned 
Whatever may be individual views on such matters, we 
venture to think that most naturalists will agree in 
objecting to the principle of introducing the names 
of one or more species between those of the typical 
•form and the races of another, as is done in the case 
of the wild cats In regard to generic grouping, it 
may be mentioned that, in the case of mice, the 
long-tailed spcdcs appears ns Mas ivIvaUri**, and the 
harvest-mouse as Apodrmus tninutu*, whereas the 
latter (if generic splitting be adopted), should be 
Mtcromys mtnutu t, and the former Apodemus 
sylvaticus The Weasels, again, arc included in the same 
genus ns the pdeents, from which they are sundered 
by many modern naturalists As regards the dlstn- 
butinn of the European fauna, the author recognises 
four distinct areas, vi / , Central European, Arctic, 
Eastern or Steppe, and African or Mediterranean 
While congratulating Dr Iroucssart on the com¬ 
pletion of a laborious task, we may take the oppor¬ 
tunity of mentioning that his work strongly em- 
phabises and confirms a reply the prebent writer was 
compelled to make some months ago to Dr A R 
Wallace, namely, that to give, even approximately, 
the number of species of mammals inhabiting the 
various zoological provinceb is, under present con¬ 
ditions, an absolute impossibility It is very largely 
a case of "go ns you please M R L 

THE SCIENCE OF PATHOLOGY 
The Principles of Pathology By Prof J G Adami, 
F R S , and Prof A G Nicholls, F R S (Can ) 
Vol II, Systemic Pathologs, Pp xvi+1082 
London Henry Frowde and Hodder and Stoughton, 
1910 ) Price 30 s net 

HIS second volume of Prof Adami’s great work 
on the science of pathology' deals with systemic 
pathology — the pathology of the individual tissues and 
organs of the body, or special pathology, as It is often 
termed—and has been written in conjunction with his 
colleague. Prof Nicholls In the preface the authors 
offer an (unneedeti) apology for the business of the 
first volume on general pathology (reviewed in Nature 
of November 35, 1909, vol lxxxll, p 94), and the 
relative brevity of this second volume, for many would 
consider that special pathology requires at least double 
the space devoted to general pathology They point 
out, however, tjiat, provided the student has acquired 
a flood grasp of general pathology, he has but to apply 
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those principles In order to become poss e sse d of 
sound basis of special pathology, a proposition with 
which we are in complete agreement. 

But for the inclusion, therefore, of the pathology of 
the blood and cardio-vascular system, and also of tike 
disorders of function as well as of structure ef the 
various organs, even the present volumfl might have 
been curtailed in length At the same time, we think 
that this attempt at brevity has in some cases been 
carried too far, and although the subjects may have 
been dealt with at length in the first volume on general 
pathology', some repetition would not have been out 
of place As Instances, we may mention the 
bare reference to diabetes In the section dealing with 
the pancreas, and the omission of black water fever 
as a disease In which hsemoglobinuria occurs Other¬ 
wise, we confess we have found little to criticise, and 
the work gives a very full and accurate account of the 
subject 

Each organ is dealt with on a systematic plan, first 
a brief summary of its developmental history, ana¬ 
tomical structure and ph\ biological functions, followed 
by a description of the congenital and acquired abnor¬ 
malities, circulatory disturbances, inflammations and 
parasitic infections, nnd retrogressive and progressive 
metamorphoses to which it may be subject In the 
division devoted to the blood and cardio-vascular 
system, the sections dealing with leuknmin seem some¬ 
what brief in view of the importance of the subject, 
and no mention is made of cases of the lymphatic 
variety in which the total number of leucocytes is not 
markedly increased, but in which nearly all the leuco¬ 
cytes present are lymphocytes In the section dealing 
with pernicious anemia also no mention is made of 
the almost invariable leucopema present, a point of 
considerable diagnostic importance in the numerous 
cases in which the blood picture is not typical In 
discussing the origin of oedema, the authors hold that 
the facts demand the assumption (with Heldenhain) 
that the lymphatic and capillary endothelium is en¬ 
dowed with n certain grade of selective secretory 
activity 

In the section dealing with the diseases of the nose 
it is surely not expedient to refer to the common 
polypus as n "polyp," a term which now has a more 
or less definite zoological signification 

We congratulate the authors heartily on the com¬ 
pletion of their labours, the work Is not a mere com¬ 
pilation, but u the outcome of a ripe personal know¬ 
ledge of the subject Divergent views are stated fairly, 
and If the authors* views do not always agree with 
those current, the reasons are given, and they merit 
careful consideration 

The book is profusely Illustrated with {dates and 
figures (some coloured), drawn or photographed directly 
from patients, specimens, and sections, which ska 
admirably reproduced *We think it a mistake, how¬ 
ever, not to have given the magnification of the photo, 
micrographs; simply to state, as Is done, the lenses' 
witfi which the photographs were taken does dot 
sufficiently indicate the magnification of the abject 
depicted 
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t * OVR BOOK SHELF. 

Household Fobs, A Book for Boys and Girls By 
Aoc* RavenhilL Pp xxlli+359 (London Sidg- 
wktt and Jackson, Ltd., 1910) Price is 6 d. 


Abac Kavbnhsu. has written this small work with the 
object at arousing the interests of boys and girls In 
the practice sf daily domestic cleanliness, and at the 
acme time of furnishing them with reasons for this 
practice. She also aims at Indicating the links which 
should be made to connect school lessons with home 
habits, and prominence is given to the value of good 
habits and. to the necessity for their constant daily 
practice She directs attention to the broad educa¬ 
tional value of the subject of “h>glene," In exercising 
observation and reason, and in cultivating the habit 
of tracing effects to their causes The text of moot 
of the chapters is "dirt"—the dirt of home surround¬ 
ings, of aur, water, and food, and at the end of each 
chapter references* are given to works in which the 
subject-matter ma> be further studied and developed, 
more especially on the practical and experimental 
side Young people are slow to learn that there are 
no rights apart from responsibilities, which in this 
connection Include duties to self, to home, to com¬ 
munity, to empire, and to race, it is well, therefore, 
that Miss Ravenhill devotes her two concluding 
chapters to “the citizen’s power to control dirt, deca>, 
and disease," and 1 imperial safeguards against dirt 
and disease ” 

Hygiene has gradually found a footing in the 
elementary school code, but one cannot nope, for 
some years to come, to get the best results of this 
teaching and training, for the reason that school 
teachers as a body do not posses* the necessarv know - 
ledge to enable them to present the subject with judg¬ 
ment and discrimination This smnll work well 
serves as a very useful guide to them, and to this end 
it is perhaps the best statement hitherto published, 
for the essential facts are dealt with in an appropriate 
and Impressive manner, and the book contains little 
(If anything) which is unsuitable or unnecchsary, while 
the authoress tells practically all that it is necessan 
to tell A child with the elementary knowledge of 
hygiene which Miss Ravenhill seeks to convey, md 
trained to act in accordance with its precepts, should 
be well equipped from the standpoint of hygiene The 
book may be confidently recommended to all those 
parents and teachers who are concerned with the 
education of the young 


History of Chemistry. By Sir Edward Thorpe, C B , 
FRS Vol 1 From the Earliest Times to the 
Middle of the Nineteenth Centun Pp vm+14# 
Vd li , From 1850^1910. Pp vdi+152 (Issued 
for the Rationalist Press Association, Ltd) 
(London Watts and Co , 1909 and 1910 ) Price 
u. net each volume 


Sir Edward Thorpe, who has enriched chemical 
literature with so many valuable biographitul contri¬ 
butions, has added greatly to our indebtedness by the 
publication of these two small volumes of chemical 
history In method and style they follow the emin¬ 
ently readable work of Thomas Thomson, which has 
been so long out of print, and in many respects out 
of dfcte, end the modern student is now supplied with 
a brief history of chemistry, which is well within his 
Intellectual and material rpeans, and cannot fail 
to add greatly to the Interest of his studies The 
dtvtaca or historical and other human interest from the 
toady of science, resulting from our examination system, 
' is gjreafy to be deplored. It gives gdod ground for the 
sOmdond of aridity so often matt against scientific 
teaming and scientific text-books, and it deprives the 


student of much (hat would aid him in the comprehen¬ 
sion of modern chemical theory. It is to be hoped 
that these volumes will have a very wide circulation, 
and that students may be encouraged to proceed to 
study some of the works which are indicated in the 
appended bibliographies. 

The first volume, beginning with the chemistry of 
the ancients, brings the reader to the early part of 
the nineteenth century, whilst the second volume 
follows the subject to the present day This last 
volume is naturally highly compressed, but, like the 
first, it bears the impnnt of a master-hand in the 
exact and readable presentation of chemical history 
A senes of admirable portraits is inserted throughout 
the work A. S 

A Course of Elementary Science , Practical and De- 
scrtpttve By John Thornton Pp vi + ai6 
(London Longmans and Co , 1910) Price ax. 

This book, which contains chapters on measurement, 
mechanics, and heat, is intended by the author for 
junior pupils who are attending class and laboratory* 
instruction Ah the title implies, it is partly descrip¬ 
tive and partly practical in character After peruhing 
the book one is led to the conclusion that the author 
has not a very wide acquaintance with physics or 
much experience of up-to-date laboratory method 
i he book has the characteristic of those many manu iL 
on this subject which appeared so hurriedly ten or 
twelve years ago The Language is often loose, eg 
p 13, Expt 1, “Draw 1 large Circle on a sheet of 
cardboard and divide it into degree* " On p 29 the 
luthor slates that results need not be cirned beyond 
the second decimal place as a rule In determining 
quantities in the laboratory where the final result is 
obtained by arithmetical operations on quantities 
actually measured, it is the degree of accuracy with 
which these several quantities are measured that 
determines the number of significant figures in the 
final answer Such examples as Expt u, p 35 — 
Weight of lead in air, 17 oz ; weight of lead in water, 
15! or , specific gravity, iij, or the example on 
p 41 —3000/085=15294 cc, are ill-chosen On 
p 131 we/ire told that the steel rails of n tram line 
have a small space left between their ends, when 
laid, to allow for expansion How many observant 
hoys have looked for such spaces and failed to find 
them? On p 144 it is stated that wnter expands 
regularly from ordinary air temperature to ioo° C 

The Brook f Patent T-square Lock (Letch worth, 
Herts Wm J Brooks and Co) Prices 4* 6d and 
51 6 d 

This very useful adjunct to the ordinary 1 -square 
is one of the best of the devices which have recently 
been introduced to facilitate the work of the draughts¬ 
man, and it will be much appreciated by all who are 
engaged in mechanical ana architectural drawing 
The contrivance is simple In character, moderate In 
price, and Well made, and is designed so as to be 
readily attachable to any existing square, no altera¬ 
tion of the drawing board being required By its use 
the T-square, without loss of freedom, 19 instantly 
locked hi any desired position on the board, thus 
freeing both the hands of the operator The lock 
may be put out of action nt wW, and the T-square 
manipulated in the ordinary manner The “lock" 
attachment will be found extremely serviceable when 
usad with a board which rests horizontally, as on a 
table, but when the board is much inclined or is 
vertkalf toe employment of this or a similar devica is 
IndUpew sable There are many teachers who might 
with great advantage utilise thlarapparmtus for blick 
board work * 
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LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for tku or any other part of Naturi 
No notice is taken of anonymous communications ] 

Helium and Geological Time. 

In Nature of October 27 (p 543) a ehort notice appears 
relative to acme experiments of Prof A Plutti, of Naples, 
on the occlusion of helium from the air by sails in 
the act of solidification Prof Plutti apparent!) considers 
hit results as throwing doubt on the figures which 1 have 

t en for the age of different geological formations from 
accumulation of helium In them 1 wish to give mv 
reasons for dissenting from this criticism 

In the first place, It Is not clear from Prof Piuttl’s 
description that the gases extracted from his solidified 
•alts contain any more helium than normal atmospheric 
air He has not attempted to show, if I understand his 
description rightly, that there 1b any selective absorption 
of helium In preference to the other atmospheric gases, 
■nor Is It at all likely that such a selective absorption 
exists, for we have no knowledge of chemical affinity 
between helium and other gases, while, In respect of 
solubility, It would probably be Inferior to them Again, 
on account of Its low molecular weight, It would, If an)- 
thing, be better able to escape from mechanical retention 
But the gases from minerals are In practically all cases 
many times richer In helium than Is atmospheric air 
Mere retention of air cannot therefore account for any 
appreciable proportion of the helium found % 

There remains the question, also alluded to by Prof 
Plutti, of whether helium can have been absorbed from 
any source In the Interior of the earth I hove already 
discussed this question, as regards Igneous rocks, In Proc 
Roy Soc , A, vol lxxxm , p a q 8 As regards the bulk 
of the rock, It U impossible to exclude such an origin, and 
1 have carefulh avoided drawing conclusions which might 
be vitiated by it My inferences have been drawn from 
minerals like zircon and sphene, which are immensely 
more radio-active than the rock In general, and immensely 
richer ip helium It is without plauslblllt) to assume that 
the excess of helium in these has any extraneous origin 

R J Strutt 

Imperial College of Science, South Kensington 


doubt that the substance found was the mtyuum of the 
meteoric body," but the evidence which he states Is hardly 
satisfactory to the modern, more critical Inquirer 

It seems probable that these jellies are, In general, 
pi as modi a of some form or forms of Myaoffiycetef, and 
that their common Identification with falling stan may 
have Its basis In the frequent recurrence of this error into 
which Mr Graves seems to have been led It Is well 
known that visual estimates of the distance of falling 
stars are almost invariably far too low If, then, an vat 
trained observer of a meteor goes next morning to the 
near-by place where he thought he saw the body fall, and 
finds there no unusual body excepting one of these plas- 
modla, the Jelly and the meteor are almost sure to be 
associated In his mind Especially Is this probable, since 
the plasmodla, In general (at least In my experience), have 
the appearance of having fallen on the grass rather than 
of having grown there Edward E. Fan. 

United States Department of Agriculture, Bureau 
of Solis, Washington, D C , October 17 


On Hydrogen in Iron 

At the recent meeting of the British Association at 
Sheffield, Sir Norman Lockyer referred to the relationship 
Between hydrogen and iron at stellar temperatures Some 
observations of mine, made several years ago, arc of 
Interest In this connection I also note that at the recent 
meeting of the Iron and Steel Institute, in a discussion 
on the influence of carbon In iron, It was suggested that 
the gases known to be present should also receive 
attention 

Iron contains ten times Its volume of hydrogen, and In 
many Instances so volumes of hydrogen, even 100 has 
been noted Iron therefore contains from about 0*013 to 
ooa6 per cent of hydrogen, 100 volumes equalling 0-13 per 
cent , all deemed Important in metal with like proportions 
of carbon and sulphur and phosphorus It Is now fully 
admitted that hydrogen hardens iron, and should there¬ 
fore be estimated 1 gram frozen II, ice *7 2 cc, 
01=072 cc i note also iron si rcuya gram Iron 
1111 cc of solid H*i/io gram In 100 iron-144 cc ■ 
7 grams per 1000 c c , and 1000 ordinary pressure—only 
008961 gram The figures quoted are apparently In 
accordance with the periodic law, series 1-7 

As regnrds the above, more might be said If space 
permitted John Parky 

October 19 


Pwdrf Ser 

On my return from a field season beyond the reach 0# 
nodlrals, 1 have just seen, for the first time, Prof 
qKenny Uughcs*H article on “ Pwdre Ser " in Naturi 
of June 23, and the correspondence relating thereto In theft 
succeeding numbers It may Interest your readers t<T 
know that a substance of this sort was found by Mr 
Rufus Graves (at one time lecturer on chemistry in Dart¬ 
mouth College) at Amherst, Mass , on August 14, 18 rg, 
and by him identified with a luminous meteor which had 
been seen to fall at that spot on the previous evening 
HU report of the occurrence appeared in the American 
Journal of Science, vol 11 , pp 33^-7, 1820. The mass 
of jellv was circular, about 8 Inches in diameter and 
about 1 inch thick It was of a bright buff colour, and 
covered with a “ fine nap similar to that on milled cloth " 
The Interior was soft, of an Insufferable odour, and 
llouefled on exposure to the air Some of this liquid was 
allowed to stand In an open glass for a few days, when 
it had entirely evaporated, leaving only a small quantity 
of a " fine ash-coloured powder without taste or smell, 1 ' 
which effervesced strongly with sulphuric acid, but not 
with nitric nor hydrochloric 

Mr Graves's account was noted by Arago In the Annal 
de Chinde , vol xlx, pp 67-9 (18*1), who quoted also 
several similar occurrences cited In earlier chronicles It 
U probable, of course, that Mr Graves was mistaken In 
his Identification, that the meteor actually fell at some 
other point, and that the jelly was confused therewith 
only because no other unusual substance was found at the 
point where the meteor was supposed to have fallen Mr 
(haves himself considered that there was “no reasonable 
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Research Defence Society. 

In connection with thr cases of plague in Suffolk, let 
me say that this society has lately published an Illustrated 
pamphlet on “ Plague in India, Past and Present," by 
Lieut -Colonel Bannerman, director of the Bombay 
Bacteriological Laboratory It gives a full account of the 
experiments which provea that fleas carry the plague from 
rati to man, It also gives a full account of Hsffkl tie's 
preventive treatment, and of the many thousands of lives 
which have been saved by this treatment I am sorry that 
fh- Research Defence Society cunrmt afford to give away 
this pamphlet in large quantities, but I shall be happy to 
send it to any of your readers who will send me seven 
■tamps I shall also be happy to send copies, on sale or 
return, to all booksellers 

Stxphxn Paokt 

(Hon Secretary Research Defence Society ) 
at I .ad broke Square, London, W 

British Mammals 

I am grateful for your reviewer's good wishes for the 
success of my book (Naturi, October 20) He writes 
that he has only one fault to find, namely, that a paper 
of Dr K Andersen's dealing with the authority for the 
names Nyctalus noctula and N leisleri Is not mentioned 
anywhere. ! beg to state that the titlp of this piper i« 
given on p. <3 It could not be cited ln*the synonymy, as 
the names Nyctalus ntotul* and N leisleri do not actuary 
occur In it In fa£t, 1 believe that my book ti the first In 
which these names occur 

G E. H Bajuutt-HamU'TOIL 
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THE OCEANOGRAPHICAL MUSKVU A1 
MONACO. 

T N the history of the development of the study of 
^ the sea all the sciences find an application, and 
hll were worthily represented at the inauguration of 
the Oceanographical Museum of Monaco on March 
*9 of this year The ceremonies and festivities inci¬ 
dent to the Occasion have already been chronicled in 
the columns of Nature (April 14, vol Ixxxm , p 191) 
It is proposed here to give an impression of the life- 
work of the Prince of Monaco, which found expression 
in the solemnities of that occasion The accompany¬ 
ing illustrations 1 afford an idea of the magnificence 
of the building and of the richness of the collections 
Fig 1 gives a view of the museum from the sen 
The scale on which it fa built can be judged from 
the fact that the height of the roof above the lowest 
masonry is 75 metres Fig 2 is the statue of the 
Prince standing on the bridge of his yacht It is .in 
artistic work, and a good portrait It gives fine ex¬ 
pression to the modesty as well as to the power of 
the creator of the great 
monument In the centre of 
which it stands 

The museum and the 
vessels attached (o it, with 
th'ar staffs and general 
organisation, are onh one- 
hrilf of the great enterprise 
which is entitled, * Institut 
Occanogrnphique Fondation 
Albert l w Prince de Monaco ” 

Its seat is in Pans, where it 
possesses its own buildings 
and a rich endowment, both 
of them the gift of the 
Prince It has professors of 
physical and biological 
oceanography and of the 
physiology of marine ani¬ 
mals, and the lectures de¬ 
livered during last vear had 
the most numerous attend¬ 
ance of any in Pans During 
the life of the Prince he 
exercises supreme authority 
Hoth in Pans and at Monaco 
there Is complete organisa¬ 
tion for giving effect to his 
wishes, and in the event of 
hi* death, for earning on v 

the work without Interrup¬ 
tion, and on the lines inau- 

S urated by himself Thus continuity and permanence 

avc been assured % 

It will be readily realised that the establishment 
of these two great institutions has not been accom¬ 
plished without the expenditure of large sums of 
money and the devotion of much time and labour to 
It It is almost impossible for anyone to realise the 
greatness of the work which Is being accomplished 
without having been Intimately connected with it, and 
even with this advantage the development of the con¬ 
ception fa slow As with all great achievements, it 
will take at least a generation before it fa thoroughly 
understood and adequately appreciated 
The museum at Monaco Kars testimony at every 
turn to the great lines on which the Prince has him¬ 
self worked, and in which his work is fundamental 
Thus, in the purely hydrographical department, we 
see his bathymetrical chart of thet world, on which 

* FW ttw pBSndoBa b rha avtlcb w ati Habed to thm c o u rt—y 
tea ptwrii n of thm Ifmtmrwmrmicbi/UM* WtcktmHkrtfl Tlwy « 


all the trustworthy deep soundings are entered This 
great document may be said to be the foundation-stone 
of oceanographical work Anothci and much earlier 
piece of hydrographical work fa the current chart of 
the North Atlantic, which gives the result of his 
laborious work on board the Htrondelie By the 
methodical dispersion of floats, especially constructed 
to expose the least possible surface above water, along 
different lines radiating generally from the group of 
the Azores, by patiently awaiting their recovery, and 
by then combining their records, he furnished the 
demonstration that this portion of the ocean is prac¬ 
tically a lake, bounded, not by land, but by the motion 
of its own peripheral waters, thus enclosing a roughly 
circular poition of the sea, part of which fa generally 
associated with the Sargassum weed and called the 
Sargasso Sea The water, thus self-confined in the 
warm, dry subtropical region, it» exposed to powerful 
evaporation, and to a considerable annual variation of 
temperature at the surface The combination of these 
two thermal factors furnishes the mechanical power^ 
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Fig 1 —v»w of U» Onwufnpbiul Mantua at Monaco aa aaca (torn the am 


by which the deeper layers of the water obtain more 
heat and attain a greater density in this sea than 
they do in any other part of the open ocean, as was 
pointed out by the writer in a paper 41 on the vertical 
distribution of temperature in the ocean," rend before 
the Royal Society on December 17, 1874, and pub¬ 
lished in ifa Proceedings, vol xxui, p 123 
In the great hall to the left of tne entrance the 
visitor is at once struck by the magnificent collection 
of skeletons of Cetaceans, which Includes those of 
many species These are skeletons of individual 
whales, nearly all of which have been killed by the 
Prince himself, and each fa complete, every bone in 
the animal being accounted for From all points of 
view this collection fa at once the most attractive and 
the most Interesting In the museum, and in It we see 
the Prince reflectea as a hunter and as a naturalist 
In Fig 3 we have the Orca, with its formidable 
double row of teeth It preys on other Cetaceans, and 
always shows plenty of sport The specimen figured 
belonged to the leader of a school of three, which waa 
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met with a few mile* outside of Monaco 1 hev I a large mote of something came out pf its mouth dose 
fought to the death and when killed they were | to the yacht and began slowly to sink The Pnnce 

at once jumped into the dinghey end, with a 
long landing net retrieved the object before 
it sank out of sight 1 hobject is represented 
in big 5 and is a uniqu^nece It u a frag¬ 
ment of the gigantic scaled cephalopod which 
Prof Joubin who described* it named 
I eptdoteuihts Onmald a 
A he ilth) cachalot is valued for the 
spermaceti or ivat which is contained in its 
head and i sick one is still more valued for 
the ambergris which it may contain This 
curious substance which his at all times been 
so highly esteemed in pharmacy and per* 
fumery forms the subject of a very interesting 
Account of Ambtrgns by Dr Schweidawer 
which w is read before the Royafo Society on 
I ebruiry 13 1781 and published ifr*thr Philo 
sophic 1 I rans ictu ns vol Uxm p 2 jo 
hiom his invest g itions it appears that ambir 
gris is i b)-pr>duci of m inflimmation of the 
intestine whi h bus prob ibly bten started b\ 
the bcika f the cephalopoda which it has 
sw lllowed for thtsi ire the invariable an f 
ch irartenstic ingridirnt of ill genuine unber 
gns He further si uos th it the whalers ire 
convinced th it the r ich dot fie(J% onl\ in 
squids which whin unmutilited riust be of 
^re it sue On* whaler reported 4 oasc where 
the wh ile m its di ith throe rendered * single 
trntule which though incomplete from 
h tvmg been parhalU digest* d still measured 
29 feet in length ind he held that this justifies 
the (omnun suing of the whnltrs that the 
squids ire the bigges fish in the sea 

Ihe w rk < f ih Trine ( imongst the t othed 
. -Snm. of JW Aiurr j of M nnco n th. Mu ™ n < etw ins h is h id in interesting scntii lentul 




towed in and bt ichid on 
what Is n« w the new 
harbour of Monaco 
Not far fr 11 ihc On 1 
is a skilctin Fig 4 of 
the best kn wn of th 
toothed C ct ice ins the 
cachalot or sperm while 
It was not taken b\ thi 
Prince himself hut he 
was present it its cap 
tore and his scientific 
instinct rniblid him to 
ie 1 a e in c pp^rlumtv 
which wc uld probabh 
have been missed b\ 
another The cachalot 
had been struck bv 1 
crew of wh ilers from J er 
ceira one of the islind 
of the Azores fht 
Prince followed the chas 
In his yacht ind w is 
dose to the anim il when 
it beoame evident th^i 
its end had come At 
iW* moment these am 
mals always charge what 
ever they »oe uid in 
their death agony they 

d^^havT^ltoaf^ eaten f Fi0 3 of tbs Ora tolled by the friac* of Uomoo turn Mm w 

This animalr charged the Prtncesse lino. but the I result The combat of the thrasher apd the 
dtfcrge did not get home Th n animal stopped and \ whale so dear to the nautical mind seems to be 
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nothidg hut the violent and desperate resistance of 
the giant squid to being swallowed when brought to 
the surface by the cachalot. 

The whalebone whale, shown In Fig, 6, was struck 
by the Prince in Ma>, 1896, not manv miles from 



Fig 4,— Slutctoa of tha Cachalot whkh furni bad tht fmgmantfl of gigantic Caphahipudt 


Monaco, but it escaped lls curcnso w is washed 
ashore in September of the same year, near Piclr 1 
Ligure, on the Italian Riviera A remarkable fe iturc 
of this skeleton is> the evidence of fracture ind repair 
of a number of ribs of Its left side This his been 
ascribed to collision with a steamer, but it is \<r\ 
unlikely that such an experi¬ 
ence would leave its mark 
in nothing but a number of 
perfectly repaired ribs It 
would seem to point to a 
type of accident to which 
whales are certainly exposed, 
and from which they per¬ 
haps not Infrequently suffer 

The habitat of (he yhalr 
is the air and the water, and 
its functional economy has 
to be adapted to life in bot 1 
elements, or rath r, to Hf' 
sometimes in the one, a 
other times in the other 
element 

In one of the Prince’s 
recant cruises in the Medi¬ 
terranean the } acht was 
found to be steaming In the 
wake of a whale, which was 


these conditions the whale came up to breathe at 
regular intervals of between ten and eleven minutes, 
the Intervals between the spouts being the same almost 
to a -second This experiment supplies an important 
constant In the natural history of the whale It 

looks very simple, but it 
will not be readily re¬ 
peated, except perhaps by 
the Prince himself As the 
whale was on passage, It 
is unlikely that it went far 
below tbe surface but 
there is abundant evidence 
that, in the search for food 
or to escape enemies, it 
penetrates to very cons'der- 
able depths In these ex¬ 
cursions its body is exposed 
10 rapid and considerable 
variations of pressure 
These hnve to be borne bp 
the structural frame of the 
animal, of which the rib* 
are an important part. 

ft is generally assumed 
that, before sounding, the 
whale Alls its lungs with 
air but this, bt ing at 
atmospheric pressure, is 
of no use jin assisting the 
body to resist the external 
pressure of a column of 
water equivalent, It may 
hi , to nmftl) atmospheres 
How the power of resist¬ 
ance Is, fn fact, provided, 
I am not anatomist enough 
to know, but it must be 
finite, and it is cas\ to imagine conditions in which the 
animal, w hether in the pursuit of prey or in the endea¬ 
vour to escape being made itself a prey, may strain 
it beyond its limit*, and the ribs of one side, whichever 
is the weaker, may give w a\ In such an accident, 

beyond being broken, the ribs need not be seriously 
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evidently making a passage, 
and in a leisurely way The 


Fia 5.—The prtndpsl r«f«»u of LtfbUtrmtkU Or t umldt t, Joubl 


Prince seized 


--th* oppor¬ 
tunity to follow the animal without pursuing it, and 
this was done with such skill that «t remained uncon- 
‘scfolis of being followrd It kept a steady course, 
and, tokeep station" with it, the Prtncesse Alice 
Twd to steam at a speed of about ten k^nts In 
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disturbed, and with the return to the surface or more 
moderate depths, they w f ould fall into their (daces 
again, and that nil tbe more easily «beuiuse there is 
little or no pressure of one port on another, ewy 
part Of the bod) of a totally Immersed animal being 
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water-borne In such conditions recovery would be 
rapid and the joint* perfect, as can be seen to be the 
case in the skeleton in the museum 

The accident to this whale is very suggestive In 
a well-known experiment, Paul Bert reduced the pres¬ 
sure of the air in the lungs of a dog b> a not very 
large fraction of an atmosphere, when the thorax 
Immediately collapsed, every rib being broken When 
a whale is struck and sounds, if only to a depth of 
one hundred metres, the pressure on its body is in¬ 
creased tenfold In a few seconds How does Sts body 
stand it? 

It la certain that the cachalot finds Its prey In 
water of considerable depth When it has seized it 


of meteorology, a science which, especially as 
regards Its application to the higher regions of 
the atmosphere, owes much to the partldpatlon 
of the Prince m its development Until he 
directed his attention to it, the battonssonde, carry¬ 
ing their freight of valuable instruments, were very 
frequently lost Now, thanks to the m^hod of keep¬ 
ing the '‘dead reckoning'* of the balloon, developed 
and brought to perfection on the Pnnccsse Alice, If it 
is followed for a few minutes during Its ascent, it 
may disappear in the clouds, and its recovery, when 
it descends at sea, is almost a certainty This de¬ 
partment of Investigation has been prosccifted outside 
the Mediterranean, and in the Prince's cruises of the 
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Fig, &—Sktieicttwi whalebone whale the riba of which haw been broken and nemUd. 


can it swallow it in situ, in a medium of water under 
very high pressure? The dentition of this animal, a 
formidable row of teeth in the lower jaw fitting Into 
corresponding sockets in the upper jaw, makes It 
certain that, when it has seized its prey it can hold it 
^Indefinitely It has been observed that the cachalot 
sometimes takes its prey to the surface and swallows 
it there Is this accidental or habitual? If habitual 
is it not another link with the far-back time when its 
habitat was the air and the land? These arc some 

S uestlons suggested by an attentive visit to the 
|useum of Monaco 

In the museum, room is provided for a department 
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last two or three years it has been carried from the 
Cape Verde Islands in the heart of the tropics to 
the north of Spitsbergen, within five hundred miles 
of the Pole 

Besides the collections of animals and the Instru¬ 
ments for their captuit and study, there Is in the 
lower part of the museum an aquarium, remarkable 
for its size and the completeness of its installation 
This already commands a constant "flux. of visitors, 
chiefly the curloys, but it is also frequented by men 
of science for serious study It is already proposed 
to enlarge It considerably. The storey above the 
aquanum Is divided Into separate laboratories, .fitted 
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with a rrvice of both fresh and sea wutcr, and every¬ 
thing else required for chemical, physical, and 
biological study In these laboratories the occupant 
has all that a laboratory can supply, and at any time 
fresh material from the sea, collected by one of the 
small steam tenders of the museum 
Any notir^ of the museum of Monaco would bo 
Incomplete without an acknowledgment of what it 
owes to its director, Dr Richard None of the many 
men of science who have enjoyed the hospitality, either 
of the museum or the yacht, will require to be re¬ 
minded of^this, nor will they forget whnt they indi¬ 
vidually owe to Dr Richard’s never-f uhng courtesy 
and helpful aid Personally, I have more thanks to 
offer than 1 can express for the countless services that 
he has rendered me during our friendship of twenty 
years The Prince was fortunate in being able to 
attach him to his service in the early days of the 
HWondeUt Since that time Dr Richard has been 
hU never-failing aid and assistant It is not too 
much to say that without Dr Richard’s strenuous and 
unselfish work during these many years the museum 
■with Its rich collections and complete equipment would 
not be, as it is now, the greatest Institution of the 
kind in the world J Y Buchanav 


ENVIRONMENT VERSUS HEREDITY 1 


'T'HE question of the assimilation of immigrants 
under American conditions has long been looked 
upon as of vital importance, and it has been muen 
discussed, but heretofore with little accurate informa¬ 
tion Speaking from general personal observation, 
people have thought that under the influence of the 
existing educational social, and political conditions 
the immigrants gradually change their hubiU of 
life and their wavs of thinking, and thus become 
Americans The statement Is often made thal 
\mencan citizens tend to resemble the \inenc in 
Indian, meaning thereby some gencrnliM'd type of 
plains Indian but this has never been put to scien¬ 
tific test Little or no thought, however, 1 ns been 
given to the possible effect of the physical and social 
environment on the physical tvpe of descendants of 
immigrants The establishment b\ Congress of the 
Immigration Commission in February 1907, gave the 
opportunity for n thorough investigation of the 
problems of immigration, and the inquiry into the 
anatomical characters of immigrants and their 
descendants was put under the direction of Prof 
Franz Boas, of Columbia University, than whom no 
better selection could have been made The present 
short report deals with only a portion of the mnten d 
collected, but results obtained are of unexpected in¬ 
terest and importance 

The results so far worked out mav be summarised 
hs follows — 

1 The head form, which has a!wavs been con¬ 
sidered as one of the most stable and permanent char¬ 
acteristics of human races, undergoes far-reaching 
changes due to the transfer of the races of Europe 
to American soli The East European Hebrew, who 
has a very round head, becomes more long-hended, 
the south Italian, who in Italy has an exceedingly 
long heady becomes more short-headed, so that both 
approach a uniform type so far as the roundness of 
Aft head is concerned Fig 1 shows at 1 and 1 the 
cephalic index of foreign-bom Hebrews and Sicilians, 
at a and 2 that df those bom within ten vears after the 
arrival of their mothers in the Umte 4 States, at 3 and 
3 that of time bom more thap ten years after the 


l "Quuira h Bodily Form 'f DracomUnt* of Immigrant*.* Tha Irani 
pttfMGoBMtM, Document Wo. ft* pnaanted 10 tho Sirt Coojpm, *>d 
" ■■<00. (Wuhloffton, DC..U1A, iqm.) 
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arrival of their mothers in the United States The 
diagram shows the very rapid approach of the two 
types among children born shortly after the arrival 
of their mothers in America, and the slower con¬ 
tinuation of this approach among those born later 
Fig 2 roughly Indicates the general form of (1) the 
foreign-born Hebrew, (2) the fon Ign-bom Sicilian, 
and (3) the average form of the head of the American- 
born Hebrew and Sicihan-born more than ten years 
iftcr the arrival of the mother in \mericn 

2 The influence of \mcncnn environment upon the 
descendants of immigrants increases with the time 
that the Immigrants have lived in the country before 
the birth of children 

3 The changes in head form consist in the increase 
of some measurements and in the decrease of others 
The lentrth of the head of Hebrews is Increased, the 
width of the head and the width of the face are 
decreased Among the Sicilians the length of the 
head is decreased, the width increased, but the width, 
of the face is decreased 

4 The differences in type between the Amcrlcan- 
born descendant of the immigrant and the European- 



F10. 1 —Companion of head form of Hebrews and Sicilians. At i la indl 
catod the hud Conn cxpre*a*d by th* ratio between width And length of 
bead of foreign-born Hebrews and Sicilians At s, the tamo mint of 
iboM born wuhln ten yenrt after the arrival **f ihcir mother* in the 
United Steles, at 3, the cormpuiullng values ot those born more then 
ten years alter (he omvrnl of their mothers m America. Ihe diagram 
■bows tha very rapid approach of tha two typei among children horn 
shortly after the arrival of their mothers in America, and the alover 
continuation of thW approach among children born a lung dmo after the 
arrival of their mother* in America. 

born immigrant develop in early childhood and per¬ 
sist throughout life 

5 Among the East European Hebrews the 'en¬ 
vironment, even in the congested parts of the city, has 
brought about a general more favourable development 
of the race, which is expressed in the Increased height 
of body (stature) and weight of the children The Italian 
children, on the other hand* show no such favourable 
influence of American environment, but rather a 
small loss in vigour as compared to the average 
condition of the immigrant children, so that it 
appears that the south Italian race suffers under the 
influence of American city life, while the East 
European Hebrew develops under these conditions 
better than he does in his native country 

6 The type of the immigrant changes from year to 
\ear, 6wlng to a selection which is dependent upon 
the economic conditions of the country This Is 
shown by the fact that after the pgnic of 1893 a 
sudden decrease in Ac general development of immi¬ 
grants may be observed, which persisted for several 
vears A simitar change seems to have taken place 
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•far the panic of 1907 The significance of these 
changes Is at present obscure 

7 it hai been observed that, while immigrants have 
large famHies, the size of the family is very materially 
reduced In the second generation This reduction of 
the size of the family goe*i hand m hand with the 
Improvement of the physical development of the indi¬ 
vidual, as is demonstrated by the fact tint children 
belonging to small families are considerably tallei 
than children belonging to large families 

In connection with this last statement it is worth 
noticing that Prof Boas points out thnt statistics 
taken on the school children of loronto, Ont , and 
Oakland, Cal , show that there is a decided decrease 
in development of the individuals according to the 
Increasing size of the family, and the Toronto material 
proves thnt the decrease in stature with increasing si/e 
of family takes place on every economic level This 




Fig. a —Sketch** of heed faro a. Showing (i) the avenge form of the head 
of the fondgn-bom Hebrew , (*) the average form of the head of the 
foreign-bora Sicilian . (3) the average farm of the head of the American 
born Hebrew and Sicilian bora more than ten jean after the arrival of 
the mother b* America. Thne sketches are Intended only to give an 
InpraMion of the change in proportion. They do not represent (behead 
lor me hi detail 

does not seem to be due entirely to inherited philo¬ 
logical causes nor to differences of nutrition Fhe 
fact, however, comes out with greatest clearness that 
reduction in the size of families goes hand in hand 
with the improvement of physical development 
The data upon which these conclusions are based 
are given in tables of measurements, and synthesised 
in curves Their trustworthiness depends upon several 
conditions being carefully investigated The wide ex¬ 
perience of Prof Boas as a physical anthropologist 
and his mastery of statistical methods give us con¬ 
fidence that his conclusions are well founded He 
acknowledges that the problem is an exceedingly com¬ 
plicated one, And he describes the various wavs in 
which he has endeavoured to arrive at trustworthy 
results, for these the reader is referred to the report. 
One of the most important problems of physical 
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anthropology is to determine what effect environment 
has upon the human species Ih hk address to the 
Anthropological Section of the British Association at 
the Dublin meeting in 1908, and again in his presi¬ 
dential address to trie Royal Anthropological Institute 
on “The Influence of Environment on Man," delivered 
on January 35, 1910 (which will shortly fa published), 
Prof W Ridgeway has directed attention to this 
question Reference may also be made to Dr R. 
Humphrey Marten’s presidential address to the South 
Australian Branch of the British Medical Association 
(Adelaide, 1900), on “ The Effects of Migration from 
the Northern to the Southern Hemisphere ” The Inves¬ 
tigations Prof Boas is now undertaking are of prime 
importance, as they are based on careful measure* 
ments, but many more similar studies must be made 
before general conclusions can be drawn It is also 
obvious that this is not a matter of purely anthropo¬ 
logical interest, but is of significance to the 
sociologist, and should not be neglected by the states¬ 
man A C Haddon 


PRESEN1 CONDITION Ob AMERICAN BibON 
AND SEM HERDS 


"pROM the third annual report of the American 
Bison Society, rerentlv published at Boston, we 
learn that the condition and prospects of the three 
herds of bison maintained by the Government of the 
United States are all that can be desired, and that* 
in the opinion of Dr Hornaday, the future of the 
species is now secured These herds comprise one in 
the Yellowstone Park, with mnetv-five head, a second 
in Wichita, with nineteen head, and a third in Mon¬ 
tana, with forty-seven head, the total number of 
animals thus being 161 Of these herds the one in 
Montana, which occupies a tract of twenty-nine square 
miles, has only recently been brought together (as 
described in the present report), and promises to be 
the best of the three Indeed, Dr Hornaday is of 
opinion that this herd alone would be sufficient to 
safeguard the species against extinction, since, owing 
to the extent of the area on which It is established, it 
is secure against any ill-effects from in-brecdlng Re¬ 
garding the Yellowstone herd, Dr Hornaday Is less 
confident, as the relatively small tract on which it Is 
kept may lead to deterioration. The Wichita herd, 
on the other hand, is as well situated as the one in 
Montana 

In another part of the report is given a census of 
the total number of pure-bred bison living in captivity 
in America on May 1st, 1910 This total is 1633, 
against 1593 in 1908, and 1010 in 1903, thus showing 
a well-marked and progressive increase Out of the 
16331 626 are in Canada, and the remaining 1007 in 
the United States In 1903 Canada possessed only 
forty-one head, the enormous increase being appar¬ 
ently due to the transference of the Pablo herd from 
the United States Of wild bison the total number 
is estimated at 475, of which twcnt>-five are in the 
Yellowstone, and the remaining 450 in Canada In 
1908 the number of wild Canadian bison was esti¬ 
mated at 300 The grand total of pure-bred animals 
living In North America is thus approximately aio8 f 
against 1917 in 1908, 

A considerable portion of the Montana herd was 


g tirchased from Mrs Conrad, of Kahspell, in thatf 
tate, who also presented the magnificent herd-bull 
shown in the foreground of the Illustration herewith 
reproduced. 

The selected pArtion of the Conrad herd was driven 
bv cowboys, without any noise, to the nearest railway 
siding Here "each animal was driven singly into 
the corral that communicated with the loading chute. 
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- T he chute of a railway cattle-yard is a long, 
morr ow caflon with wooden walls, sloping upw ard 
rather steeply, and ending in the open door of a 
cattle-car ... A crate was placed in the middle of 
the chute; the sliding door at the outward end of the 
box was lifted high and carefully poised for h quick 
drop An aitfmal specially fitting the c*nte was then 
cut out from the bunch, driven into the chute, driven 
on Into the crate, and shut in with a bang After 
that the crate was hauled and shoved into the stock- 
car and settled in its place " 

In Nature of July 28 appeared a paragraph relat¬ 
ing to the danger threatening the Alaskan fur-seals 
owing to unrestricted pelagic sealing b\ the Japanese 
Since that paragraph was written the editor has re¬ 
ceived a cony of an “open letter*' addressed b\ th** 
Camp-Fire Club of America to the people of the t nlred 
States, together with certain letters addressed h\ th< 
committee of the club to Mr Secretary Nagel, and 
the replies to the same From a covering letter it 
appears that the Camp-Fire Club comprises ibout ^50 
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95 per cent of the >ounger male seals are annually 
lolled the surplus bulls " will fight with * the breed* 
ing Dulls" owr ihe lemaies, and seriously retard 
the breeding of the herd To this the committee* 
after indicating their opinion of the experts concerned 
by pnnting the word with Inverted commas, make 
the following repl) —“As if a wild species does not 
know how to breed and multiply successfully without 
the help of man I l*he excuse is most inadequate, 
and in any event it is no excuse whatever for not 
dealing squnrelv with Congress, and in accordance 
with u verv plain understanding " 

Froti this St will be manifest that the controversy 
has entered a somewhat acute and embittefed stage. 
th“ details of which I have neither q>ace nor incllna* 
tlon to discuss If, however, pelagic sealing weighs 
heavily, as I understand it docs, on female seals, 
there ma\ be something in the contention that a 
certain number of \oung males should be nnnuallv 
killed off although 9* per cent certnmh seems a 
henw toll On the other hand, there is no doubt 
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members, all interested in the preservation of 
American big game, and the opinions of whom ought 
therefore to carry considerable weight According to 
the "Bpen letter," the Prlbilov Islands, when pur¬ 
chased from Russia about the year 1867, were the 
resort^of at least 4,500,000 fur-seals, or sea-bears, nt 
the present da> the number is only from 30,000 to 
50,000 Former!) the Islands Yielded a large revenue 
to Government, now they involve a heavy cxpendi 
ture* The Camp-Fire Club is of opinion that all 
slaughter of schIs on the islands should be prohibited 
for ten years, in order to permit of the recuperation 
of the herds to a point when ftey will yield an annual 
revenue of Joo,oooL, and at the same time to makt 
treaties with the British, Canadian, Japanese, and 
Mexican Governments for the suppression of pelagic 
sealing, the latter being an even more urgent matter 
than the former L . . 

The secretary to Government, on the other hand, 
acting apparently on expert advice, demands a re¬ 
newal of a killing lioence on the ground that unless 
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whatever that unrestricted pelagic sealing should be 
stopped, this being a matter, not of American, but 
likewise of world-wide interest R L 


THE FUTURE Ob AGRIC VII URAL RESEARCH 
IN GREAT BRITAIN 1 

*"pHE announcement recently made to the effect 
* that the Board of Agriculture has applied for a 
large sum of money from the development grant for 
the purpose of aiding agricultural res< irch lends a 
peculiar interest to two publications just issued, the 
report of the Board of Agriculture on the grants made 
for the last two years for agriculture education and 
research, and the statement of the British Science 
Guild recently submitted to the Prime Minister in an 
influentially signed memorial The report may 

I Report on lha Dfelributlon of Orants for As nciiniral Education awl 
Rw—r eh In «ba Ytar» and 1909-10. Board of AgricnBwa and 

fhfctrit-. Cd 3 rift Fries lid. • 

Tha Britkh Scfewa OniU. TBs Fr sse nt Poririoo of Agricultural R sata rch 
in tfaa United JUagdota 
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be taken as an indication of the official attitude, and 
the memorial as the attitude of the professed man 
of science, towards agricultural research, and it is 
Interesting to compare them, to see what they have 
in common and how far their differences are funda¬ 
mental 

From the fact that both publications, after a few 
preliminary statements, come straight to one and the 
same point, we may take it that this is regarded hs 
the real issue Does Research pay? The position of 
the Board of Agriculture is thus set out — 

A public department when authorising the expenditure 
of money on research is bound to take into consideration 
the probable value of the work to the State It cannot 
rest satisfied with the assurance that sooner or later all 
accessions to knowledge will benefit the country The 
taxpayer of to-dav naturally wishes to see » return for 
hU contribution, if not in his own lifitime at least In that 
of hw children It Is obvious therefore that, us a rmttir 
of elementary justice, tho question of I line mut»t receive 
ranstde ration from any department entrusted with the 
expenditure of State funds on research 

On the other hand, the memorial states — 

The committee of the British Science (mild would urge 
very strongly that the value of Investigation tan rarelv be 
Translated directly Into terms of pecuniur\ gain l he 

benefits lie more In the method of thought that is induwd 
among the farmers und those concerned in advising them, 
In the stimulus it gives to u more exact conduct of tin. 
business of farming, In the confidence with which men f 
take up the fresh resources which science and the indus¬ 
tries are always putting at the disposal of ngrh ulture, than 
In any sudden rexolutfons effected by reseurrh The fact 
that the countries whose agriculture has mnde the grentPKt 
advances In recent \ears are those which pay the greatest 
attention to research is itself sufficient justification for 
the action of the British Science Guild In urging the 
British Government to move in this direction 

Between these two positions there Is a great gulf, 
but one may hope that it will not prove impassable 
The Board of Agriculture has recently appointed a 
committee, Including several distinguished men of 
science, to advise on questions dealing with resetrch, 
And doubtless a broad view will be taken of ‘ the 
probable value" of u piece of reallj good research 
work The memorial gives several instances where 
research has directly resulted in financial gain to 
fanners An outstanding case is the use of super¬ 
phosphate, which was discovered bv Sir John I-awes, 
and nos been of enormous benefit to farmers Den¬ 
mark affords at least two good illustrations Sonne’s 
work on barley has resulted in the general adoption 
of a particular tvpe of malting bnrle\, so that the 
yield has gone up three or four bushels per acre, nnd 
the malting quality has become more uniform The 
whole butter Industiy is founded on scientific control 
Nllson's work in Gothland, Sweden, is also mentioned 
More than 30,000 hectares of this island consisted 
of sterile swamps Nllson proved by careful investi¬ 
gations that the factor causing sterilit) was deficiency 
of phosphates, when these were supplied the richest 
crops of corn, rape, and sugar-beet could be 
secured He further devised n suitable phosphntic 
manure out of a rather poor phosphatic mineral m 
the north of Sweden Coming to our own Colonies, 
the control of Uve stock diseases In the Transvaal 
furnishes an illustration 

At the end of the war the whole country was ravaged 
by various diseases, which had reached the country at an 
earlier period, but had been distributed broadcast bv the 
movements of lyrses and stock during the war—rinder¬ 
pest, redwater, East Coast fever, in succession had 
attacked the cattle, until few were left in the colony, and 
Importations' died as rapidly as they were Introduced. 
Sheep and horses were equally affected, until stock raising 
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of any description seemed an Impossibility The Investi¬ 
gations, however, conducted by Dr Theiler for the Trans¬ 
vaal Department of Agriculture Into the causes of these 
diseases nave resulted in a number of methods of Immuni¬ 
sation, which, coupled with veterinary regulations as to 
the movements of stock, are now rendering the country 
habitable by cattle again and the business ^>f agricultuie 
once more possible 

Many other instances might have been given, but 
the memorialists very wisely do not allow themselves 
to be drawn into a false position, and repeatedly urge 
that the results of research work cannot .usually be 
translated direct Into terms of general practice They 
decline, In short, to regard the probable financial value 
of a particular piece of work as the only criterion of 
its usefulness This is, of course, the position one 
expects from the British Science Guild, but it must 
also be remembered that the attitude of the Board Is 
unquestionably that of a large bodv of the public 

In reading the two publications it becomes evident 
that the word “ research ” is used in rather a different 
sense in each of the m The Board's report states that 
“research must satisfy one or both of two conditions 
(1) it must, as n result of observation or experiment, 
result in the collection of fresh facts, (2) it must 
Involve an examination of the facts collected, \*r 
phenomena observed, and the reduction of them to a 
form in which they constitute nn addition to know¬ 
ledge ” This definition is not adhered to, and w f ork 
that is primarily educational, such as demonstration 
trials and tests, is apporendv classed as research 
The memorial recognises the difficulty of drawing a 
hard and fast line, but adopts this as a working 
definition —“Work which is published only in the 
annual reports of the institution may be regarded as 
educational, work also published by one of the learned 
societies or in the Journal of Agricultural Science 
may be treuted as research ” 

Phis difference of view explains whv the memo¬ 
rialists only put the number of colleges where research 
has been done at seven, whilst the Board consider 
that research is being donp at all the colleges So for 
as the demonstration trials are concerned the Board’s 
position Is sound, such demonstrations are intended 
to improve practice, nnd must obviously be judged on 
their profitableness Onl\ in regard to research 
proper is there nnv difference of opinion, nnd here the 
difference is fundamental It would, however, be 
premature and ungracious to labour this point, the 
Board's advisory committee is onlv just appointed, 
and it is clear that an open mind prevails —' It Is not 
usually a difficult task to distinguish research from 
spurious imitations, on the other hand it may at times 
be difficult to say whether ^ particular piece of re¬ 
search is, or Is not, entitled to receive aid from agri¬ 
cultural funds One ma> be permitted to express the 
hope that the public interested will not take a narrov 
view on this point" 

The object of the British Science Guild memorial 
was to urge the necessity of ‘ granting adequate 
assistance for the continuous conduct of scientific 
Investigations having for their otnect the development 
of agricultural production" No scheme is fore¬ 
shadowed, indeed, any attempt would have been out 
of place 

The report of the B^ard of Agriculture, whilst it 
does not set out a scheme, discusses the general lines 
on which one might be based Tn the first Instance, 
“At the present time the number of well-qualified 
men engaged In agricultural Investigation In thts 
country Is relatively small and one of our chief aims- 
In expending additional funds should be to establish 
a system which will bring agricultural science suit¬ 
able recruits ” But when we come to Inquire the 
meaning of “suitable recruits,“ we learn that “the 
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chief demand of the present time is for * spade 
workers ' and 4 quarrymcn ' to prepare foundations 
and material." It u to be hoped that on this point 
at least the Board will allow itself to be converted 
Unless men of outstanding ability can be attracted to 
the research stations and agricultural colleges, there is 
not much h#pe that the taxpayer will see anything 
like the return he ought for the money expended 
This, indeed, is the vital question, if the right sort 
of men are got to do the work all the other questions 
of administration sink into insignificance But here 
also the Board is on what appears to be the sdf» 
ground The idea of a central experimental sLation 
is dismissed, and a wider policy is suggested —‘‘It 
would probably be advisable, therefore, to use part of 
the Development Fund in making such grants to 
universities and university colleges as would induce 
them to make provision for agricultural research " 
At no penod in its history has agricultural science 
had a greater opportunity than at present It is no 
longer namperea by lack of funds or by apathy on 
the part of the farmer The problems arc more 
numerous and more interesting than ever they were 
But unfortunately the workers arc few ind fresh 
workers are not readilv forthcoming The hopeful 
feature is that a number of eminent men of science ure 
giving up time and thought to the organisation of the 
new work, and, further, that the Board of Agriculture 
and the large agricultural societies are manifestly and 
genuinely anxious to render all the help they can 


RAIS AND PLAUUE 


A LTHOUGH the recent epidemics of bubonic 
plague in China, India, and other parts of the 
world have been always associated with outbreuks of 
the same disease amongst rats, the historical stud) of 
plague throughout the world reveals the singular fact 
that previous to 1800 very few references to a coin¬ 
cident mortality amongst rats have been put on record 
Many excellent accounts of the older outbreaks, 
notably of the Black Death in Europe in 1147, and 
the Great Plague of London in 1605, are in existence, 
but careful research into these documents b> modem 
historiographers—Haeser, Hirsch, Abel, and Slicker— 
has shown that for reasons difficult to discover vtry 
scanty mention of associated rat mortality has been 
made 

The earliest recorded instance is perhaps that given 
In the Bible in the account of the pestilence amongst 
the Philistines, which they ascribed apparently to 
•* the mice that marred the land " Avicenna refers 
to the association between rats and plague in his 
description of the epidemic in Mesopotamia about the 
rear 1000 a d Nteepltonis Gregoras, writing of th< 
Great Plague of 1348, which entered Europe by wa\ 
of Constantinople, makes a similar reference Rats 
are mentioned in connection with the plugu* in Yun¬ 
nan about 1757, and later in 1871-3 In Indn in 
association between rats and plague is noted in the 
Bhagavata Pur ana, by the Emperor Jehongir in the 
plague epidemic of 161^ and in a report of the Pali 
plague in Rajputana in 1836 Lastly, Orraeus refers 
definitely to rat mortality in his account of the 
epidemic of 1771 m Moscow 
The Identity of the disease in rats with that affecting 
man wa9 established bv th£ discovery in 1894 of B 
ptstis by Yersfai and Rltasato 
Within the next few years the relationship between 
rat and humarf plague was investigated in many p^rts 
of the world—by Thompson and TidswfH in Sydn#v, 
Clark and Hunter in Hongkong, Snow, Weir, Hankm 
and James In India, and by Kitaaato in Japan In 
iqos die Plague Research Commission was appointed 
to investigate plague in India, and the reports of this 
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Commission represent the results of the most exhaus¬ 
tive inquiry into the subject that has yet been carried 
out „ 

The Commission early turned its attention to the 
relationship of rat plague and human plague, and 
instituted an extensive examination of the rats in 
Bombay and elsewhere for the presence of plague in¬ 
fection The maps and charts, representing graphic¬ 
ally the results ot this examination, clenrlv show the 
correlation between the epizootic and the epidemic— 
the rat epizootic preceding the epidemic by an Interval 
of ten to fourteen days Every outbreak of bubonic 1 
plague, a hen adequately investigated, was found to 
be associated with the disease amongst rats ITic 
conclusion must be drawn that every epidemic of 
bubonic plague is caused by the concomitant rat 
plague 

In Bomba) the rat population is an enormous one, 
Mus decuman us (the brown or grey rat) swarming in 
the sewers, gullies, and outhouses in lhc city, and 
Mus rattus (the black rat) living in countless numbers 
m the houses of the people The latter species is of 
especial importance m plague epidemics, because it is 
essentially a house rat it may almost be said to be 
a domesticated anuml The severity of the epizootics 
in the two species will be appreciated when it is stated 
that during one year the examination of 70,789 M 
decumanus, taken from all parts of Bombay city, 
proved that 13.277 were plague-mfected= 188 per 
cent , and that out of 46,302 M rattus examined 4,381 
were plague-infected = 04 per cent The heavier 
incidence of plague in Af decumanus Is explicable by 
the circumstance thnt the flea infestation of this species 
is more than twice that of Af rattuj 

Some interesting observations on the distribution of 
different species of rats in India have been made 
recently by Captain R E Lloyd, IMS The most 
common rats in India are M raitus, M decumanus, 
and Gunomys (Nesokia beugalensts) M decumanus 
is common both in Bombay and Calcutta, but is 
absent from the city of Madras It is significant that 
Madras is the one port in Indiu which has never been 
seriously infected with plague M rattus appears to 
be universally distributed In India, whereas Af decii- 
manus does not seem to occur in India except in sea¬ 
ports Nesokia bettgalensts is found in every part of 

The question of the transposition of pi igue by 
ship rats is an extremely important one, but h is not 
so far been thoroughly worked out It would appear 
that \f decumanus is the species most commonly In¬ 
festing ships, although M rattus is nlso found 

Sticker, in his history of plague epidemics, quotes 
the statement that M decumanus got into Furope 
from Persia about the \ear 1725 In England M 
rattus wns displaced b\ the inv iau>n of M decumanus 
about this time \t the present da\ the predominat¬ 
ing species in this countn is undoubtedly Af de 11<- 
manus, Af rattus is, however, becoming incrensingh 
common in the seaports 

An important question in plague epidcmiologv is the 
mode of conveyance of the infective organism from the 
plague rat to man It is Impossible even to sum¬ 
marise here the numerous experiments and observa¬ 
tions on this subject, but it may be said thnt from 
many sides, and especially from experiments in the 
laboratory and in actual plague-infected houses, a mass 
of evidence has been raised which incriminates and 
Indeed convicts the rat flea ax the transmitting agent 
of the infection 

1 Pneumonic pimxTM dlflm fro* bubonic plftjp'ft In lu mode of upl a n d 
Wkn a mtm of cow of pUrot pneumonia occnmpthe fnfcrtlve oriw* 
on ooiHSjwt dfractfy fro* case to m hr enughtng mod tabulation. Tt to 
nrobabla that tb# it*ua) worre of Isfaciwo In the ow of the Sdn 
hi ft Mvm —coodo ry pneumonia occurring In ft patient with MpUq*uic 
phi** 
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In India the fat flea, LoemopsyUa cheopu, which 
ctusdly resembles the human flea, Pulex irritant in 
appearance, is by far the most commonly found 
specie*. In England the common rat flea is Csrsfo- 
frkyHui fajcictus; a single specimen only of L cheopts 
naw been found up to the present time. 

L cheopts, especially if hungry, will bite man, C. 
foscxatus does not take to man with any readiness, 
hut wilt undoubtedly bite on occasion This difference 
in the appetite of the two specie* for human blood 
may be of significance in determining the likelihood 
of the spread of rat plague to human beings 

G F Pktrik 


* PROF* D P PEN HALLOW 

W E regret to announce that Prof D P Penhailow, 
DSc.FRb (Canada), president of the American 
Society of Naturalists, and professor of botany in 
McGill University, Canada, died on October jo, in 
consequence of an apoplectic seizure, whilst on board 
the ss Lahe Manitoba, on voyage to Liverpool His 
remains were brought to Liverpool, and were, in 
accordance with his wishes,, cremated at An field 
Cemetery on Friday, October 28, Prof and Mrs 
Penhailow were about to begin a year’s vacation, and 
hod intended spending the winter in the south of 
England In consequence of the severe Btrain of 
work which Prof Penhailow hud undergone during 
the last few years, his previously excellent henlth *iad 
shown signs of giving way, and under medical advice 
he was about to take a prolonged rest, when the 
lamentable event of his decease occurred 

Prof D P Penhailow was bom in 1854 at Kittery 
Point, in Maine, where his parents had a summer 
cottage, but their home was in New Hampshire, and 
Prof Penhailow always regarded himself as a New 
Hampshire man His family were in the direct line 
of descent from Governor Wentworth, of pre-Kevolu- 
tion&rv dayb, and Prof Penhailow was a HpknJid 
embodiment of the best type of New Englander He 
received his scientific education In Boston University, 
and after graduation he was offered the post of 
professor of ootany in the Imperial College of Agri¬ 
culture in Japan In the same \ear (1876) he married 
Miss Sarah Dunlap, who, like himself, could boast 
of n distinguished New England ancestry, and the 
first four vears of his married life were spent in Japan 
He thus enjoyed the distinction of being one of the 
group of Western students who were chosen by the 
Reformed Japanese Government to inaugurate the 
epoch of Meiji (intellectual enlightenment) in Japan 
Returning to America in 1880, he undertook work 
In connection with the summer school of botany in 
Harvard University, and in 1883 he was offered the 
new!>«created chair of botany in McGill University, 
Montreal, where the rest of his professional life was 
spent He had a very uphill fight in Montreal, which 
he manfully fought There was no botanical labora¬ 
tory and there were no funds to provide one, but as 
Prof Penhailow gained the respect and esteem of the 
community help was forthcoming, and before he died 
the botanical laboratory was exceedingly well equipped 
When he was appointed obscurantist views prevailed m 
Montreal, both in the city and In the University, and 
Prof Penhailow was one of the very first to teach 
evolution, and may thus be said to have helped to 
Inaugurate thet epoch of 44 mclji" in Montreal In his 
own science he devoted special attention to the 
anatomy of woods, both recent and fossil, on this 
subject he published many valuable" - papers, and In 
hbjrest work on "Gynuiospemis," which appeared 
In \qcB, he summed up the results of twenty years’ 
labour His eminence in his special department Was 
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cordially recognised by the American scientific vorid, 
and when he died he was not only president of the 
American Society of Naturalists, but vice-president of 
the American Society of Botanists, 

But Prof Penhallow's activities were by no means 
limited to teaching In his special subject Ha threw 
himself into every movement calculated# to bring a 
wider intellectual outlook into Montreal and Canada 
generally He instituted courses of lectures to 
teachers, which had for many years a beneficial effect 
on those engaged in instruction in the pubHc schools 
of the city He was a leading member of the Canadian 
Royal Society, and in 1897, when the British Asso¬ 
ciation met in Toronto, he was appointed a member 
of a committee to impress on the Canadian Govern¬ 
ment the desirability of founding a marine biological 
station The Government acted in accordance with 
the advice of this committee, and in 1899 a small 
floating station was started, which was moved from 
placed to place in eastern Canadian waters 

When in 1907 the Government was persuaded to 
give a grant towards the foundation of a permanent 
station at St Andrews, Prof Penhailow was deputed 
by the Biological Board to supervise its erection 
When he arrived at St Andrews it was found to be 
neces&ar) not only to build the station, but to cut a 
road through a mile of forest and to build a wharf 
No one was ready to undertake the contract for this 
work, and those who were ready to undertake part of 
it, when they discovered that It was to be paid for by 
Government money,” would only do so at exorbitant 
prices With characteristic American energy and ver¬ 
satility, Prof Penhailow threw himselt into the 
breach, became contractor himself, and constructed 
the road, the station, and the wharf in one-third the 
time he was told it would require, and at a great 
saving in cost Next year he superintended the activi¬ 
ties of the station, but a political crisis at Ottawa 
temporarily stopped supplies, and the anxiety and 
financial strain which he underwent undermined his 
health, and, in the opinion of his friends, constituted 
the first link in the chain of causes which led to his 
death t 

Prof Penhailow is survived by his wife and 
by his son, Dr P Penhailow, who is engaged In 
medical practice in Boston By his death McGill 
University loses one of its most distinguished pro- 
fessors, the city of Montreal one of its most puolic- 
spirlted citizens, and the science, not only of botany t 
but of marine biology generally, a devoted supporter 
who could ill be spared E W M 

NOTES 

We learn with great regret that it his been found 
necewary to postpone the feitlvltles arrange to take place 
at Le>den today (November 3) On this date Prof van 
Bemmelen completes his eightieth vear, and he was to 
have received the personal congratulations of friends and 
disciples from all parts of the world Owing to his illness, 
the ceremony is to be confined to the formal presentation 
of the jubilee volume by Prof Lo rents, If, as Is hoped, 
Prof van Bemmelen la sufficiently recovered to receive 
him The jubilee volume Is a remarkable testimony to 
fhe regard which Is felt throughout the world for the dis¬ 
tinguished second founder 8f colloidal chemistry- It con¬ 
tains a portrait, together with a biography awl a biblio¬ 
graphy of the professor’s published works Sixty papers 
on subjects connected with the colloidal state have been 
contributed by woskrra from all parts of the world 
Amongst the authors are le Chateller, Duhem, Zsigmondy, 
Uossgang, von Wlemam, Hlsaink, Preundtk$» BUtft 
Spring, Hardy, Svedborg, Jordfs, Wolf Ostwald, Lotter- 
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Nlatalc! Spiro, Rechold, Tamm an, Bams, Breditf, 
IfLflvonip Valfitano, Ac The volume Is published by 
C. do Boer, Helder, Holland. 

Tub Allahabad Pioneer Mail of October 7 contains a 
melancholy review of a resolution recently passed bv the 
Punjab Government regarding the pretention of plague 
This resolution records that, In the opinion of a com¬ 
mittee consisting of plague experts and distrlit officers of 
experience, •' no remedy has been found for the divase 
that the people generally will not go to plague doctors to 
he treated tVhen suffering from plague, that disinfection 
of house* by means of chemicals, or even b\ heat, as a 
meant for checking or preventing on epidemic is useless 
that rat destruction bv poison or trapping is almost <quallv 
useless, and that inoculation, though a splendid mums 
of Individual protection, cannot be used to obpck the 
epidemic owing to popular prejudice ” As the result of 
this, the Punjab Government propose, whili keeping on 
the field the establishment of plague dot tors, to reduce 
the cost If possible, and make suggestions as to how thin 
can be done It is not easy from this report in thi 
Ptoneet Mail to analyse the evidence upon which th* 
Punjab Government acts, but the paper must cause 
melancholy reflections among the friends of India Is It 
not true that die words non passumux ire sormwhat fre¬ 
quently heard from lh( mouth of thi Government of 
India? We have just listened to them in connection with 
malaria prevention, and wc have heard than o\er and 
over again In connection with the prevention of choU r 1 
Perhaps a complete reform In the sanitary sirviie of thi 
country, with much more attention to sanitary Instiga¬ 
tion and a more generous employment of trained scientific 
workers, would not onh save the Government the wisti of 
much money on fruitless efforts, but \sould also do mon 
to ensure success in the future 

CoLQNFr W C CiORc.AS, who has done such spli ndid 
work in removing mosquito-borne diseases from the 
Fanama Canal zone, sends a short letter to the Ttmts of 
October aft in which he gives the death-rates for that 
area, and they are so remarkable that we here reprint 
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IS 
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;s 
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The rates for the Canal Zone, under American jurisdic¬ 
tion, Including the cities of Colon and Panami, are as 
follows — 
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Among employ** the rates have been as follows — 

Yaw Anfay* Dsstb-nte 

IfOj 10 , 5 " 

1*6 *6,475 4> 73 

1907 . • 39.343 "74 

* 43.890 1301 

1909 47.167 " . »«* 

Ther* hw been no ea«e of either pJatfue or yellow fever 
<M th* 'H—- lines 1905 We admitted to our hcpltal. 
let imhrit In the year 190$, 514 cue* for each thouiand 
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employes, in 1906, 831 cases for each thousand employes, 
In 1907, 4*4 for each thousand employes, 1908, 28a for 
each thousand employ**, and 1909, 215 for each thousand 
employ** " 

^ Therjc seems little doubt that the four deaths reported 
recently at Preston, in Suffolk, were due to plague To 
prevent anv further development of the disease, active 
measures are being adopted to effnt a general destruction 
of rats in hreston and the neighbourhood The southern 
part of rural Ipswich has been svstematicnlly explored, 
and large quantities of pot son laid down The Samford 
Rural District Council has Issued a warning notice point¬ 
ing out that It is dangerous to touch deAd rats with the 
naked hand, and urging their burial without delay The 
public has been requested not to eat rabbits or hares 
killed in the district lhe notice also urges a general 
campaign against uncleanlinosg and Insects The ques 
twn of destroying rats over a wider area than that pro* 
posed has been raised, an many dead rodents have been 
found north of the Orwell It Is pointed out that the 
increase of rats cun be traced to the practical extinction 
of their natural enemies—owls, kestrels, and hawks, which 
are now seldom seen In the locality The origin of the 
disease Is still uncertain, but there Is reason to believe, 
in view of the plague tit Odessa, that grain vessels from 
the Blark Sea to the River Orwell may have brought over 
plague-stricken rats The position of knowledge as re¬ 
gards the relation between rats and the spread of plague 
is described In an article elsewhere in this issue 

In the gardens of the Zoological Society of London, 
Regent's Park, there is now in flower a specimen of 4 gave 
Americana The Agaves are popularly known as 
* American 11 Aloes, but there arc no true Aloes in 
America, the genus being almost tntircjv confined to South 
Africa Agave is a me mbc r of the natural order 
\maryllidaccee and Aloe of lhe natural order I illncen? 
\nother popular fullacy connected with the Agaves Is lh< 
belief thnt the plants flower after 100 vears nnd then di«, 
hence the Agave U sometimes called the century plant 
lhe facts arc these, that the plants, being inonocarplc, 
an only capable of flowering once but thi agf at 
which a particular specimen will flower is determined by 
many circumstances, Ini ludlng constitutional characters 
and the suitability or otherwise of the conditions in which 
lhe plant is growing These remarks apply specially to 
Igove Americana t for another species, namrlv, A Sarfon, 
is capable of flowering from year to year A Americana 
has very thick leaves of from 4 feet to 6 feet In length 
They have sharp prickles all along the margins, and eurh 
leaf has a stiff, sharp point 1 Inch to 2 inches long, these 
latter are sometimes culled 11 Adam's needles " The plant 
contains fibre In the roots and leaves, nnd the fibre is 
used for commercial purposes Agaves are cultivated for 
ornamental purposes In this country, being used frequently 
as terrace plants In large boxes or tubs The flower spikes 
grow very rapidly when once they have formed, their 
height varying from about is feet to upward*, of 20 feet 
The numerous flowers arc greenish-yellow, occasionally 
quite yellow, but scarcely golden as they are sometimes 
described The plant which Is now flowering at Regent s 
Park has stood out of doors during the summer, but it is 
blooming In the warm atmosphere of the reptile house 
Another specimen bloomed In the same gardens In 1906, 
nnd two specimens flowered In the Victoria Park, London, 
In 190J In Mr Smith's gardens In the Stilly Islands a 
dozen or more specimens flowered out of doors In i8j$, 
and In the south of France Agaves In flower are not un- 
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Common objects There la a variegated variety of 
A American* which la more ornamental than the type 

It is announced In the Reviu scientifique that Prof 
Hammer ling Onnea, of the University of Leyden, has put 
hit cryogenic laboratory at the disposal of Madame Curie 
for her researches on radio-activity at low temperatures 

The dally Press has recently given currency to a vague 
report that a “ vast lake ” haw been discovered in an 
unexplored pgrt of north-western Canada by Indians, which 
they farfarc to be as large as Lake Superior The report 
fa hardly likely to be correct so for as the sire of the lake 
la, concerned 

A count* of twelve lectures on 41 The Coast* of Great 
Britain and Ireland M (Swlnoy lectures on geok>g\) will 
be delivered by Dr T J Jehu in the let ture theatre of 
the Victoria and Albert Museum, South Kenblngton, on 
Mondays and Tuesdava ot 5 p m , and Saturday at 3 p m , 
beginning Saturday, November 5 Admuolon to the course 
la free 

A Rkuiier message from Vienna states that on 
October 28 the Radium Institute created there by the 
Academy of Science* wa* formally opened by the Archduke 
Rainer The new Institute is to be devoted solely to 
chemical and physical research, and will be open to snen- 
tlflc men of all countries The Institute has at Its dls* 
posal three grams of radium from Joachlmtrthal 

At the annual general meeting of the Cambridge Philo¬ 
sophical Society, held on October 31, the following officers 
were elected — President, Sir George II Darwin, KCfl , 
vice-presidents, Dr Fenton, Prof A C Seward, and Prof 
H F NcwaU, treasurer, Prof E W Hobson, secretaries , 
Mr A E Shipley, Dr Barnes, and Mr \ Wood JThe 
new members of the council elected are Mr E A Newell 
Arber, Sir Joseph J Thomson, end Mr J E Purvis 

Tim Chemical Society's banquet to past presidents, 
Which* was postponed from May a6, will be held at 
the Savoy Hotel (Embankment entrance) on Friday, 
November 11 The banquet is in honour of the following 
past presidents who have attained their jubilee as fellows 
of the society —Prof Willianra Odling, US, the Rt 
Hon Sir Henry F Roscoe, IRS, Sir William Crookes, , 
F R S , Dr Hugo Midler, F R S , and Dr A G Vernon 
Harcourt, F R S 

Th* Berlin correspondent of the Timri states that the 
German Ministry of the Interior ha* called a meeting to be 1 
held within the next few days L o consider whether the 
foundation of a special Institute for aviation research it 
practicable, or whether the work can be better carried out 
by existing Institutions Delegates from the Imperial 
Government and the Federal States will be present, 
together with representatives of the German technical 
universities, of various associations connected with aviation 
and motors, and of the industries concerned 

Thx death Is announced of Dr D J B Gemes, member 
of the Paris Academy of Sciences and a former collaborator 
Pasteur* From a notice in the Timer we learn that 
Gernex was born in 1834 On the completion of his 
studies he Ailed various posts as a teacher of iclentlftc 
subjects While engaged upon professorial work at the 
Lycde Loufs-le-Grand he assisted Pasteur in some of his 
researches, and was for many years an intimate fnend and 

£ hqcator q/t the great French investigator For more 
twenty year* Dr Gem** was a lecturer at the Ecole 
Normals of Paris, a post which he held simultaneously 
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with profeuonhlp* at other great educattt*al InatltWMa. < 
and from which he retired in 1904. Dr* Genet was the 
author of a number of treatises on setatiffc subjects,^ and 
was an Officer of the Ldglon d r Honneur 

At the general meeting of the Royal Society of Edin¬ 
burgh, held on October 34, the following office-bearers 
were elected —President, Sir William Turner, K,C.B f 
F R S , vice-presidents, Prof Crum Brown, F R S , Prof 
J C Ewart, FRS, Dr J Horne, FRS, Dt. j. 
Burgess, Prof, T Hudson Beam, Prof F O Bower, 
FRS, general secretary , Prof G ChrystoP; secretaries 
to ordinary meetings, Dr C l. Knott, Dr R Kldtton, 
FRS, treasurer, Mr J Currie, curator of library and 
museum, Dr J S Black, councillors, Prof J W 
Gregory, i RS , Dr A P Laurie, Prof Wm Feddie, 
Prof H M Macdonald, FRS, Prof D NoM Paton, 

Dr W S Bruce, Prof F G Bally, Dr J G Bartholo¬ 
mew, Dr R H Traqualr, FRS, Prof James Walker, 
FRS, Prof A Robinson, and Dr W S M'Cormlck 

A mketino of the Optical Convention executive com- 
I mittee was held on October 35 In the rooms of the 
Chemical Society to consider the desirability of holding a 
second convention in the year 191a On the motion of 
Dr R T Glazebrook, C B , FRS, It was resolved that 
a meeting of the permanent committee, which all members 
Sf the trade and others Interested be invited to attend, be 
held some time In November to consider what action 
should be taken with the view of organising an optical 
convention In 191a The time and place for this meeting 
will be announced as early as possible The chair will 
be taken by Dr Glaxebrook, director of the National 
Physical Laboratory, as chairman of the permanent com¬ 
mittee, and a statement of the principal matters to be 
brought forward for consideration at the meeting will be 
published In due course 

Thk magnetic t»urvcy yacht Carnegie left Para, at the 
mouth of the Amazon, under the command of Mr W J 
Peters, on October 15, bound for Rio de Janeiro This 
vessel, since leaving Brooklyn last June on her present 
cruise of three years In the Atlantic, Indian and Pacific 
Oceans, had covered nearly 7000 miles up to Para, during 
which portions of the first cruise were several times Inter¬ 
sected by the Introduction of loops It Is reported that the 
magnetic results obtained on the present cruise up to Para 
have fully confirmed the errors revealed by the first cruise 
In the existing magnetic charts of the North Atlantic 
From Rio de Janeiro the Carnegie wilt p roceed to Monte¬ 
video and Buenos Aires, and thflnce across to Cspe Town, 
where she is due towards the end of March, 1911 At the 
latter port the director, Dr Bauer, expects to rejoin the 
ves»l, and be with her on the portion of the cruise In the 
Indian Ocean Sn route to Capo Town, Dr Bauer Is to 
visit certain magnetic Institutions in Europe In order to 
perfect arrangements for cooperative magnetic survey 
work 

Th* Wonting Post National Fund Airship made a flight 
from Moissoa to Aldershot on October The airship 
left Molsson at 10 a m (french time), the coast of France 
near St* Valery en Cara at is noon, passed over the 
English coast-line near Rottlngdesti at s 18 p.m„ and 
reached Aldershot at 3 18 p.m , being brought to garth at 
45pm The distance of 197 miles was accomplished In 
jh* a8m. The raft of speed was about 36 miles an W, 
including partially advene wind comfitions* The airship 
carried a crew of right. During the journey 5a* Ik of 
Wl*|t were used, 400 litres of petrol werb tfmsqmpd by 
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museum Is peculiarly rich In specime n s of this nature 


slid at the moment of landing there were 
lb of water ballast, 990 lb of petrol In reserve, In 
HMtion to at least a 00 litres In the reservoirs The 
engines started at 850 revolutions, they then worked up 
ttt 906 revolutions, and fell again to 850, and only finally 
1 during the landing worked at their full power of 1000 
revolutions. The highest altitude reached was arao feet, 
•lid throughout the sea passage there was a steady level 
Of about soo feet The overall length of the airship Is 
J 37 73 test* ®nd the water- and gas-proof envelope has a 
capacity of 153.1658 cubic feet 

An appeal is made for funds to erect a new building for 
the Royal Society of Medicine Of the sum required the 
society has already provided 17,000/ , and it asks that not 
Jhf* than 36,000/ may be contributed from without, so 
that It may not be crmpelled to curtail its very valu ible 
public and scientific work Towards the money in hand 
8500I has been subscribed by members of the medical pro¬ 
fession The l-ord Mayor has become chnlrm in of a 
Mansion House committee formed to promote the raising 
of upwards of to,000/ for the new building The govomoi 
of the Bank of England has opened an account for the 
receipt of donations, which may be sent to the Bink of 
England, payable to 11 The Roval Society of Medicine 
Building Fund,” or to the Lord Mavor at the Mansion 
House The society now has 3300 fellows and menibeis, 
and possesses a library of nearly 100,000 volumes It was 
originally founded in 1805, under the name of 41 The Rot al 
Medical and Chlrarglcal Society ” A new charter was 
granted it in 1Q05 under the new name of 44 The Ro\ al 
Society of Medicine ” 

Several of the Parisian hospitals entertained their 
visitors last Christmas to klnematograph exhibitions, in 
whkh ver> realistic phases in the life-history of various 
pathogenic organisms were thrown on the lantern wnen 
On October jS Messrs Pothd hifcres, of Pirls, gjv* the 
members of the Medical Society of King’s Colkgi Hospitil 
■n opportunity of seeing some of their most suuessful 
applications of the kinemotogrnph to bacteriological photo¬ 
micrography I he films shown repre* nted (1) the e\pcn- 
mental production of sleeping ilcknesx in a rat, md the 
movements of the trvpanosotnes jn the blood (a) th< 
■plroch.bta of recuirwil fever, and the tlrks which tonviv 
the parasite (3) the spirochceta of fowls, some of which 
were seen Imprisoned and revolving within the red cor 
puscles, (4) the movements of the Infusoria from the intes¬ 
tine Of Q mouse, (5) Trypanfroma lewitt of the rat 
(6) Sphdehaeta palluk 1, which, although only i/aouoth of 
a millimetre In width could be followed In Its movements 
•cross the field of int microscope Other films were shown 
representing involuniri) movements of the embr>o of the 
Axolotl and Its emergence from the egg, and the move¬ 
ments of the human stomach as seen during an X-ra\ 
•nomination of a patient Th*re can be no doubt that 
Abe* films are a triumph of technique, but the gain at 
pre s e nt Is rather In fivour of the public entertairvr than 

the worker in science The main advantage from a 
feteotMLc point of view Is that rapid movements may be 
tfowed and analysed, while slow movements may be 
■federated, and thus realised JSuch films will become an 
to e sll il part of the equipment of every physiological and 
UtedlraJ workroom 

v ttauu years ago the council of the Roval College of 
fifefjgons, England, instituted demonstrations in connection 
liltfih thee ihuseiinn At one of fffteec^ given In the theatre 
If the* oOtfcge on October s8, the conservator, Dr Arthur 
fctoUr, showed a series Of specimens Illustrating Irregularl- 
tile dlfferentietlwi o i mini character* The 

' NO. 2140, VOL. 85] 


owing to the fact that John Hunter, Its founder, bsd pre¬ 
served many preparations which illustrated the influence 
of the sexual organs In determining the growth and 
features of many parts of the body Amongst these are 
the specimens which show the assumption of the male 
plumage of aged pea-hens and hen pheasants Prepara¬ 
tions added to the museum by Mr S G Shattock show 
that such an alteration of secondary sexual characters Is 
accompanied by a change In the sexual glands, usually of 
an atrophic nature A Leghorn fowl, in which the 
external characters were those of a cock rather than of a 
hen, had genital gland* of an ovo-testicular type The 
Hunterian preparations, illustrating the sexual organ* of 
the “ Free-Msrtln **—s form of ox born as the twin of a 
perfect bull calf—were also exhibited Although these 
speclmrns hod been preserved for more than 150 years* 
their tissue was In perfect condition for microscopical 
examination In one case Hunter was of opinion that 
both (rates and ovaries were present In the same individual 
fa liue hermaphrodite), but on microscopical examination 
it was found that the 41 ovary " was really a mass formed 
by a remnant of the Wolffian body \ higher vertebrate 
with both testes And ovary has not yet been teen Hunter 
explained all irregularities in the development of the 
accessory sexual 01 guns and of “ secondary ” sexual 
characters as the result of an 41 imperfection " In the 
development of the testlx and ovary All museum speci¬ 
mens and recent experiments are in favour of his Inter¬ 
pretation 

1 HE third part of the fourth volume of Memoirs of the 
Peabody Muspum Is devoted to an account by Mr Teobert 
Maler of a series of adventuroub Journeys starting from 
the north of Yucatan and extending to the great lake of 
Peten-lUa, In Guatemala The value of the memoir would 
have been enhanced by a sketch of the routes, which are 
not traceable on ordinary maps Several Important sites 
representative of the Maya-Toltec culture wire identified, 
such as tfotul, where a remarkable stela depicting a pair 
of dancing priests was found, TubusII, SHbituk, and the 
remarkable Island city of lixa-Flores When the country 
passes under the control of a decent government the great 
lake of Peten will be brought Into connection with the 
nea, and vast economical resource* of this region will be 
developed, with the result that the remarkable ruined 
cities connected with the career of Cortes will receive 
adequate examination 

In the Oxford and Cambridge Review for Michaelmas 
term Dr A Smythp Palmer concludes HU study on the 
luck of the horse-shoe He arrives at the conclusion that 
It is derived from the cult of the new moon, which was 
adopted by primitive race* as a symbol of recovery and 
good fortune Incidentally, he has collected some cunous 
examples to show that the symbol was regarded os possess¬ 
ing magical power among the prehistoric people of 
Europe, ab Is proved by various records of the discovery 
of horse-+hoe« in ancient Intermcntb, by the shape of 
many tumuli, and by the ring of trilllhonb at Mone- 
hengc He further point* out that, following Babylonian 
pr ecedent, the rising moon l>mg on her back was believed 
to be a silver boat He thus disposes of the controversy 
between two sets of people who use the talisman In our 
day*~-one preferring to fix It with the heels upwards, the 
other downwards—in favour of the former 

Iv the Field of October 1% Mr Lydekker point* out 
that the new antelope described In Nature of September**? 
(p 397} a* Strepticeroe buxiomi t with the alternative name 
of Tregriaphtu buxtom, should be known by the totter title 
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In the Zoologist tor October Mr F J Stubfae od dhres 
farther evidence especially an Act of 1564 (a Kks c 15) 
to show that egrets were formerly common In England 

At the middle of the sixteenth century England wu the 
home of an egret that was highly esteemed for the table 
It meted with us and waa protected by law and the 
■same or an allied species inhabited an adjarent part of 
the Continent and was brought to this country alive for 
food Probably the bird was not altogether white thus 
differing from any existing European egrets or herons and 
resembling bpecies now found m America 

Variation in the oyster boring whelk (Urotalpt+x 
etnereus) forms the subject of an article by Dr H E 
Walter in the October number of the Amtraoa Naturalist 
This mollusc is a native of the Atlantic coast of North 
America but was unavoidably introduced when oysters 
■were transplanted to the Pacific shore It was the original 
object of the article to compare these Introduced Call 
fomian whelks with their Atlantic prototypes but com 
paneons were extended to a wider basis As the result 
of the investigation It appears doubtful whether 
Lrosalpinx Is more variable in Its new than In its original 
home 

At foss 1 sed birds feathers have h therto been recorded 
from only «me fourteen localities—with one exception of 
Tertiary age-r-bnef reference may be made to Mr F 
Chapman a defer pt on in vol xxm part 1 of the Pro* 
feedings of the Royal Society of \ ictona of a fossil of 
this nature from the Tertiary ironstone of Redruth 
Vi tona No definite determination of the genus of the 
■pec men wh ch n n the form of impressions on the two 
halves of a spilt nodule is attempted although it is 
suggested that t may have belonged to one of the smaller 
waders such as the Ibises 

Th* third botsn cal number of the current volume of 
the Philippine Journal of Science contains n compilat on 
of new or noteworthy Philippine plants and a s xth j art 
of an Index to Philpptne botanical literature both pm 
pared by Mr E D Merrill Among the new plants 
about a hundred in number mostly trees or shrubs there 
are eleven additions to the genus Ard sia ten to Ixora 
and six to Hiptage alto new genera Astrocalyx aid 
Cephalomodinilla are proposed under the familv Mela 
atomacew Curraniodendron under Sax frogaceac and 
Pjgmsoopremna under Verbenaceae With reference to 
Ixora it Is noted that Ixora coccmea does not grow w Id 
hut a closely allied species I phUtppmtnsu u, abund nt 
and widely distributed 

An enumeration of twenty-eight flowering plants and 
ferns growing on a London building site about half on 
acre in extent in Farnngdon Street that has been vacant 
for two yean la communicated by Mr J C Shenstone 
ti the Selhome Magawme (October) As the author points 
out the chief interest lies In the methods of distnbut on 
by which the plants have reached the spot and he has 
dassad them as wind-distributed kitchen refuse weeds 
and forage or pecking weeds It » eatremely pusxhng 
to find x growth of bracken fern smee the plant u very 
difficult to tfaaqfant and the appearance of bicus Cone* 
is not I mm ed i ately explicable Three casuals that is 
giants net indigenous to Britain are provided by 
gp W o he m a ng usifohum Semao vucosus and Kngertm 
coned*use 

Or the flowers which undergo marked changes after 
to dilution trgplfal orchids afford some striking examples 
F<fr instanoei It frequently happens that after the poll ma 
reach the stigma the flowers fade prematurely, the column 
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■wells the sHgftiafrc surface hi pore ss o^dqsed, 
ally the ovules bsgla to develop It Pduk 
assumed that these fehaages can only he Indiwed ty Hkh 
stimulus of the pollen on the stigmetlc durfacfe And 0 h 
subsequent growth of the pollen tube It has Iftp to wfr , 
been observed by Dr H Fitting aa la polt fo d out In dp 
Gardener $ Chronicle (October 09) that ce rtai n of thane 
effects can be produced by inorganic means Thus uraenh 
Ing the stlgmatic surface suffices to cause premature 
withering and the application of dead poUtola or aft 
extract therefrom may bring about swelling of jtw column, 
but apparently development of the ovules does require the 
stimulus Induced by the pollen grains penetrating the 
ovary 

Ahono the numerous articles now appearing in agri¬ 
cultural publications on the growth of sugar beet to 
England one by Mr Chas Bathurst M P in the 
Afrtcultmal Students Gaaeite (vol xv part 1) de ser v e s 
wank attent on The importation of beet sugar Into 
Great Britain is steadily increasing and amounted in 1908 
to nearly eighteen and a half million pounds sterling to 
value Much of this could be produced m England but 
the operation of the sugar bounties rendered the Industry 
financially impracticable Now that the bounties are 
abolished by the Sugar Convention active steps are being 
taken In several counties to start factories which in Mr 
Bathurst a view should prove distinctly profitable unless 
an excise duty is placed on the sugar An average crop 
is given as 18 tons per acre selling at the factory for 181 
per ton or itl 4 s The cost of production Including 
the rent of the land should not exceed 9! per acre taav 
ittg a profit to the cultivator of 7 1 4 s per acre 

fm summary of the weather issued by the Meteor 
ologlcal Office shows that for the eight wfieks of autumn 
as yet expired the aggregate rainfall has been largely 
deficient over the entire area of the British Islands The 
greatest deficiency occurs in the north of Scotland where 
the total rainfall is only a 89 inches which Is 6-34 Inches 
less than the average of the corresponding period for the 
lost twenty five years In the west of Scotland the 
deficiency is 5 13 inches the aggregate rainfall being only 
3 10 inches In the north of Ireland the deficiency is 
3 98 Inches and in the north west of England 3 60 Inches 
In the south-east of England which comprises London 
the deficiency amounts to 1 16 inches The duration of 
bright sunshine for the period is deficient except in a few 
northern districts, the greatest deficiency being fifty-eight 
hours in the east of England and fifty six hours In the 
Midland counties The mean temperature waa not very 
different from the average but its maximum readings were 
lower than usual the absolutely highest temperature since 
September 4 being 76° In the Midland counties Frost at 
night has as yet only occurred to a very few districts 
Tha Aggregate rainfall since the commencement of the year 
Is not very different from the average, but there » an 
excess except in a few of the northern district! The 
duration of bright sunshine as yet this year Is generally 
d efic ient the defictendy exceeding one hundred hours to 
the eastern districts of England 
la the Proceedings of # the Amsterdam Academy df 
Sctenots of June *5 Dr W van Ba a na o tog end Dr C. 
Break give a preliminary report upon tha in—llgaiiim 
of the upper air begun at Batavia ip 3909 the Observe^ 
toft 1« now equipped with registering baltosne and egtoahfc 
Instruments but ft was thought egvteaMe to prStoed 
cautiously in ua*ng them te near to the in before otealp* 
png more kftOwMgc «f the drift «f fhe tmr eupmlft Jtt 
mwp» of pUot bel to o n e. The MMM m 


NATURE 


»x 




of the temperature gradient per ico met r e * 
war a kilometre* were obtained (1) above the land 
captivd balloon and light wind (a) above the 


flu wfi *fkk a moderate westerly wind with kite* and {3) 
I b Hr thl tea (January 14-30), weather rainy with kites 
fett taa results are not strictly comparable owing to 


#ffte*Mea of dm« of day — 


Vow 

Sattoan 

»a<W) 

am) 


xoo-5» 
0 77 t 
087 
0 91 


Ja^icao loco ijao 

1*57" — 

07a o 44* (< 1500 W) 

0 59 0 71 


Further lute •observation a over sea gave for 1500-3000 m 
*34*, 1000-3500 m 050° 3500-3000 m 046° At 

about rooo m the gradient shows a buddtn decrease prob 
hUy due to the formation of cumulus clouds rht obierv 1 
0 ons of wind direction for the period September May show 
that the upper air current ha* easterly components up u 
the greatest heights attained (10-15 km) The average 
attitude of the west montoon was 54 km The upper 
easterly a* well as the lower westerly, winds w<_re some 
times affected by strong northerly or southerly components 
It la mentioned that diagrams of a registering balloon bent 
up oa May 19 during the passage of the earth through 
the tall of Halley b comet showed no other noteworthy 
feature than an inversion of temperature between 6 and 
7 km the balloon burst at about 7 km 


Thb various methods of finding the height of an dirsh p 
are discussed by Captain Paul Renard in the Revue 
scientlfaue for September 17 Of thv several methods of 
observing tho hught from the airship itself Captain 
Renard considers that the use of the barometer off or U 
the only practicable one Of th« methods of observing 
tha height from the ground the Ur^ majority involv 
simultaneous measurement of several angles and th b ib 
m general Impracticable Captain Renurd cons d rs that 
the beat methods are by observation with a tefem t r 
coupled with a determination of the altitude or t v two 
simultaneous observations of tho altitude Jt th nsiant 

the airship is in the vertical plane jo nng th tw 
observers 


Tbi Brnlder for October 39 contains an illustrated article 
descriptive of the fine building now being encted in 1 ondon 
for the Y M C A This building occupies an island s te of 
tome 33 000 square feet bounded by Great Russell Vre t 
Bedford Avenue Tottenham Court Road and l irolin 
Stmt Reinforced concrete plays an important pari and 
has been employed for the solution of various btructurul 
prob ferns of considerable magnitude The building is not 
<me of the reinforced concrete skeleton cl iss mrlj 
dMktfed in masonry but rather is a combinat on of 
*i*sonry with n inferred concrete the latter mat r it 
teWtIff the duties hitherto very generally assigned tc 
structural steel work in modem architecture Thus we 
And reinforced concrete column* beams and wall lint Is 


totaling tha backbone of masoniy features and bearing a 
feqge proportion of the loads to be supported ytt without 
kfrtiUtfcg any noticeable departure from the familiar aspect 
4 f puofiry In some important respects reinforced con 
irate fe exclusively adopted a* in floor roof gallery stair 


teOpt and swimming bath eonqjnichon and in th form 
tjfeadtJodaUy large gtrders The details of the rein 
Ifefead concre te work were prepared by Messrs L i * 
and paftnery in accordance with the Hennebiqut 

Ah fetfcfe tqr Mr Fullerton L * Waldo on recent pro 
jMife tfe construction of the Panama Canal appears m 
S i Magusm# tor October Rapid progress 
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has been mad* In the great lock works and the huge dam 
that is rising at Gatun Tha dime lock flights divide tha 
vertical distance to the 85 foot level between them where** 
the locks of the Pacific division bare lifts of 33) feet and 
54) feet respectively The usable dimensions of the lock* 
are iqoo feet by 110 feet, giving ample margin for even 
the new White Star liners the overall dimensions of which 
are 890 feet in length and 9a feet in width It is calcu¬ 
lated (hat the lock stair at Gatun will require about 
i^Jiours for the transit the Pacific locks will detain the 
vessels for about the same length of time The total 
passage across tho Isthmus will take about 10 to la hours 
The train takes about 3j hours so that passengers wiU 
probably prefer this method of transit About 15 minutes 
are required to fill the lock chamber but in tose of need 
for haste the process can be completed in about half this 
time The available water supply will allow of 48 lockages 
per day which might mean an average of something like 
Ho 000 000 tons of traffic annually as compared with 
si 000000 tons In the cave of the Sues Canal and th^ 
40 000 000 tons of the Sault Ste Mane 

Wk have received the first five numbers of a leaflet 
entitled Hygieta which is published by the Bureau of the 
International Congress of Hygiene which is to be held in 
Dresden In 1911 It contains notices with regard to the- 
congress and brief abstracts of papers dealing with sub 
j cts appertaining to hygiene t g sugar as a food stuff* 
taverns as hospitals clemnsipg of towns 8rc 

Muirs Newton and Co Fleet Street London, have 
issued a supplementary list of lantern-slides for the present 
st saion Among many others we notice numerous astro 
notvucal slicks dealing with Halley s comet the moon and 
Greenwich Observatory a set of slide* showing Sicily and 
Messina after the earthquake sets to illustrate eight fee 
tores on fndia drawn up by Mr H J Ma kinder for the 
Visual Instruction Committee and slides showing otfriol 
experiments and aeroplanes 

Thb Penny Science Lectures at the Royal Vittorio Hall 
Waterloo Road S L during November include — 
November b Early Men in Britain * W Lower Carter„ 
and November 3* 1 Liquid Air Dr R Whittan Gray 

Mu H K I »wi» of Gower Street London ha* pub 
libhed a catalogue of new books and new iditions added 
10 his well known medical and scientific circulating library 
during July August and September of this year 

OUR ASTRONOMICAL COLUMN 

bittsALi. ov October 33 —Mr W F De imng writes — 

Die Art ball of Sunday October 33 8h 13m was 
observed at Kenley (Surrey) Ilford (Fssex) und in Wales 
a* well as at other places It appears to nave passed over 
th sea N L of tne mouth of the Thames at heighu 
of 84 to 40 mile* Ihe length of the luminoub course was 
about 75 miles and the velocity 19 miles per second 
Radiant near a Anetis 

The observation of the meteor from stations in Wale* 
fe interesting and it is probable that the obj ct was setn 
from a great mahy towns In England for it appeared at 
a time when many people would be out of doors The 
bky waa, it » true, cloudy at some places and veiled the 
btithant light of the meteor but It was a very fine one 
and give several flash** us it slowly sailed along the 
FNE as seen from thr neighbourhood of London It 
w Important that if any further observations of an emit 
character were made they should be publish d so that the 
flight of the object may be investigated accurately 

Motion or Molecule* in thb Taie of Hallbt * 
Comte —In a recent note in these columns (Sep te mber *9 
P «f) attention was directed to some resultf pubUabed 
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by Prof Lowell In which he showed that particles repelled 
by light-pressure along the tall of Halley's comet travelled 
with accelerating velocities An Important addition to 
these results Is now published In No 48 of the I-owell 
Observatory Bulletins By comparing the images shown 
on direct photographs with those shown on contem¬ 
poraneous objective-prism spectrograms, taken under con¬ 
ditions which permit the comparison, Prof I-owdl has 
educed evidence that the gaseous molecules of the tall 
were repelled by light-pressure 

A series of spectrograms, taken during April and May, 
shows that the constituents of the tall varied consider¬ 
ably from one date to another But the evidence Indicates 
that on May 23 about 70 per cent of the radiations repie- 
sented on the spectrograms was due to emission, the re¬ 
maining 30 per cent being taken up by the continuous 
spectrum That is to bay, that the knots previously 
measured, on the direct photographs for May 23, were 
composed chiefly of gaseous molecules As thebe knots 
showed, by their accelerating velocities, the action of a 
repulsive force exerted from the sun, it follows that light- 
pressure Is competent to repel gaseous molecules 

Confirmation of thU Important result Is derived from a 
similar comparative study of the direct and spectral 
images of the tall of Morehouse's comet The spectro¬ 
scopic evidence in that case Indicated that practically all 
the light recorded on the plates was emitted by gaseous 
particles, yet the direct photographs afforded evidence of 
the action of light-pressure 

The Dark Band surrounding the Polar Caps op 
Mars —Readers of these columns will remember the dis¬ 
cussion raised by M Antoniadl's contention that the dark 
band seen circling the polar cap on Mara U simply a 
contrast effect In support of this contention M 
Antonladl stated (see Nature, December 23, 1909, vol 
Ixxxll , p 227) that photographs of the planet, taken in 
America, did not show the aark band, although at the 
same time they showed that the cap was not brighter than 
the continental areas, and therefore Irradiation could not 
be adduced as the reason for the absence of the band 
Prof Lowell, In a note appearing In No 4448 of the 
Astronomitche Nachrichten t emphatically states that the 
photographs do show that the polar cap Is brighter than 
the “ continents,” and actually Irradiates In consequence 
beyond the confines of the disc Further, the screen 
through which the photographs were taken was such that 
the relative brightness of the caps would be considerably 
modified 

The Spectrum or Nova SAOrrrARn No 2 —The nova 
recently announced by Mrs Fleming appears on sixteen 
photographs taken at Arequipa between March at and 
June 10, the magnitude varied from 7 8 to 8-6 between 
those dates The spectrum Is quite faint, but shows the 
hydrogen lines, H0, Hy, HI, H«, H£, and Hr, bright, a 
trace of Hy m a dark line Is seen on the levs refrangible 
edge of the bright Hy line 

The star does not appear on seventeen photographs 
taken between July 33, i88q, and October 7, 1909, 
although stars down to magnitude 12 o are shown on the 
majority of the plates, one plate shows the fifteenth 
magnitude or fainter 

A visual observation by Mr 1 -eon Campbell, using the 
Harvard 24-Inch reflector on October 3, showed the magni¬ 
tude of the nova to be 10-5 

Prof Mlllosevlch, on October 15, determined the position, 
reduced to 1910-0, as 17b 54m s6*a8s , -37° 3a' sa i f , 
and the magnitude as 10*4 (Astnmonuscht Nachrichten, 
No 444S) 

A New Variable Stas or a Nova, 07 1910 Cyoni —In 
No, 4448 of the Atironomhehe Nachrichten Mr Hlnks 
records the discovery of what appears to be a new star, 
or an unrecorded variable, onjriates taken by him on 
Auguft 7, 10, End n, 1909 The position of the object 
Is RA -iph 49m. S 5 *». -+36° 46' 57 4 f (1900), 

and the approximate magnitudes on the dates named were 
10-4, ioa, and 10-5 respectively 

Plates taken on August if, 19, and a6 show no 
trace of an object In this position, although those of 
August 17 and s6 show star* down to magnitude 1a 5 • 
nor could the star be found ritually on September 19 and 
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26, when It should have been visible If brighter 
mag 13*0 

Mr Hlnks publishes a chart of the region among ifcq 
object, and asks for any available Information as tp 44 
appearance on photographs which may have been tahsn 
elsewhere 


New Variable Stars in Harvard Ma| No, $a 
Circular No 16a of the Harvard College Ob a si v dfo r j r 
Prof Pickering announces the discovery, by Miss Cum, 
of twenty-two new variable stars on No. 5a of the Harvard 
maps. The region of the plate la i8h -6o # , and 
altogether thirty-five variables were found Some of the 
new variables have ranges of three or four* magnitudes, 
one, DM -57 0 8613, varying from 76 to 10*0, this Is 
of the Algol type, ana has a spectrum of the fifth class. 


ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION , 

*FHE Anthropological Section at the Sheffield meeting was 
A presided over by Mr W Crooke, whose works dealing 
with the ethnology of India are well known and highly 
valued by all anthropologists. Hla address has already 
appeared in Nature (September 29) and need not be alluded 
to here, except to refer to the tribute that was paid to the 
work of Dr Tylor, who has so lately resigned his pro¬ 
fessorship at Oxford, and who presided over the dep a rtme n t 
(as It then was) of anthropology at the last Sheffield 
meeting, held thirty-one years ago 
A feature of the section's wcik was the Joint discussion 
with Section L (Education) on the measurement of In¬ 
telligence In school children, to which Dr Spearman, Dr 
Lipmann, Dr Myers, and Messrs Burt, Brown, and Gray 
contributed A report of this discussion will be given In 
the account of the proceedings in Section L 
Beyond this the work of the section ran on the usual 
lines, the number of archaeological papers being again a 
prominent feature The section, as usual, had the advan¬ 
tage of hearing reports on their work by members of the 
British Schools of Archaeology at Athens, Rome, and In 
Egypt, and also from gentlemen who have been excavating 
and exploring In the British Isles 

In the following summary the papers are broadly grouped 
together under the various subjects with which they dealt 


Archaeology 

Mr T Ashby described the excavations which have taken 
place at Caerwent, the site of Ycnta Sllunim These have 
consisted of the uncovering of several more houses, and of 
the excavation of the central insula to the north of the city, 
which contains the Forum and Basilica This latter had no 
apses, and from its S aisle at each end were entrances Into 
the streets The Forum was surrounded by an ambulatory 
and shops Numerous skeletons were found In another part 
of the city, but were not contemporary, being obviously or 

K it-Roman date Closely akin to this paper was Prof* 
sanquet's account of the excavations at Caersws, under¬ 
taken by the Liverpool committee for excavation Rod 
research in Wales and the Marches 
Mr H D Ac land presented a paper on some prehistoric 
monuments in the Sdlly Isles, which consisted of a 
description of two groups of menhirs. Several of those of 
one group have a constant orientation differing 4* from a 
normal bearing A gfoup of Intersecting banks was also 
described, which have a similar variation as the menhir*. 

The excavation of a broch at Cogle, Watten, Caithness, 
was described by Mr Alexander Sutherland The building 
had been over gr own with vegetation, and five successive 
layers of ashes and pavement wore found. Among the 
Neolithic remains were several stone pestles, discov e red In 
the lowest stratum, these were of a basalt-like 
were originally of oval or fiblong shape, but bad been Worn 
down by constant pounding until same of them had be co me 
circular The broch was 30 feet In diameter 
The Rev Dr Irving read a paper on the prahlaCorfo 
hone, found some little time ago at Bishop's Stqr tfo rd. 
Careful comparison* have been made vWth other 
and the conclusion seems warranted that Ifa r enrsas h te A iMtf 
Pleistocene race, which has survived Into Nfphhie, Bw , 
or the Early Iron period, the agt of the dqptpH MY 
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lit to Judge, u stone, bronze, and Iron hove all bean 
» The site, however, shows promise of proving to be 
wow Importance, and a committee has bom appointed 
V ti» nasodatlon to assist In its examination 
A suggestive paper was contributed by Mr George 
ClUch on some unexplored fields In British archoology, in 
Which be dlraged attention to the amount of destruction 
od antiquities which is occurring annually, urged the estab- 
Wttwnt of regular and systematic oversight of great 
asgfiMeHng works which Involve excavation and removal 
of SOU, ana directed attention to certain promising forms of 
fttcftuaologlcal exploration, such as blown sands, peat 
meases, marries, and dried nver sites 
The committee appointed {6 Investigate the lako villages 
in the neighbourhood of Glastonbury reported the results 
of the work earned out at Metre, on two distinct groups of 
low circular mounds. The excavations Included the 

examination of three dwellings and trenching with ihr 
object of finding the palisading, but although the ground 
was examined for some ioo feet from the mounds, no *uch 
border piotrition was diMOvrrcd The relics found were 
alt of the greatest J interest and importance,'and show 
clearly that the Menrc people lived under bhnilar physical 
conditions and civilisation as did their neighbours at 
Glastonbuty 

In what may be termed Mediterranean archaeology four 
papers wert pitMnted Messrs A M VAoodwud and 

H A Ormeiod described a group of prehistoric sites 
excavated by them in south-west Aria Minor Nineteen 
prehistoric mounds were examined, extending from the 
plains of Elimli in N V Lyria lo Lake Keitel in Pisidu 
The potsherd* found were mainly of a red hand-polished 
ware, assignable to the Bronze age, but fragments of a 
black polished wire wire also discovered, some of which 
may possibly be of Neolithic origin Painted pottery show¬ 
ing affinities to Cappadocian and Ivnrly Cypriote Iron ag< 
fabrics were also diocoveud, but this pottery appears to be 
Independent of Aigran Influence or importation The 
remains of a mcgallthic rectangular house were found 
A paper on excavations carried out In Thessaly In 1910 
was submitted by Messrs A J B Wnce and M S 

Thompson, the sites chosen for the season’1 work being 
Isangll and Rachmanl On tho first of these, remains of 
Neolithic houses were discovered, square in plan with 
Internal buttresses Celts and vases were found, and also 
terra-cottu statuettes, of which the male figures, rare in 
Thessaly, showed markedly phallic characters, while the 
female were kteatopygous 

At Rachmanl houses were discovered, and a considerable 
amount of pottery nnd a few figurines A comparison of 
the two excavations inables the pnhistoric age in Thessaly 
to bo divided into four periods —(it Neolithic, with red and 
white painted pottery, (a) Neolithic, with Dhimini and 
kindred vases (3) sub- Neolithic, 10 which period lw longs 
the remarknbk cm rusted ware, nnd (4) Chalcolilhic, in 
which period the pottery Is unpalntcd, and the latter part 
ojf it Is apparently contemporary with Late Minoan 11 
and III 

Dr T Ashby, the director of the British School at Rome, 
described the excavations carried out by him at Hagiar Kim 
and Mnaldra, Malta, under the auspices of the Maltese 
Government The object of the -work was to discover 
Whether the excavations carried out many years previously 
hid completely reveakd the ground plan and to endeavour 
to find sufficient pottery to enable the date of the structures 
lo he determined In both respects the action was justified 
by results. A large hitherto unknown, roughly paved area 
Igps discovered at both places, and at Mnaldra subsidiary 
buildings, perhaps devoted to domestic uses, were disclosed 
Tbs null object* found, fragments of pottery and flint, 
corresponded absolutely with those from the hypogeum at 
IhlMnlenf, so that It s ee ms deyr that Hagiar Kim and 
MnfJdr* are ajso of the Neolithic period 
Some cup and ring markings and spirals from the 
hypogeum at Halsafllenl were described by Dr Duklnfield 
M&f* The markings ore done In red paint on two of the 
jomt of 4 he buildings # 

Silt FMrit Rive an account of the work carried on by 

School In Egypt ot Movd&m nnd Mamphla 
A ttj, ftnt place the archaic aeulptured tomb* were 
'' c otf w a d; oaring to the daenage they had tufferad from j 
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native plunderers Two of these chambers are unique, the 
colours being Inlaid in deep undercut hollows. The burial 
chamber of the largest tomb was excavated, In which waa 
found a sarcophagus of red granite, the oldest known, 
dating about nfty years earlier than that In the Great 
Pyramid. In the course of the work at Meydum quarry 
marks were found on many of the blocks As these name 
tht month* of quarrying, it makes It possible to fix the 
shifting months of the Egyptian calendar, as tfie season of 
quarrying is cloeely fixed by the inundation The result Is 
the fixing of the reign of Snefrru at 3*00 or 4700 ac. 

At Memphis work was begun on the temple of Ptah 
the main result ha* been tlio discovery of a large shrine 
built by Amenhotcp 111 , and a portrait head of King 
Amosls Sealings were found on the palace site, while 
pottery kilns were alto carefully explored 

Dr Sollgmann contributed a paper on a Neolithic site in 
the southern Sudan, at which hammeralones, pygmy imple¬ 
ments, and Implements of hornstonc were found, all on the 
surface 

A description of the Archaeological activities in the Unu<<l 
Stute*, a* carried on by the various universities and pubik 
bodies, was given bv the well-known American anlnropo- 
logibt, Miss A lire Fletcher, who was appointed a vue- 
I resident of tho section for the meeting 

Ethnology and Ethnography 

Several papers on general ethnology and ethnography 
were prekonted to thi section Mr 1 * forday described 
the Bu Shongo of the Congo Free State, a tribe inhabiting 
the district between the fork of the Kasai and bankum 
riven T he nation is composed of a number of kubtribex 
all under one paramount chief Ihe most famous of the 
chiefs wax Shamba Bolongongo, who ha* become the 
national hero, nnd is venerated because ho whs a man of 
peace and a great lawgiver and philosopher 1 he organisa¬ 
tion of government now existing is that remodelhd by this 
Lhlef, although it has become greatly weakuitd In theory 
the king Is absolute, but his power is limited by two 
bodies, somewhat analogous to two houses of parliament 
Above all Is the king’s mother rhrr** Is a form of 
totemlsm The people arc gnat wood-carver*, amongst tho 
most Interesting products of thin art being portrait statues 
of their kings Five of these ore known and three of these 
are now in the British Museum, amongst these being that 
of Shamba Bolongongo himself 

Mr Mervvn W H Beech contributed a paper on the Suk 
of east Alr)cn These people who Ihe 10 th< north of 
I*ako Borlngo, are akin to the Nandi, but with a large 
aboriginal element This is especially seen in their lan¬ 
guage, which although It contains a luge percentage of 
Nandi and a little Turknna, has 1 considerable amount of 
what is probably aboriginal The tribe is divided into 
lotemlc and exognmous clans, and the social Mstcm ic- 
sembles the Nandi, but, on the other hand, the dreik, 
ornaments, and dances ore like those of the Turkanu and 
diffis; entirely from those of the Nandi 

Mr G W Grabham lead a pap»r on native pottery 
methods in the Angto-Fgvptian Sudan He described the 
various kinds of pots made, the most mtensting perhaps 
b* mg the gobnnas, or rofloc-pols 1 wo cup-shaped saucers 
ore made and roughly dove-tailed together, the join Is then 
smoothed down, a handle and spout added, and the whole 
is than scraped, polished, ornamented, and baked 

Dr W H R Rivers, In his paper on kava drinking in 
Melanesia, explained that manv facts point to this custom 
being Indigenous and not an Importation from Polynesia, 
or, If Introduced, that It has a far greater antiquity than 
other Melanesian customs to which a Polynesian origin has 
been ascribed in the southern New Hebrides the method 
of preparation resembles the Polynesian, and the name Is 
the same, so that here the practice may have been In¬ 
fluenced by the Polynesians, but In the northern New 
Hebrides, Banks and Torres Islands, the name is Indi¬ 
genous, and the whole ceremonial of making and drinking 
the Infusion differs fundamentally from that of Polynesia 
In many cases Ity uae has a clearly religious nnd social 
character. The occurrence of the practice In the Ply River 
region of New Guinea suggests that the distribution of the 
custom may have been very wide, and that In New GuInA 
and northern Melanesia kava has been replaced by betel. 
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Hi Us paper entitled 14 A Search for the Fatherland o i 
4h« Polynesian*, Mr A K Newman endeavoured to prove# 
partly m the evidence of place names that the first home 
-of the Polynesians wee in the Ganges Valley 
Two papers of general ethnological Interest were contri¬ 
buted by Miss Hetcher and Mr E S Hart land In the 
former—a sidelight on exogamy—the author directed atten- 
t on to the exogamic character of the Omaha social 
^organisation while m the latter Mr Hartland discussed 
the ongin of mourning dress and held that mourning was 
worn not so much as a disguise as suggested by Dr 
(rater but as a means of typifying the union of the deed 
and as an expression of sorrow and abasement so as to 
deprecate the malice of a spirit naturally annoyed at 
finding itself disembodied 

It is particularly gratifying to retord that the committee 
appointed at Winnipeg to consider the feasibility of starting 
an ethnographic survey of Canada reported that owing to 
representations mode by the council of the Association and 
b\ a deputation of the committee and others which waited 
upon Sir Wilfrid Laurier the Dominion Government has 
included in its estimates the sum of 420/ to establish a 
department of ethnology under the Geological Survey I his 
most gratifying result may lx considered os ent rely due to 
the initiative taken by the Association at the W nnipeg 
meeting 

Two ethnological papers of grt*u interest were thove by 
Prof Elliott Smith on the people of tgypt and by Prof 
H J h leu re and Mr T L James on the people of 
Cardiganshire J he latter of the** should perhaps be 
classified under physical anthropology as the survey was 
laigely in anthropometneal one 

Prof Ell ott Smith began by urg m< the unpo^ib 1 ty of 
reconstructing the history of man in Egvpt unless th work 
ts baaed on the study of physical characters as apart from 
mere measurements of accurately dated human remains 
from the three great divisions of the Nile Valley lower 
and Upper hgypt and Lower Nubia Of the origin of the 
predynpstjc Egyptians ail that at present could be safely 
said was that they showed afhmties to both the Mediter- 
ranean race and to the Arabs Although ju«it before the 
end of the predynostic period some, slight change in the 
character of the population ran be seen it is not uni 1 the 
Third Dynasty that the significance of the change ran be 
fully appreciated At this date it becomes clear that each 
of the three divisions of Fgypt had its own distinctive 
population Lower Nubia a people Identical with the pre 
dynastic but tinged with negro Lower (gypt the de¬ 
scendants of the pradynutic peoples mixed profoundly 
with white immigrants who came In by waj of the Delta 
while Upper Fgvpt though not directly affected by cithor 
of these alien storks was yet indirectly affected by both 
through the intermingling of its people with those of the 
two other districts 

In the time of the Middle Kingdom this white and 
Nubian influence became more mortal in the rhebatd and 
thus the gradual gradation of physical characters fn m the 
black of Nubia to the white of the I evantine population 
in the north began to set in a gradation which has 
persisted to the present day 

Messrs Fleur® and James pointed out in their paper that 
the basis of the population of Cardiganshire appears to be 
the Mediterranean tvne that is a type marked by con¬ 
siderable dolichocephaly dark hair slight prognathism and 
ft Stature a little below the average But as the type 
becomes fairer these marked Characteristic* disappear, 
prognathism ceases to exist and the bead becomes shorter 
Amongst this population there Is also a fair type In which 
the heads become atilt shorter and the stature higher while 
the face becomes optsthognathous 

Pkynetd Anthropology 

In purely physical anthropology two popart only welt 
pres ente d there befog still the marked decline In papers tit 
tMB natup* which has been noticeable during the last M 
years Jt u very much to be regretted that cbe anatomists 
acid otfcdt Workers in the flew of physical anthropology 
have oeatod from presenting the results of their Work to the 
*Areocla#Oft> and it (s to be hopdd that a turn in {heopporito 
4troctioa wW Yoon ret hi V 

Prof C J\ Panes described a rare form of dHJM 
parietal In wA cranium of ft champ ome e Cases of ib 
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kind are extremely rare, and the one 1 
appeased to be an example of oorepfo 
parletals each by a horizontal autqfp# 
length of the bones nod joining the eorannl 
sutures The case Is of further i n t ere st wwfeg to tfcrf \ 
in which the upper segment of each hone m again 3 
divided Correlated with this coodluon dire Is fttfatatihA 
out of the bones of the cranial vault and x reduction fo re 
sue and strength of the rygomabc arch and of m 
th® p r oc esses at the base of the skuH 
Dr W L H Duckworth exhibited a nucrotomt, toad# 
by the Cambridge Scientific Instrument Company# 10 m 
provides a means of preparation of antoropotofictl mafortf 
po eeese lng great interest Soma of the preparat i ons tires 
made were mounted as lantern * tides and exhibited« for 


example in a section of the leg of an adult man# tieeure re 
distinct m consistency as bone tendons and muretaf com 
be seen Other specimens exhibited were sections of th* 
larynx and tongue 

Finally the report of the committee to conduct archmo* 
logical and ethnological researches in Crete contained long 
report* on Cretan anthropology by Mr C U. Hawes, and 
physical observations vk ht ad form and pigmentation) 
of Cretan school children by Dr Duckworth Beth 
these reports contained a mis* of detailed measurements 
and observations which it is impossible to summaries One 
point may however be mentioned Dr Duckworth ts of 
opinion that the general physioue of Cretan children it 
frequently if not always poor being markedly inferior to 
that of British children of the same age 


AGR1CVJ TVRS AT THE BRITISH 
ASHO( IAT10N 


T N drawing up the programme for the Sheffield meeting 
A the organising committee of th® Agricultural Sub 
section adhered to thf lines laid down last year Certain 
problem* of current interest and importance were ducusred 
at joint meeting* so far a* poasible and attention was 
directed particularly to those aspects of the problems oft 
which men of pure science could throw much needed light 
There were therefore scry few general papers and such 
as were read were regarded rather as preliminary accounts 
of work that must come on later for discussion 

The chairman s address has already been printed re 
tstfenoo in these columns (September fi) It dealt with 
fertility the eternal and fundamental problem in agri¬ 
culture. and traced the hiatoiy of the views that have bee* 
held since the early experimenters of the seventeen th 
century began their work (utility depends on several 
r actors any one of which may at a given time become a 
limiting factor and determine the growth of thr plant 
The amount of available mineral food the supply of water# 
and the supply of nitrate* all enter into the problem Afl 
that science can do as yet N to ascertain the euteaoe el 
these factors one bv one and bring them successively under 
control it is not vet possible to disentangle all the inter¬ 
act mg forces the resultant of Which is represented bf the 

Sr Crowther and Mr Button discussed tire bapurMas 
of the town atmosphere and their effect on vegetation. 
Rain water falling wt’ftsn the Industrial section of Leeds la 
highly charged with mineral and tarry matter and dire 
con tarns s good deal of and Th* rain of the reeldtntiat 
districts is much purer but still n6t a* (tore as 
ram Pot experiments and observations made In r 
parka. Ac showed that tire effect of tite 
c o m pl ex the stomata of the plants were Mod 
H they happened to be sunk as fn tire eonifers 
«l*o goffered These actions p i u d re ad marked ^ 
veg et atio n In extreme cases th* pfott* 
killed and even those nwvirtng were red _ 

reduced the yield and the pt^nwioiitttdL Of the 
Mm m M fibre-content lire fcsdfofWto was tosrdtefo 
much wlmmished i . * 

Pref Berry followed with an aoseteftt of A* tefrte- 
of tite oat kernel It has long been hjfojfti M* “ 
way that ti* ether extra* ft not -*'“-*•* 

MteOad to a natter of 
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—I** «straet fa d*uU. and the gnat value of bit 
' a* SMC hi la daaUng with dednita vartatwa of oats 
^ known conditions It n understood that the 
_ i® bert* continued, and some interesting con 
b® bolud for 

¥r. A, S' Home gave on account, illustrated by photo 
frocks, ^ » batterihJ disease of potatoes Vot long ago 
g^ras suppose^ that plant diseases were caused by fungi 


era steadily auuamlattng where bacteria are 
w® a ofava agent* Several case* have been worked out xt 
No#cas|ie, and it was felt that on a future occasion more 
Me Witt have to be devoted to this important branch of 

The second day was given up to a ducutsion of two 
•objects now coming much into prominence Sugar beet 
growing was dealt with by Mr Sigmund Stun and Mr 
Q L Courthope, M P Later in the day nitrogen fixation 
Was discussed by Mr Golding and Prof Bottomlft li ha* 
always been known that sugar btet could be grown in 
England but the industry never hud in opportunity of 
davefopment by reason of the Continental sugar bounties 
The Brussels Convention however, has *o altmd the 
position of affairs that a reawnabit prospect of suui 
seems axsuitd ilr.ady fait on t s are ^pringm^ up in 
different part* of the country and farmer* art luntrmtmg 
to supply the necessary heels hor many years \fr Stem 
has advocated beet ^ugnr production and m hu paper he 
gave a summaiy of the vdriou* experiment* he has made to 
fleet the objection* that have fiom tune to lime been 
raised Ilf t-hun d that the practical difficulties both in 
the field and the factory are now overcome and th time 
w ripe for active development Mr Courthope dealt with 
the financial aspecN of tm question and gave a nuiibcT of 
carefully prepan d stanches showing that tin new industry 
has every probability uf success This paper created a 

very favourable impress on and the speak rs that followed 
agreed that a good ia*e had been mad out There ha* 
as usual bum a good deal of txoggtrilion about the 
possible effect of a new rural industry If sugar beet is 
grown some other crop will have to go out the gain to th 
country will therefore be the diffmnu between the new and 
the old and not, as is commonly stated the whole amount 
that the new crop will bring in Still there 11 no doubt 
that a new Industry and a mw market would hsie a useful 
steadying affect on agricultural price* 

Nitrogen fixation was the next subject Prof Bottomfcy 
(nought forward the evidence in favour of his proposition 
that Azn obditi in in uru tion with ude m >na* both 
obtained from the root tubercles of C>cas will ‘ h\ more 
nitrogen than either alone Ho further argues that this 
mixed culture will grow in soils and fix nitiogen to 
form compounds readily transformable into plint food 
Some discussion arose as to the interpretation of th 
mults the quantities involved are small and the c\pc ri 
mental errors known to bt ionM<krdbh The gr at difh 
CUhy arises however in the absence of a satisfactory 
standard by which one experiment may be compared with 
anqctwr 

Mr Golding dealt with his subject m a more general 
way his researches having been directed to the whole 
aueetiofl of nitrogen fixation In the root nodules uf 
llgimnaout plant* Ibis fixation is brought about by 
^cteria which mvatk the root hair as into tioi ihrt ids 
paw through a rod shaped stage, and finally assume the 
iactefok* (T) form Mr Golding is steadily overcoming 
rite dHBcuiaes of working with the organism in artificial 
fftedllp, mi i* succeeding in making it pass through the 
changw that it undergoes in the plant During thi period 
ijt aeteya nitrogen assimilation an alkaline substance is 
jgBC d , after a tune if the products are not removed 
•mtmttafloft atop* the alkali disappear*, and the medium 
te bpow w add. Dr Russell pom ted out that this change 
JhpNtfhnUne to acid reaction Indited that the organism* 
Wsr^ mW utilising thr nitrogenous base already formed 
JM^thWslon setting the acid free, a change known to go 

7 b» jS 5 >> . SjpArabtr S, * joint awettn* m brW with 
1 Section to dlaciiM the met of partial 
■qJU Dr BumcU retd I piper Which he 
hlMoa had <mparad f rfMifc an mount of 
, W been icing at H p th a m eted dunno the 
_ ,4 jaare. Theca m a notabia Increaee In productive* 
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msawbeo a add la heated or treated with volatile antfetptloa 
like toluene This was traced to an increase tn bsdsnsl 
1 activity, which. In turn, waa shown to be the result of 
removing some factor that had In the original soft United 
bacterial activity By drawing up a systematic plan of 
experiment it was possible to And what processes would, 
and what would not put the injurious factor out of action, 
and so the authors had arrived at a list of properties th* 
factor posseted According to their results it appear* to 
b a living organism larger than bacteria, but developing 
more slowly, Killed at or below 50° or by prolonged 
drought It might actively destroy bacteria or on the other 
hand It might form a protoplasmic layer round the soil 
particles containing organic matter, and thus keep off and. 
starve the bacteria 1 ne zoologists present made some very 
um ful suggestion* Dr Shiph y n (o mm ended sewage-farm 
-»mlt tu> tE tx fat place to start hunting for the organism 
l)r Ashworth suggested that the amesbro or amoeboid 
organisms of the soil might be the culprits and considered 
hit methods of investigation liki (hose used by Musgrave 
and Clegg or by Noc might with advantage be trad Mr 
I J Lv iA% on the other hand thought that the results 
ldnatid a imi taroan plasmodium while Mr J J Lister 
ir^ d that myn oxoa would itqu re vegetable matter which, 
however they would have in the soil 

Mr X J J Macktnne followed with an account of the 
points’ prized by the biiedcr of high-class stock and 
c ive the results of measurement* he had made to find out 
bow fai the points really arc correlated with the 
harocteni they arc supposed to indicate So far a* he ha* 
gone—he is pursuing the problt m further— the correlation 
is v< ry slight and it can only be inferred that the breeder 
arrives at hii eminently successful results rather by an 
intuitive process than by any use of hi* "points " Ihe ques¬ 
tion is of great economic importance bet luse England 1*, 
and aoeras likely to remain, the stud faim of the world 
A joint me ding with the Geological Section followed at 
which soil survey* were discussed A paper by Mr Hall 
md Dr Russell was read dealing with the objects and 
methods of agricultural boil survey* The ordinary drift 
map is not sufficient although it make* an admirable 
starting paint It 1* necessary to classify the soils furUur, 
to study them m their relation to the local agriculture and 
( ascertain the < ffcct of manures of rainfall topographical 
josition, &(. Illustration* weic given to show that a soil 
nnv be. sufficiently described from the agricultural point of 
view when its michmtcal analysis and its position* on 
1 he geological orognphira) and rainfall maps are known 
Mr L r Newman gave a preliminary account of his 
survey of the drift soils of Norfolk which seems to indicate 
a fairly regular distribution of the various tvpts of soil 
Mr C 1 (iiminghim dc^nbtd the tort land of 
Somerset on wh« h animals scour * badl) Thi* con¬ 
dition is confined to one formation the lower lias, and 
d ^appears when < ven the. most supc rficiul covering of 
illuvium occurs A large acreage 1* affected Evidence 1* 
adduced that the cause is to be sought in the physical state 
of the soil if this is so it should lx capable of remedy It 
is much to be hoped that the firid trials which Mr Giming 
ham has drawn up to test this view will be carried out 
The lost day opened with a papei by Mr Hall on the 
o*t of a day s horse labour on the farm Hus fundn 
mental problem of agricultural economics has been but 
little investigated and Mr Hall’* estimate of 2s ji. per 
day must be regarded a* the most complete we have at 
pr sent Another economic paper followed by Mr lurnor 
on costs In the Danish system of dairy farming The data 
were gathered during a tour of Denmark and represent a 
good deal of study of the subject Mr Turner r* shortly 
lunging out a book In which the results of his mvextiga 
tions will hi more fully dealt with 

The rest of the dav we* devoted to a discussion jointly 
with t(w Economic Section of the errors of agnruhuraJ 
experiments Prof Wood opened the subject with three 

S ipeff prepared in conjunction with Messrs Stratton and 
ruce From the results it appears that many of the 
feeding, trials carried out is the counter arc of very 
imMfm value Agriculturalists have usually neglected thr 
expenfeqental error in few if any of th* numerous county 
coundC expen meats, for instance, Is It ever taken into 
account Prof Wood’s papers along with one bv Mr hatt 
and Dr, Russell on field trials, have emphasised the Impprt- 
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once of the matter, and steps are being taken to distribute 
these papers among agricultural experimenters 

A paper by Mr Collins on the errors of milk analysis 
concluded the session 

The position of agriculture at the British Association Is 
not yet settled Whatever the council decide to do, it la 
hoped they will continue to give a separate organisation to 
agriculture, and thus afford to workers in agricultural 
science an opportunity—the only opportunity for some of 
them—of meeting their fellow workers In pure science and 
discussing their problems It is necessary to get help from 
several sides and not simply from one, as from the chemical 
or the botanical, which seems to be the theory of a sub¬ 
section However, whether lawfully or not (it appears to 
have been unlawfully) the organising commute* has 
hitherto enjoyed the fullest liberty, and has succeeded in 
arranging a series of meetings that have proved extnmely 
helpful to agricultural Investigators, and promise to play 
no small part in the encouragement of agricultural mi arch* 

PHYSIOLOGY AT THE BRITISH 
ASSOCIATION 

T N addition to the presidential address, which has 
appeared already In Naturjc, there were a number of 
Interesting papers communicated to the section Physi¬ 
ology was unique In that It was the only section that 
diet at the University , and thus, although norm what 
Isolated from the other sections, enjoyed the advantage 
of the laboratories for demonstrations 

There were two joint meetings, one with Chemistry 
(Section B) and Botany (Section K) on the biochemistry of 
respiration, and the other with Education (Section 1 ) dtl 
speech, the latter will be reviewed In the proceedings of 
tne section of Educational Science In addition. Dr 
Leonard Hill, F R S , gave an interesting address on the 

S reventlon of caisson disease The individual papers will 
e reviewed, as much as possible, so as to form groups 
In a logical sequence 

The discussion on respiration, held in the meeting-room 
of Section K, was opened by Dr F F Blackman, V R S , 
who dealt with the subject under three headings 
(») The senes of chemical reaction which take place 
during oxidation He took glucose as a typical example, 
of which the final products are carbon dioxide snd water, 
but the intermediate steps are difficult to follow 
Buchner's xymase produces alcohol and carbon dioxide 
from glucose, but it has been shown that alcohol cannot 
be oxidised by plants, and hence it must be surmised that 
some other substance, before the breakdown has reached 
the alcohol stage, it what Is nctunlly oxidised There are 
probably many of these fugitive compounds, amongst 
which may occur lactic acid and dl-hydroxy acetone An 
alkaline sugar solution, as the result of exposure to sun¬ 
light, gives rise to substances which are easily oxidised 
He then dealt briefly with oxidases, peroxide formation, 
and Palladln's hypothesis of respiratory chromogens, 
which are oxidised by oxidases to peroxides, and then 
pass on the oxygen to oxldisable material, 

(a) The physical chemistry of the processes Involved in 
oxidation Influence of temperature on velocity of re¬ 
action (usually shows a coefficient of about a $ within the 
limits of temperature at which living processes can occur), 
the uniformity of the reaplratonr quotient ( 0 ,/CO,) at 
'different temperatures and the effect of the concentration 
of tha reacting substances were discussed He Illustrated 
these points by referring to his experiments with green 
leaves and potatoes (starchy and rich In sugar) The 
output of carbon dioxide by green leaves Is reduced to 
aero by exposure to sunlight The potatoes rich in sugar 
show a greater rate of oxidation than the starchy ones 
The condwalon fo arrived at that there is a minimal tissue 
respiration and an excess of respiration depending on the 
Supply of respirable material 
The Influence of accelerators, parmlysators, and other 
substances was mentioned. 

( 3 ) Special Influences of colloidal nature of cell proto¬ 
plasm* Oxidation and reduction take place side by side, 
and death of the cell mixes up these two pr ocei set 
Alterations of permeability of protoplasmic septa may 
Recount for changes In physiological oxidation processes* 
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Or* H. M Vernon referred to Dakin's work On entida- 
don of fatty adds and amino-adds by hydrogen p troach to 
and traces of ferrous salts If symaae is duowof to, act 
upon glucose for a short time* then the solution In boned 
and oxidase and hydrogen peroxide are added, there If. 
almost complete oxidation to carbon dioxide and. water} 1 
this suggests that oxidases may act lb Hying cells if 
organic peroxides con replace hydrogen nennude His 
own experiments on survival respiration flfldDey) point to 
the presence of oxidases, and that certain poisons act by 
combining with aldehyde or similar groups Some sub¬ 
stances act especially on the “ high-grade ” process (forma¬ 
tion of carbon dioxide) and not so much on the " low- 
grade " process (oxygen absorption), and thus the respira¬ 
tory quotient Is lowered In relation to nffnlmal proto¬ 
plasmic and excess respiration, he directed attention to 
the fact that mificed tissues show at first a greater Out¬ 
put of carbon dioxide than when intact, but that the 
respiration soon falls to a much lower level 

Dr E F Armstrong pointed out that in many r espects 
oxidases differed from tne other kinds of ensymes (they 
are heat stable and not specific in action), that their 
action can be imitated by colloidal suspensions of inorganic 
matter, and that traces of Inorganic material are usually 

? resent in them There are, however, specific oxidases 
ie then demonstrated the blackening of laurel leaves by 
the action of toluol (other chemically Inert substances with 
little affinity for water act similarly), which he ascribed 
to a general breakdown of the protoplasm with liberation 
of oxidases 

Mr D Thoday spoke about the result of experiments 
on anmsthetised leaves Small dosei of chloroform cause 
a temporary Increase of oxidation A large dose causes 
a diminution m the output of carbon dioxide, with 
Hcllanthus and cherry laurel there Is a great Increase in 
ox) gen intake, which quickly falls off, but with 
Tropffiolum the oxygen intake falls at once It was sug¬ 
gested that tannins oxidise first, and as there are no 
tannins in Trop®olum there is no initial Increase of oxida¬ 
tion l’robably the result is brought about by an Increase 
of permeability 

Prof H E Armstrong, F R S , referred to Leathes* 
work on the splitting of fats at Intermediate points In 
the carbon chain, and to the formation of peroxides by 
manganese and iron with hydroxy-acids Oxidation may 
take place by decomposing water with liberation of 
hydrogen , In plants the hydrogen may be used to reduce 
carbon dioxide to formaldehyde The leaf surfaces show 
a permeability similar to that found by Adrian Brown for 
barley grains 

Prof Waller and Dr Re>nolds Green spoke, and Dr 
Blackman replied 

Dr Leonard Hill, FRS, reviewed the work done In 
relation to the prevention of compressed ah’ illness 
Whilst exposed to high pressure the body dissolves a 
larger amount of gas than at ordinary atmospheric 
pressure, and when the pressure Is reduced bubbles of gas 
may be set free in the blood vessels The solubility of 
the gas follows Henry's law, owing to the capacity of the 
tissues to absorb oxygen It la only the nitrogen that Is 
set free In the vessels The symptoms depend on the por¬ 
tion of the circulation which Is stopped by the nitrogen 
embolus Different portions of the body saturate at 
different rates, but work, by increasing the circulation, 
Increases the rapidity with which the body takes up and 
gives off nitrogen By analysis of the gases In unne It 
can be shown that It takes an appreciable time for (ho 
body to get into equilibrium wltn the pressure of tito 
nitrogen In the atmosphere, or, In other words, the blood 
does not get Into equilibrium with the gas on posting 
once through the lungs. 

The relative merits of uniform 'decompression and dr* 
compression by stages c were discussed. Long shifts Oft 
better than short, ss there are fewer deco m p r es si ons for 
the same amount of work, and the danger la dak 1 to 
deco mp ression When sym p to ms occur they can op; 

abolished, or the danger minimised by recoppression,, to 
the original pressure. ^ 

He reoommewftd that, during deoompcsssbtt, c ccOf tow or 
Inhalations of oxygen should be taken (to tower $*, 
partial pressure of the nitrogen In tito luflfes* nod w# 
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n,tro *7* from blood) and that 
^ , t ** ten *® Increase the circulation, end 
WrtfWra the nitrogen from the “ slow » parts more 


?*-J - *® 1 °* Columbia University, read two 
Eg** i*) ^ Cause of the Treppe ’'During the 

Milftfl 01 the Staircase the excilahllltv th* 


staircase the excitability of the muscle 
Clamping the trachea causes a second treppe 
rrmuJch states %nat the treppe Is due to slowing of re lax a- 
Hon, «o that the Increase In height of contraction Is only 
apparent, as the contraction starts at a higher level, but 
f* treppe the contractions are not pro¬ 

longed, while there Is no delayed relaxation during fatigue 

i J n **J wl *N ftn muscle (b) 11 Summation of Stimuli," 
with Dr Mr Morse Repeated submmimal stimuli can 
catue contraction Trace* of lactic acid, carbon dioxide, 
and other substances that are formed during fatigue In¬ 
crease the excitability of muscle Gotschllch find* that 
musole becomes acid as the result of repeated submlnlmul 
Stimuli Prof Lee suggested that the treppe and summa¬ 
tion of stimuli are both due to traces of fatigue substances 

Prof C S Sherrington and Miss S C M Sowton 
presented two communications dealing with the constant 
current as a stimulus of reflex action, and tho effect of 
the Intensity of the current on the response to stimula¬ 
tion The preparation used was the isolated extensor 
of the knee In decerebrate rigidity Non-polari&ablo 
electrodes were placed on an afferent nerve of the limb 
A weak stimulation caused a reflex inert ase of tonus 
This Is a nearer approximation to the artificial produc¬ 
tion of reflex tonus than has hitherto been obtained 
Otherwise tho result of artificial stimulation is a reflex 
Inhibition, as indeed it is with this stimulus when 
stronger A stronger stimulus causes an increase of tone, 
followed by Inhibition A strong stimulus abolishes the 
preliminary Increase of tone, and only Inhibition results 
In fact, tho results obtained are exactly the same as 
have long been known for the direct stimulation of the 
opening muscle of Astacus claw Stimulation occurs at 
the make and break of the constant current, and not 
usually during Its passage. With a strength of current 
which gives a reflex increase of tone, chloroform converts 
the response to inhibition, and a* the chloroform passe* 
off tho response to the stimulus again becomes an Increase 
of tone. 

Dr J Talt (1) ** The Condition* Necessary for 
Tetanus of the Heart " Refractory period of heart 
consists of absolute and relative refractory stages lh< 
former lasts during systole, and the latter gradually 
diminishes from the end of systole The stronger the 

stimulus the earlier It can be made effective in the relative 
refractory period If the stimuli are sufficiently strong 
they Cju) be effective at the end of systole, and tetanus 
results Very strong stimulation causes electrol>sis, which 
produces a series of contractions that gradually die awa> 
m 11 Neurogenic Origin of Normal Heart Stimulus " 
Excised frog's heart-beat sometimes shows grouped beat* 
(Ludana groups) These are probably due to wave* of 
excitation from rhythm-producing centre The tendency 

to grouped beats is increaqpd by lack of oxvgen, and the 
rate and rhythm correspond to that seen In tracings of 
Cfteyne-Stokes respiration; hence the normal heart-beat Is 
regulated by some mechanism similar to that which Is 
affected in Cheyne-Stokes respiration A constant 
stimulus with waves of Increasing and diminishing strength 
would, as the strength Increased, become effective earlier 
la the relative refractory period, and hence the increase 
of rate of beat 

Dr H. M Vernon reported the results of some experl- 
h megtf on the combination of poisons with the contrac¬ 
tile substance of cardiac muscle He used the tortoise 
heart and perfused It with the various solutions 
Alcohol, chloroform, and ether all cause effects propor- 
ttfenal to their concentration, ana recovery occurs on re¬ 
moval of the drug by fresh saline Hydrocyanic acid and 
flpdSuin fluoride cause a marked effect In small concentra- 
tmpe, but tjie action does not Increase much when the 
Otahgth of Solution Is increased Recovery Is not good. 
JM4 k leak with the stronger strengths? On removal of 
"toe: Hfaf" fluoride the heart-beats Show remarkable 
“qpijtlitffrw of amplitude The vitality of the heart Is 
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always permanently Injured, as a second test with the 
same strength causes a greater effect than at first The 
season and condition of the heart cause minor differences 
in the result 

Prof C S Minot, of Harvard University, gave his 
views on the morphology and nomenclature of blood 
corpuscles Present nomenclature not satisfactory Both 
red and white eelli originate from the primitive wander¬ 
ing cells (mesamceboid) Leucocyte-white cell, and can 
be subdivided Into lymphocyte (young leucocyte), finely 
granular, and coarsely granular Erythrocyte-red cell, 
and they can be subdivided Into Ichthyoid stage (cells like 
those In fish with a nucleus showing chromatin network), 
uauroid stage (like birds and reptiles, nucleus homo- 
goneous, usually called normoblast), and plastld (non- 
nuclcated or mammalian type) 

Prof C S Sherrington, F K S , Dr E E Laslett, and 
Miss F Toacr communicated the results of some experi¬ 
ments Indicating the existence of afferent nerves in the 
eye muscles The sensory nerve-endings maintain a 
primitive reptilian type, many “ brush " and " creeper " 
endings are found in the region where muscle and tendon 
join No muscle-spindles are found, but a clasping form 
of ending, which is probably a simple form of ^rfndle 
lhe eye muscles have a greater nerve supply than any 
other muscles By cutting the nerves and examining the 
muscles after the nerves had degenerated it was proved 
that the third, fourth, and sixth cranial nerves contain 
sensory fibres in addition to the motor fibres, which are 
usually stated to be the only kind present These nerves 
are therefore affi rent-efferent nerves No sensory fibres 
to the extrinsic eye muscles were traceable from the first 
division of the fifth nerve There are a few small 
medullated nerve-fibres which do not degenerate after 
section of oil of the foregoing nerves, these are apparently 
vasomotor, and come from tnn otic ganglion 

Dr Dawson Turner and Dr T George recorded the 
results of the X-rays in therapeutic doses on the growing 
brains of rabbits Hw development of the exposed aide 
of the brain was slower than the other side Fatty 
degeneration of the irldes and loss of weight occurred 
during treatment The subject is Important, as X-rays 
are frequently used on children In the treatment of ring¬ 
worm 

Prof A B Macallum, FRS, read three papers 11 The 
Origin of the Inorganic Composition of the Blood 
Plasma," "The Inorganic Composition of the Blood 
Plasma in the Frog after a Long Period of Inanition,'' 
und "The Microchemistry of the Spermatic Element* in 
Vertebrates " 

ITie first two deal with the relative amounts of the 
inorganic salts in the blood The ratios of these to each 
other are fairly constant throughout, and agree with the 
relative amounts of the same substance* in sea-water, but 
there are some variations, and the total amounts of In¬ 
organic material are different in the different species He 
explains the distribution of the salts as reflecting the 
composition of the ocean at that epoch when the blood 
plasma of the species in question ceased to respond to 
changes In the salts of the ocean The vertebrate kidney 
is the factor that maintains the ancestral composition of 
the blood 

The third paper dealt with the distribution of Iron and 
potassium in the spermatic elements The iron In the 
nucleus diminishes through the series spermatogonia, 
spermatocyst, spermatid, and is absent from the head of 
the sperm Itself Mode of elimination masked Potassium 
abundant in spermatic elements, gathered at anterior and 
posterior ends In frog, and only in posterior region and 
In bands In man No potassium In the head itself 

Prof W. H Thompson spoke on the nutritive value 
of beef extract Dogs were fed on a constant amount of 
dog biscuit until tholr Weight was steady The addition 
of beo( extract caused an increaae of weight ten or twenty 
times as great as the amount of extract added Boiled 
egg-white was not nearly so efficacious. Nitrogen appar¬ 
ently qot retained, and when beef extract was discontinued 
the mi returned to their former weight The Increaae 
in weight Is not due to retained water, but to an Increased 
digestion and absorption of the dog biscuits, as the 
nitrogen pnd total amount of bsces were diminished. 



The report# of rtMflnh committees iters, as usual, of 
a technical nature They often briefly refereed to piperl 
which have beeh published elsewhere, and thus are not 
suited for detailed description here Arising out of the 
report on anastltyjtic* was. a brief discussion on the advlsa- 
WHty of legislation 'tb improve the training of those who 
are destined to administer anesthetics, and to prohibit 
unqualified persons from administering them Prof A D 
Walter, FkS , in 'cotmsction with me report on electro¬ 
motive phenomena in plants, read a paper describing the 
method used to estimate hydrocyanic add In plants and 
animals, With an application of the method to medico¬ 
legal purposes The committee on ductless glands report 
on k considerable number of researches, the results of 
some of which have already appeared The reports on 
body metabolism In cancer and on mental and muscular 
fatigue each contain Instructive and suggestive material 
Some interesting photomicrographs ofinutde fibres were 
shown by Dr Murray Doble, who published his first paper 
on the structure of muscle In 184ft 
Prof J S Macdonald exhibited the respiration calori¬ 
meter on two separate occasions The heat production of 
a resting man was compared with that of a man riding 
a bicycle 

A SUGGESTED RESEARCH FUND FOR 
TROPICAL DISEASES 

THE Times of November a publishes the subjoined appeal 
which Lord Northcote has addressed to the Lord 
Mayor In favour of the allocation of a part of the fund 
raised for a London memorial to the late King to the 
establishment of an Edward VII Tropical Research Fund 1 
The proposal has received the support of lending repre* / 
sentatlves of many national interests, including Txmi 
Crewe, Secretary of State for the Colonies, Lord Elgin, 
Lord Kitchener, and Mr Joseph Chamberlain 

Letter to the Lord Mayor 

My Lord Mayor,—'Having noted that you are taking 
steps to form a representative Mansion House Committee 
for the purpose of raising a fund to provide a memorial 
of the lute King in London, and that \ou are receiving 
numerous suggestions as to the form winch that memorial 
should take, we desire respectfully to offer the following 
suggestion for your earnest consideration 
(a) lhe late King, In his beneficent activity for the 
welfare of his people, was inspired bv two Ideals—peace 
for mankind and war on disease His work In the 

former of these direct ions has been recognised by the 
world at large, it Is in following his lead in the second 
that we think that a fitting tribute to his memory will 
be found 

(3) Only recently, but now unmistakably, has the nation 
become alive to the vital importance of Its tropical 
possessions Their development proceeds apace, but at a 
heavy cost in human life and vital energy Rarel> does 
a mall arrive which does not bnng sorrow into at least 
one home In these islands. 

(4) For generations mankind have been willing to 
accept In a fatnlistU spirit the death toll levied upon 
them bv what wan vaguely known as "the climate.' 1 
Now this Is no longer so Thanks to the devoted labours 
of scientific men—among whom our own countrymen hold 
ah honoured place—wc know In many instances what the 
enemy te and how It is to be met 

{5) Those who are not conversant with the subject will 
be surprised and blmost startled to hear the effect on 
human Ufa of measures taken as the result of such 
Inv estigat ions Wr give three illustrations, drawn from 
tiw ytery °I fbrte of the greatest scourges of the, 

Klnng and Port Smtttflliui, twO 1 
IP* wHW" ti* protected Federated .Malay State,, 
reaetfiel m aa aui w p were commenced In 1901 the death* 
from mntarfn weje la 190, 368 end In 1903 45. In the 
Miri-aiiBdhg. dUtritt*. where no meeouree were token, f 
deotlle far them'year* were reepecttalji and jOU. ; 
In Hoof Kong mmedM moaaurea were eomtriencefi% , 
*901 lo that pew the admieeioaa to hoqrftal were iM 
end the death* 13* In 190a the adfaieeloM were 419 ttd 1 
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tte ttemfcs. $4. In 1904 the tfitittd Su**Lltefc;#i 
administration of the eooe of tfee rtgimn Ctejugi 
Jfcttfat from malaria, which In 190* were 8sl, 'lidh 
ih 1908 to 48a 

W Yellow Fever —In the city of Jiava&a 3 Mglfc 4 §r* 
mm perished of yellow fever between 1833 ***& 1900, TTft* 
United States Government commended tmf* meseurrs 
la 1900, and in 1907 only one case of yellow fitter 
r epor te d * . * 

<c) During the lost three years steps have bead t 
in Uganda to stamp out sleeping slrkneso, on epidemic^ 
which In ooe district alone had destroyed some toe^poo 
people out of a total population of 300,000 In 1967 the 
deaths In the kingdom of Uganda numbered less than 
4000, and In 1908 they fell to 1700 « 

(6) I will be seen that, tested by results, them figures* 
are full of promise, and prove conclusively that tbs 
measures taken have proceeded on sound lines 

(7) It will naturally be asked How have them remits 
been achieved? The answer, so far os this country is 
concerned', Is by private effort in close cooperation with 
the Government Leaving out of account the Liverpool 
School of Tropical Medicine, which has been gonfimfrijr 
endowed by (he citizens of that city, the bodies which are 
responsible for suRtnthad and organised effort are the 
Royal Society, the London School of Tropes! Medicine, 
the Sleeping Sickness Bureau, and the African Entomo¬ 
logical Research Committee, all of which ore associated 
with the metropolis The first of these enjoys no direct 
Government support, and has carried out Ita work by a 
committee which includes some of the most eminent names 
in (he profession of tropical medicine, who have given 
their services freely and gratuitously The London School 
of Tropual Medicine at the Albert Dock, which owes Its 
establishment, in part, to private generosity, receives an 
annual grunt from Government of 1300J The Sleeping 
Sickness Bureau Is supported entirely by Government, the 
annual cost being some iaoo l The African tntomolagical 
Research Committee has recently been established to 
Investigate the Insects which convey disease to men, 
animals, and plants in the tropics, and includes among its 
members the best Authorities on the subject It receives 
a Government grant of 2000 1 a year, and It is working 
in close cooperation with the Natural History Museum. 
In addition to the foregoing grants, a grant of 750/ a 
year is made to the University of London for the pur¬ 
pose of assisting work which has an important bearing on 
tropical medicine 

(8) The three cases which we have mentioned above 
are those In which the most striking results of scientific 
research have hitherto been obtained, but It Is hardlv 
necessary to sav that they cover only a small portion of 
the field Notwithstanding the rapid advance of IcnoW~ 
ledge in tropical diseases, there are many as yet unknown 
or imperfectly understood The causation of hlackwfcter 
fever, of dengue, of beri-beri, and of many other diseases 
■tiB calls for investigation 

(9) We submit to your committee that no more appro* 

prlate memorial to our late Sovereign could be proposed 
than the establishment of a fund to carry on and extend 
the work of research Into tfopicpl disease We further 
submit that It is emlnsntly appropriate that London, thd 
metropolis of the Fmpire, should take the lead in a move¬ 
ment for giving the full benefit of British administration 
to these outlying portions of the King's dominion, which 
have contributed in no small measure to her ptospefrty 
in the past, and will, by their development, give Stilt 
ampler ground for her gratitude In the future v 

(w>) There can be no class in this groat city to wbfcte 
tbs scheme will not appeal To the niters, the ntiseku*^ 
arte*, the philanthropist!, and ajtl those Who anepfe 
themselves with the welfare of the mllttons of cotetMC 
raced, whom Providence has committed to our charts JC 
-Ht *pw*r of t r «n*cen«ent Important*. To tiboM 
kith and kin ban gone out to bear their Mat fa»5p' 
mark of ettUfahtf our tropical ponaeaafcae. fa OfealBtr 
atatfaa of life, u wffl appeal rip lata etniingb., ft Mr 
man of buekmM, In whom profit amt lam a*cM» jM 
4 ufiKa «o the kealth of hU ea M toyfi* figom.etf’tfaMp 
»opoea l wttlneed no fart**rteum«rtfatfaa. lm 
tifamat* afae la the creation of * Tropica) BHttafa trfjtB 
people* are freed from tho ecourge fa t l wfcri e fat aa£ 



« lyto) 


NATUffi 


■rzsrzS? forward without the preeent 

hukh. It fa Impossible to overestimate 
rmwts, both moral and material, that ouch a c6n- 
MgMfthft ««uld entail 
fVr$ Wo augfiest that a fund ohould he estabbdted—to 
U &*** a* the Edward VII Tropical Rmearch Fund— 
Im imfiwt of which should he devoted to furthering the 
W)wtt Whteh Ve have indicated We think that the 
finite "h* we have at heart will bo beat served by not 
attempting to define too strictly the way in which this 
Mom smtid be appropriated Jt Is probabfe that In 
the 6rtt Inotanoe, and to a large extent, ft would be most 
Iftaafutijr expended in subsidising the efforts of the institu¬ 
tions to Whrfch*we have already referred, being administered 
by a body whose composition will be a guarantee to the 
OUbOcribers that their moneys are being wisely and 
ooopomkaHy applied 

_ We are, my Lord Mayor, yours faithfully, 

, NoatHCOTK 

■3 St James’s Place, S W , October 27 


MODERN SCIENTIFIC RESEARCH ' 
©fiSEARCH Is a word much used in newspapers and in 
V public discussions nowadays, but few people outside 
purely scientific circles have any clear Idea as to Its mean¬ 
ing Of course, the dictionary tells us that It signifies 
a searching again or a careful search, but the question 
then arises. What Is the object of the search and Arc there 
any rules to guide ? 

The object may be purely visionary, as was the object 
Of the early chemists and alchemists, whose operations, 
extending through the dark centuries of the Middle Ages, 
left behind practically nothing but an extensive, though 
barren, literature, the witness of the credulity and Ignor¬ 
ance of those times The lesson to be derived from the 
whole of this strange history Is one which needs to be 
continually revived and set in the new light of modern 
discovery and Invention The lesson It simply that until 
men began to observe and Interrogate nature for the sake 
Of learning her ways, and without concentrating their 
attention on the expectation of useful applications of such 
knowledge, little or no progress was made In other 
words, until a sufficient foundation of pure science has 
been successfully laid there can be no applied science 
RoaL progress cornea from the pursuit of knowledge for Its 
ow« sake 

t say* again, this truth needa to be continually reiterated, 
for there ore still too many people who think that the 
tnie and onlv business of science la to find out useful 
things, and who regard all the rest as waste of time 

The first qualification for research Is undoubtedly that 
kind of inspired curiosity Which can never be eradicated, 
•and which we know by many examples Is not defeated bv 
ouch obstacles as poverty, or ill-health, or pressure of other 
ntnreaarj occupations Another qualification is some 
lujoxfledge of the subject chosen for Inquiry As to this 
falter qualification considerable differences of opinion have 
been expressed Priestley, whose statue stands near the 
Town nail la Birmingham, and many of the chemists of 
hie time, had very little preparatory instruction, but some 
pf them made discoveries of fundamental Importance 
teems to have been of opinion that very little 
preparation Is necessary, and the discoveries which might 
Tenth from experiment were regarded bv him as largely 
fihq r qbrit of chance and to be Sompared with fhe gome 
Wteefc might fall to the gun of a sportsman in a new 
MEfigiJ. and whether fur or feather cannot be foretold 
'Jfmt Ifebmih this might have been partly true In Priestley’s 
It te certainly very far from true In our dap, when 
jjte oostimufation of knowledge, however imperfect, is still 

-—* *«-?ry Is the culmination of a long aeries 

which fa a neqpasaiy step, and ignor- 

■ naries stands lo the way of wbiance 
rtrfle to examine a few caste bv way 
letter example cam be found than the 
great ptftteMe fa chwnfatey eatnmonly 
is According so tide law, It* proper- 
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ties Of the demerits and of their compounds stand fa a 
definite relation to their atomic weights 

Modern views concerning the constitution of gases afffa d s 
another illustration* of the way in which the possession of 
one kind of knowledge leads to more knowledge Forty 
years ago students were led to believe that there were two 
kinds of gases 1 namely, on the one hand, those which by 
the action of cold, or pressure, or both together could be 
liquefied, and on the other hand some half a docen which 
could not be reduced to the liquid state This was 
attributed to some fundamental difference of constitution 
In the two kinds of gas 

If we look for an example drawn from the domain of 
biology there Is the doctrine of evolution, now universally 
accepted, which Is baaed on the results of the patient 
collection Of facte by Darwin and Wallace* But these facts 
Would 1 perhaps not have been collected, and they would 
certainly have been without meaning, but for the results 
of the study of comparative anatomy by previous genera¬ 
tions of naturalists and paleontologists, as wefl as the 
recognition of the great doctrine of unlformltarlanism In 
geology proclaimed and established by Lyell 

Ihe examples cited will not appeal to the practical man 
in the same way os some instance token from a direct 
application of science to busineu or practical affairs If 
it Is reallv necessary to consider a case of that sort, nothing 
could be better than the dynamo, which, as a transformer 
of energy, comes Into prominent daily use In connection 
with lighting, traction, and as a general motive agent 
The detailed history of the evolution of the dynamo would 
bi* a long story, and on this occasion It is only necessary 
to point out one or two facts For the fundamental prin¬ 
ciples involved wc must go back to Benjamin Franklin, 
and Galvanl and Volta, all In the eighteenth century, and 
later to 1831, when Faraday discovered the generation of 
Induced currents bv moving a conductor in a magnetic 
field But doubtless the experiments made by Franklin 
with the kite, by Galvani on frogs’ legs, and by Voltn and 
Faraday with bits of wire, were by the people of their dav 
looked upon with a mixture of amusement and contempt, 
Just as some people even at the present time are apt to 
exclaim, 11 Who cares whether there Is oxygen In the 
tun? H 

ft Is obvious then, that whatever may have been possible 
In Priestley’s time, the wholly unlnsfrurted person cannot 
expect to meet with much success In these days In the 
discovery of new facta, and although the exceptional man 
may acquire In a very short time some knowledge of a 
sped a I part of a subject, he is In perpetual danger of fall¬ 
ing Into great mistakes It seems to me that a consider¬ 
able amount of knowledge, skill, and experience is an 
Indispensable equipment for anyone who enters seriously 
into the practice of scientific research Not that these 
qualifications alone serve as inducements to such a career, 
for It would be quite easy to point to examples of learned 
people who have added nothing new to the branch of 
knowledge with which they are best acquainted This Is 
not necessarily due to Indolence, nor to Ignorance of the 
method* of research, but is merely the result of peculiarity 
of temperament which lacki that divine curiosity which 
alone supplies the stimulus 

I am speaking now only of real scientific research, the 
Inquiry into the secrets of nature, not of the ^occupation 
of there who have only practical ends In view 

Looking back over the great principles of natural science, 
we see that fa every case they have been established bv 
the Efforts of the amateur, and by amateur 1 mean all 
who hfare undertaken the work for the pure love of It 
This Includes, not only men of Independent position like 
Cavendish, Lyell, and Darwin, but a large number of men 
who flare hew the office of professor or teacher, but who, 
In this country at any rate, are neither paid to do such 
work nor required k by the conditions of their appoint¬ 
ments >5 undertake h. So far as I know, there is but 
one institution fa this country In which thp professors are 
not retetifed to teach, but only to ores* forward into the 
tmknowtir and that Is the Royal Institution fa London 
But tife character Which that famous place has assumed 
during tiie last hundred years ft not that with which It 
began fat career ft was started at the end of thw 
eight**#* century by Count Hundred with p u re ft 
utlHtvtgn purposes fa view, namely, lor teaching p 
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application* of new discoveries In science to the improve* 
Inent of Arts and manufactures and to 11 facilitating the 
means of procuring the comforts and conveniences of life ”, 
and while retaining that character and those pretensions 
It soon pame to the verge of collapse But Davy's lectures 
and discoveries changed all that, snd Faraday's genius 
consecrated the laboratories for all time to the service 
of pure science 

Let us review very briefly the great principles on which 
physical science Is based 

First, of course, there are the fundamental principles 
of the conservation of matter and of energy, trie latter 
finally established on a quantitative basis by Joule In 1843 
There Is the principle of unlformltarlanltm Introduced into 
geology by Lyell now extended so as to include, not only 
the phenomena of this earth, but of the whole cosmos, 
such extension being mainly due to the use of the spectres 
scope by Klrchoff and Bunsen, and only a little later by 
Huggins The principle embodied In the so-called periodic 
law of the elements, already referred to, has led to a 
general belief in the evolution of matter from one primary 
material, and physicists and chemists are vying with each 
Other in the endeavour to gain evidence as to the details 
of the process I need Heart fly say that the principle of 
evolution as applied to living beings ih associated indis¬ 
solubly with the names or Darwin and Wallace 

Notwithstanding the discovery of radium and Its allies, 
and the discoveries by J J Thomson os 10 the disintegra¬ 
tion of atoms Into corpuscles a thousand or more times 
smaller, all ordinary chemistry is built up on the concep¬ 
tion of atoms Introduced by John Dalton just a hundred 
years ago The consolidation of this theory has proceeded 
as a consequence of the discoveries begun in 1873 
Wlshcenus, developed by van 't Hoff and Le Bel in 1874, 
and confirmed by an army of other workers down to the 
present day We now not only suppose it probable that 
atoms are placed within a molecule in definite positions 
relatively to one another, but in a great many cases their 
order and arrangement In space con lie positively traced, 

Suppose all these great laws and principles never to 
have been discovered—science and Its applications would 
not exist, and the world would have remained in about 
the same condition us It was In two hundred man* ago 
Railways, electric light and traction, telegraphs, dyes, 
explosives, antiseptics, anesthetics and many other drugs, 
metals such as sodium, aluminium, magnesium, tantalum, 
and even modern steel would be unknown 

But these things are merely the results of the recogni¬ 
tion, development, and application of the principles already 
Indicated as fundamental, and the immediate corollaries 
from them And so it seems that there are two fii Idw for 
research which are coually necessary to civilisation and 
progress In the one tne worker watches the operations of 
nature and puts questions in the form of experiments solely 
with the desire to find out her ways. In the other atten¬ 
tion is given only to those laws, facts, and phenomena 
which can be mode serviceable to man There is much 
more public anxiety in regard to the latter, and consider¬ 
ing how entirely ignorant are most people about the 
principles of physical and natural science this is not greatly 
to be wondered at 

Some people or? under the impression that there Is an 
art of scientific discovery which can be communicated from 
oqe person to another That Is not my belief 1 think 
the history of scientific discovery shows that each successful 
pioneer has Invented methods for himself, or has at least 
known how to select from the tools ready to his hand 
And with regard to personal qualifications, I do not think 
it possible to create that combination of mental powers 
which Is called insight. Hence I have very grove doubts 
about the advisability of spending time and energy In try¬ 
ing to evoke and cultivate the capacity for research In all 
students In colleges and universities If this were possible 
we ought to see greater results In those cases In which It 
has already been tried The judicious teacher will, of 
course, be careful to avoid any appearance of Indifference 
toward ardour and enthusiasm whenever they appear, and 
Tie should ever boon the kw^c-out for Indications of the 
kind of capacity which alone repays cultivation, and tfVe 
to all the encouragement In his power But the clamour 
which has of late been raised as to the supposed desW- 
Wllty of extending Instruction in the principles and methods 
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of research, down to the very beflffandrs, Jtofteafoe* tg jegrj 
mind, a lack of judgment on tne part of sqm of 
agitators. It seems to be forgotten that 4 ft mmy branch 1 
of experimental science, and especially of ap p fis d vdOpprf,' 
there Is a great deal to learn, and It Is nnmiossQ that at 
the end of his career as a student a young man should fad 
able to do things practically and usefully. The thfrafr of 
music and the iawi of harmony are very fteti ratio for the 

S ualclan, but if he Is to be a performer he must devote 
e greater part of his time to practice on his Instrument* 
whether piano or violin The case of the student of sdenca 
Is analogous, and if he does not devote a good deal of 
time to learning the technique of his business he will not 
be ready for research or anything else At the pres e nt 
time too many students who can write at length on theo¬ 
retical questions of a most recondite character, and who 
boast that they have been engaged In research under 
eminent teachers, are yet incapable of choosing a subject 
for themselves or of handling successfully a subject found 
for them by their teachers or someone else 
With the object of testing the Influence exercised by 
methods of education In science <Jh the development of the 
faculty of research, 1 have lately hod the curiosity to 
compare the results indicated b> the lists of Doctors of 
Science of the University of I.«ondon Up to 1886 this 
degree was awarded on the results of a very severe 
exumlnation From 1887 onwards It has been obtainable 
only on the production of a thesis supposed to embody the 
ideas and tne work of the candidate on some subject 
selected by himself The examiners are at liberty to 
Impose nn examination with the object of assuring them¬ 
selves of the candidate's knowledge of his subject, but as 
a matter of practice the examination has been reduced to 
o mere formality It was expected that this change of 
system would be followed b> indications of much greater 
fertility in the fields of research Owing to the complete¬ 
ness with which chemical literature Is Indexed, I have 
been able to make a comparison between the number and 
character of original papers published by the chemists In 
these two lists within the ten years following graduation 
in each case I have not been able to make 10 strict a 
comparison among the physicists owing to the distribution 
of tnelr work through so many media of publication, hut 
I have been led by a careful survey to the same conclusions 
as In the case of the chemists In both classes* the 
Examinees and the Researchers , If they may be so dis¬ 
tinguished, there are cases In which the doctor, after 
taking his degree, has done no original work—or at any 
rate none that was fit for publication—and his name does 
not appear In the literature of his science On the other 
hand both lists contain famous names I will only men¬ 
tion In passing that the names of Larmor and Lodge 
appear among the examined On the whole, 1 see no 
indications that the procedure by thesis has had any effect 
whatever on the character of the graduates If anything, 
the list of examined Is of somewhat higher quality than 
the list of gradual*.s by dissertation, for then! are nine 
out of lifft-four who have become Fellows of the Royal 
Society, while among the others there are only eight out 
of tifty-mnc who can write themselves F R S 

In the latter list there may be one or two who may 
achieve this distinction hereafter, but there are no Indica¬ 
tions that In the long run the amount and quality of the* 
contributions made to science by the graduates who are sup¬ 
posed to have been trained to research will surpass those 
of the men who had to face the ordeal of examination 
Does this not seem to justify my original contention that 
the researcher Is bom, not a product of educational manu¬ 
facture, and that his disposition to research will survive 
all sorts of adverse conditions, including thorn which are 
by some people supposed to be Inherent In examination ? 4 
I feel convinced that most of the great discover lee of > 
th; future will be modi, as In the past, by the inspired 
amateur, working usually alone and often on apparently 
Insignificant beginning!, and with results which may ft&s 
at first receive any attention from the «*orld. 

It Is, however, necessary In these days to -provide fee 
some form of cooperation In r esea rch, partly for tfto 
reason that the cost of tome kinds of Investigation la qpfte; 
beyond the moons of most private pbrsbns, and pftfthr 1 
because of Uw unfortunate separation which Itfttt. ptevsiUi^ 
chfeffy 1 a this country, between adduce end Muatey., > 
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tlfcn Science m» justly look lor assistance from 
in England thk Is given In a grudging way 
•Soto 4000/ to tha wool# range of the physical 
1 adanees Tha fund It administered by the 
8octo<7> and tha biggest slices out of it are taken 
form of contributions to the expa ns e s of expeditions 
Jt*t *• National Physical Laboratory with an 
turs of about sjooo l a year of which yoool comes 
s Tr easury This seems to be all that comes 
mm the national purse but science is endowed 
a Pe rtain extent by her fnends This assistance is 
rnrsssatod by the equipment of certain schools and 
rnnpffss by the Guilds of London and by the small re 
apprch funds of the Chemical Society and the British 
Association 

Bo ms th ing more systematic tv however wanted and I 
fsel daongly that some of the rather large funds given 
m tha form of scholarships to young students oouM be 
more advantageously used if applied to the maintenance of 
proved investigators to make them independent of the 
necessity to corn a hv ng by teaching or other professional 
work I recognise however the difficulties which would 
attend any such scheme In the first place dibcovenes 
cannot be made to order An able industrious and 
conscientious man might work for manv years without 
producing definite results and a few cases of that k nd 
would destroy or shake public confidence It would also 
bo necessary to provide Incomes large enough to reta n the 
services of the most able men available 

With regard to the application of science to ndustry I 
think our manufacturers have made some progress during 
the last thirty year* But they still suffu* from delusions 
The mistake most common!) made arises out of i mi 
apprehension of the methods powers and pron iscs of 
science It still seems to be too often supposed that a 
scient fic man called into hurried consultation can at once 
meitotne a d flkulty in j manufacturing pro ess or can 
dftvfoe an improvement which if adopted would represent 
many thousands of pounds profit to someone If this 
mete so scientific men would be better off than they usually 
are What is wanted is a general recognition of the pr n 
clpie that improvement* can be expected onl) as the result 
of the use of scientific methods which are * npl> the 
methods of reasoi appled to the material prov ded b 
experience 

What every manufacturer wants s to btgin vth i 
scientific education if not for him*elf then for h * so is 
or suocsssors so that those who are it the he id of affura 
may understand fully the problems before them and i 
what direction to look ter help towards Improvement 
Falling th s he w 11 be dependent o \ the service* of pa d 
assistants and those services cannot be expected to pro 
duce the desired results unless fhev are paid for on a 
hberat scale In th s country there ha* not hitherto bee 
sufficient attraction to draw into the field of technolog) 
a due Share of the best brains of the nation TJie prospect 
of ultimately reaching a salary of two or three hundred 
a year at the utmost s not sufficient to induce a voung 
man of first rate ab 1 ty to Spend several years of h * 1 fe 
and a thousand pound* or so of capital in scientific and 
taohiHoal studies and so tha supply of the highest class 
or eelefitific ass stance i* at present far from whit it ought 
to be 

But suppose condltons to unprove a question onset a* 
to the bast way of turning such assistance to account 

A suggestion has lately been made that a new society 
should be formed to be constituted of trade committees 
gradated with experts Sn various divisions of science to 
«en£ an experiments confidentially In the interests of the 
mOirafaoturers who become members of the society It 
Seems to me that any suggestion is better than none if 


See fl BW to me that any suggestion is better than none if 
it requite In the closer i*todation*of industry and science 

K tott I think this particular proposal would not be found 
to wwfc In practice The requirements of different Indus 
trite are too num*ou* *»d oompOcated to be met by an 
pie for mm committee would find 
so many dUnmt problems that 
csompWtaa, unless Indeed the staff 
In my moment each manufacturer 
work owjSs own eatq tion Mars 
ef tha fcnnafl manufacturer and 
of the Amricaq. shows that it can 
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be dm effectively lbc most famous e x a mpl e known to 
me Is tile case of the great Badische somur works at 
Ltidwlgsaafen. on the Rhine There Is a factory which 
employs soma 5000 man. and which pays and bat always 
paid 15 to 30 per cant or mom on its ordinary capital 
The great feature of its organisation is to be seen in the 
direct association of manufacture with research conducted 
by a staff of highly skilled scientific men 

In England arrangements so complete are unknown and 
the number of highly qualified chemists and physicists 
employed m works is very small 1 say nothing about 
engineers with whom 1 am not so well acquainted but 
tKe greater number of the chemists are merely testers 
do ng routine work, and because such men receiving the 
wages of a clerk have not been able to advance the indus 
tries with which they are connected their employers have 
n too many canes in the past come to the 101 elusion that 
science is of no use In the meantime many things have 
happened The neglect of organic chemistry in England 
forty years ago lea to the complete removal of the coal 
tar dye industry to Germany where since that tuna has 
sprung up the equally Important manufacture of synthetic 
drugs The saccharin the antipyrin the artificial per 
fumes consumed m England are not mode here ana it 
now looks as if the fixation of atmosp heri c nitrogen in 
the form of nitrate so important from the agricultural 
and industrial points of view was going to oe taken 
possession of by Germany and America acting together 
kngland being left out 

Such things have been said over and over again for 
the last thirty years or more and I am not aware that 
such statements have been shown to be fundamentally 
mistaken nor has there ever been any public excuse or 
explanation of the indifference so commonly displayed 

The link between science and Industry must be estab 
liahed by the masters of industry themselves I do not 
believe In the efficacy of much of the technical instruc 
ton which is talked about and I fear that much money 
is being wasted in the attempt to imitate industrial opera 
hone m schools and colleges What Is wanted is the 
highest and most complete kind of instruction in pure 
scenes following a good general education conducted on 
such lines that the fittest only are passed forward to the 
university or scientific school Young people educated in 
th 9 way form the material which should be utilised by 
the manufacturer But he must not expect that a man 
so prepared is going to earn his salary the first year or 
two He has got to team his business and must have 
facilities for doing this or such talent as he has cannot 
be turned to account and this can only be done by taking 
h m into the works This Is a subject on wh h a great 
deal might and should be sa d but such a d touts on is 
not suited to the present occasion 

In conclusion I may perhaps be allowed to give a few 
minutes to a glance at the future—-not that I can pretend 
to descry very much 

We must remember that there is no final ty in physical 
science The farther we go the wider does the horiaon 
before us become but every discovery of a new fact or 
principle gives us a new instrument to help on to higher 
things Hence we may reasonably suppose that wonderful 
as tiie past has been the future will be more wonderful 
st 11 

Here I will venture to draw a d stmction between Inven 
ton and discovery and to invent on there is probably no 
1 nut It may be Said to consist in making new combine 
tons and permutations in the elements of knowledge 
already acquired Among the inventions which have 
affected the condition of mankind those which are con 
cemed In locomotion stand first It may truly be said 
that life is lengthened not only by yean but by oppor 
tumtiett and from this point of view quick travelling pro 
mded by steam and electricity 11 a great advantage It 
would be unwise to utter any predictions as to what may 
her eaft er be done with big dups and aeroplanes only the 
old fettled type of nervous sy s t em ■ already shrinking 
from the J ooreaa e d no rat aod bustle of the town—shudder* 
at tiya thought that neither distant valley nor mountain 
top ftom tbs tropic to the pole can now be expected to 
provides* tsyhixn where peace secure from intrusion to 

t °I? Sgftuel Butter s Erewhon 9 a remarkable bafk 
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published about forty yean ago, a country vu pictured 
in which moral daunquency was treated with sympathy 
and ooodolernce, whUe bodily disease of all kinds was held 
to be a crime, and was punished by fine or Imprisonment 

I suppoee it will take a good many generations to reach 
that condition of enlightenment, but the time cannot be 
far off when the propagation of Infectious disease will in 
all civilised countries be abolished. 

The habitability of the planet Mars has of late been a 
subject of much revived discussion The possibility or 
probability of the existence of Intelligent beings in other 
parts of the universe, long a subject of debate, Is a ques¬ 
tion of profound interest, but whether communication 
with them from the earth can ever be established, who 
can tell? 

But as to discovery in physical science, os already said, 
the horison widens as we go on, but it seems not improb¬ 
able that there b a limit set, though as yet very far off, 
by the capacity of the human intellect Nature's ways 
used to be thought simple, but now we know that she 

Is not only mysterious, but complex However, there is 

every reason to expect that great strides are possible, even 
In the Immediate future. The eort of problems which 
remain to be solved are represented by such questions as 
the following —What Is the cause and nature of gravita¬ 
tion and other sorts of attraction? What Is the difference 
between poeltlve and negative electricity, and what is 
the relation of electricity to matter? What Is the nature 

of chemical affinity, and is It really electrical? What is 

the constitution hf the elements, and b the transmutation 
of metab a dream or a physical possibility? 

The penetration Into final causes seems as we proceed fj 
to be further and further out of our reach The problems 
of life and mind are, up to the present, Inaccessible to 
man In his present state, and, notwithstanding the hopes 
and beliefs of some physiologists, It Is safe to say that 
they will remain so for a long time to come, If not 
always 

And even in regard to common matter and the physical 
forces, all we know about them b derived from the per¬ 
ception of phenomena through the agency of our senses 
Now the senses, sight, hearing, and the rest, have been 
evolved, not to provide the means of surveying nature, 
but for the protection and advantage of the body to which 
they belong It Is possible, therefore, that the human 
view of phenomena Is only a partial and imperfect view, 
at any rate, the world which is open to the sense percep¬ 
tion of a man must be very different from that which Is 
perceived by many animals with their highly specialised 
senses, such as the scent of the dog, the sight of the 
carrier pigeon, and perhaps other senses for which we 
have no name 

" In Its ultimate nature,'* said Herbert Spencer, 

II matter Is as absolutely incomprehensible as Space and 
Time Whatever supposition we frame leaves us nothing 
but a choice between opposite absurdities " 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Caiimidgk —The Vice-Chancellor has published to the 
Senate certain letters from the clerk to the Drapers’ Com¬ 
pany In which it b announced that the company is pre¬ 
pared to erect a physiological laboratory at Cambridge at 
a cost not exceeding aa.oooi, and to make a further grant 
of 1000/ for the equipment of it upon the following con¬ 
ditions —(1) that the site be given by the University and 
approved by the company, (a) that the architect be 
appointed and the plans approved by the company, (3) that 
the University undertake adequately to maintain the 
labsratory when erected, and to provide the salaries of 
teachers and demonstrators A Grace will be proposed at 
the next Congregation gratefully accenting the offer of the 
Wbrshlpful Company of Drapers, and a syndicate will be 
appointed to discuse details with the company 
Mr R. S Goodchlld hat been reappointed assistant secre¬ 
tary to the Appointment* Board for three years 
L Glasgow —On Wednesday, October a6, the services of 
Prof William Jack, who lately resigned the chair of 
mathematics In the University of Glasgow after a tenure 
of thirty years, were suitably recognised at an Interesting 
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and largely attended c crenton y In the Bute 1N&2'- 
Henry Gralk, li.P for the Uidveridty, preheated, to 
Vice-Chancellor, Sir Donald MacAfietar, KX.B.. a; 

portrait of the p ro fes s or , pointed by Sir James mm - 

president of the Royal Scottish Academy, which b#d m 
subscribed for as a gift to the Court fay a huge nuttbr * 
of colleagues, students, and friends lb ^stl part* of tm J 
world In addition, a turn of 300I. was provided for the 
foundation of a William Jack prise, to be awarded gt' 
intervals of three or four years to the author Of the bgt 
dissertation on a mathematical subject submitted during 
the period in question for the degree of Doctor of Science 
In the Unlveraity. A present of plate bearing a MB- 
me mo rati ve Inscription was made at the same time to 
Prof Jack The latter, in an Interesting speech of 
reminiscence, recalled the notable teachers and students 
with whom he had been associated during the half<enTuty 
of his connection with Glasgow His successor, Prof 
Gibson, explained the value of the newprixe as a stimulus 
to post-graduate study and research The Vice-Chancellor, 
on behalf of the Senate and Court, acknowledged Its debt 
to Prof Jack, not only for what he had done, and done 
well, but for what he had been—the trusted friend and 
guide as well as the Instructor of his students, the loyal 
comrade and peacemaker among hb fellow-workers 

S Brujosv, formerly head of the Textile School, 
head of 


the textile department 


Ma 

Stroud, has been appointed 
of the Huddersfield Technical College 

Da J A Ewing, C B, FRS, Director of Naval 
Education to the Admiralty, will distribute the prises at 
the Merchant Venturers* Technical College, Bristol, on 
Thursday, December 15 

Mr J G Stxwait, of Edinburgh, has been appointed 
by the Essex Education Committee principal of the County 
Laboratory at Chelmsford One of the chief duties of the 
office Is to teach scientific fanning to the agriculturists of 
Essex and Herts 

It is announced in Science that Mr J D Rockefeller 
has recently offered to give to Western Reserve University 
for further endowment of Its medical department the sum 
of 50,000!, provided 150,000!. additional b raised Toward 
this aoo.oool fund Mr H M Hanna, of Cleveland, has 
given 50,000! The trustees of the University have Indi¬ 
cated their Intention to undertake to secure the 106,600! 
needed to complete the fund. Yale University Is to receive 
the residue of the estate of the late Mr 5 H Lyman on 
the death of the testator's brother, with the exception of 
5000! The value of the bequest b not known, but the 
estate Is said to be large 

In Nature of October 13 a letter appeared from Mr 
E G Reiss, honorary secretary of the Apprenticeship and 
Skilled Employment Association, directing attention to the 
fact that a number of laboratory monitors In secondary 
schools, who, having reached the age of sixteen years, 
were no longer eligible for employment by the London 
County Council, wanted situations Mr Reiss writes to 
say that he has succeeded Iff placing In various suitable 
posts all the boys referred to, and points out that a number 
of girls who have been employed in a similar ca pac ity 
also want suitable employment As yet Mr Reiss has 
been unable to discover posts tor these girls, and would 
be glad of any suggestions as to openings for them. They 
are about seventeen years of age The address of the 
association Is 36 Denison House, 396 Vauxhall Bridge i 
Road, London, SW. 

Thb Yarrow Educational Fund of the Institution pi 
Civil Engineers was established to afford assistance to 
young men who desire to become engineers, who have 0 
given proof of their capacity to profit by specialised educa¬ 
tion and training, but Who Jade euffldent means to Obtain 
It Grants varying be twe en 50!. and 100!. per anftfltbirir 
a period not exceeding three years, otay bepaade Ip ijfkh 
discretion of the committee. Applicants for quefe 
must be of British birth, not more then twenty-one —^ 
of age, and must he prepared to qualify far atf ‘ 
as students of the Institution of Cbm Bngfneere 
vacancies for scholarships under tha fund will Occur 1 
March, 1911, and the council d the institution 
to reedve and 
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iWtotfaw ahould be •ddnnrf to the Ncratery of the 
jktetkwtlpq df Civil Engineers* Qmt Georg* Street, West- 
ifcfoabfa 1 ) 5 W Further particulars may Tie obtained on 
^ yg y ton on to the secretary of the institution 

IF the technical ichoole of this country the library it 
usually a comparatively unimportant factor In the Intel 
factual work dofte by the Institution In question Thia la 
pei'hape partly due to the inaletent and ever growing claims 
of the laboratones and workshops for apparatus, plant 
Ac. A* a result of this and other causes the higher work 
of many technical institutions is seriously hampered by the 
inadequate provision of scientific and technical literature 
works of re Usenet and the Journals of the learned soue 
ties Not only is there a deficiency In the supply of books 
and journals open to the student, but in some cases the 
libraries themselves are email badly lit noisy and 
Crowded This militates against fostering those habits of 
study which are essential to the progress of the student 
especially as In some cases the technical student is unable 
to secure a quiet working place in his or her own home 
The magnificent new library at the Battersea Polytechnic 
recently presented by the munificence of Mr Edwin Tate 
and opened on October si by the Archbishop of Canter 
bury is excellently adapted for study and reading by those 
attending classes at the polytechnic The library Is 70 feet 
fang and 30 feet wide and is erected at the south western 
comer of the polytechnic and can be approached both from 
the main corridor and the present reading room At the 
western end of the library is a wide bay containing a 
beautiful stained glass window The book-cases project at 
right angles to the wall forming beys to seat readers and 
the gallery runs round three sides of the library The 
total book accommodation Is 18000 volume* The whole 
of the Attinge and panelling are of oak the floor being of 
teak As the building stands dose to the road there are 
double casements the inner ones being filled with orna 
mental lead glasing As regards fighting there is a 
separate window to each bay Speaking generally the 
library 1* planned on lines similar to those on which all 
modern university libraries are being developed the book* 
for instance being accessible at once to alt students The 
cataloguing u by card Efforts are being made to obtain 
funds in order to Increase very largely the technical and 
scientific portions of the library It m^v be mentioned 
that the lioraiy Is of considerable use not only to student* 
erf the polytechnic but also to certain local firms Some 
little time ego a circular was sent from the polytechnic 
to the local chemical firms inviting them to utilise If they 
wished the work* of reference and technical journals in 
the library 

At the meeting of the Education Committee of the 
London County Council on October a6 the question of the 
senior scholarships awarded by the council was under 
discussion It was eventually decided to increase th** 
number of these scholarships in iqia Just as it was 
necessary to increase the number of tni rned ate scholar 
ridps In 1910 when the first batch of junior scholars 
attained the age of sixteen# so it will be necessary t0 ,n 
crease the number of s mor scholarships In igia when the 
same candidates reach the age of eighteen The number 
of s en ior scholarship* available for competition at present 
Is $0 in 191s it will be 100 The standard required for 
the award of these senior county scholarship* is how 
ewer not to be lowered in any way It is estimahd that 
the annual cost of awarding too of these scholarship will 
be so 000 1 In the award of senior county scholarships the 
council hoc regard in the first Instance to the pait achieve 
agents of the candidates end to the reports of the teachers 
under whom they have worked and of other responsible 
p er s on s acquainted with the candidate!, and such reports 
must have reference to the ch ar yter and qualifications of 
tito applicants as well as their scholastic attainments The 
edsolarshlp* consist of a maintenance grant not exceeding 
QdJ a year This hmount Is In each case determined after 
henaidirstlon of the requirements and the financial circum 
jftMcas of the candidate Senior county scholarships are 
>s g role, tepabte for a length of tirt MC««ry for a 
to taka an honours degree in the* subject seWtrd 
1 tflOt (Me period I* not mare than tour years When 
idfrafih) hoe been hold for four years the council 
tyff a faulted number of cases, continue th* scholar 


•hip for a fifth year if satisfied that there are exceptional 
circumstances which render such further continuance 
desirable At pres ent the income of the parents or 
guardians of a scholarship holder must not exceed 400/ 
a year A proposal to abolish this limit was referred back 
to the higher education sub-committee for further con 
sideration 




SOCIETIES AND ACADEMIES 

London 

Inatitation of Mlnlaf and M.uUnrfjr, October 19 — 
Mr Edgar Taylor, president, in the chair —A J 
•simwan Notes on paesagem mine and works — R H 
Kendall Treatment of refractory low grade gold on* at 
the Ouro Prsbo Gold Mine, Braxil These two papers 
which were discussed conjointly both deal with the samt 
mines from slightly different points of view so that ent 
may be taken as the complement of the other fne ore 
treated is composed of quarts tourmaline arsenical and 
iron pyrites with some bismuth and the method of high 
concentration had to be adopted in view of the difficulties 
and losses encountered with amalgamation in the presence 
of arsenical pyntes and bismuth 1 be ore from the mine 
passes through grixxhes and rock breakers to two series 
of Californian stamps, eighty head in all and thenre over 
blankets The material remaining on the blankets is piped 
to passadorAt for daily concentration and the concentrate 
passes through a second pauador and thence to tats** 
whence the gold dust is recovered and the tailings return 
to the paiModor and thence with the first pastador tail 
ings to the concentrates cyanide plant Hie pulp from the 
mortar boxes passes over Frue vanners whence the nen 
concentrates pass to the cyanide plant and the teiungs 
pass through spitxlusten and thence through the sands and 
*limes cyanide plants respectively The pspers ( describe 
the various processes and the plant in considerable detail 
and give statistics as to costs time of operations and 
results —J Fgerton Wood A method of collecting gold 
from pannings A short note dealing with a simple means 
of collecting and preserving gold values obtained in the 
field until such time as they can be be cupelled in the 
1 < boratory 

1 AR1B 

Academy of Sciences, Ootobcr 14 —M Emile Picard in 
the chair —A Honor Two active alcohols and a 
third ketone contained in spirit from coroanut oil The 
raw material used m the investigation was a bye product 
in the purification of cocoanut oil Apart from acids 
separated by alkalies possibly arising from s porufication 
if fatty bodies methyl heptyf ketone methyl m nyl ketone 
ind methyl undecjl ketone were isolated at well as methji 
hfptyl-carbinol and methyl nonyl-carblnol Tnt two 
llcohols were dextrorotatory the qpbral inverse of the 
alcohols isolated fiom oil of rue —M tfArtoiwU l he 

cond International Congress for the Suppression of 
Adulteration — Henri Dowlll* How species have varied 
As the result of a comparative study of the Lamelhbrancns 
the author Is of opinion that the evolutionary changes have 
not been continuous but have occurred in t vnes of 
abrupt steps separated by peitodv of stability—MM 
Lamisuay and L LssSsrlflh Fxpenmenial study of 
heredity in tubemdasu The experiments were mode on 
guinea-pigs dogs and rabbits and evidence wai obtained 
of direct placental infection In the cases where there wa* 
no direct Infection the mortality was verv high from cause* 
other than tuberculosis —F Robin The venation of 
resistance of steels to crushing as a function of the tempera 
fure Relations between the static and dynamt properties 
of the steels Dote are given for copper nickel steel 
manganese steel and three steels containing 007 o-W 
and 18 per cent of carbon at temperatures ranging 
between -185* and 1400* C —Edouard •sHss The 
diffusion of gaseous Ions Experiments were earned out 
with air, carbon dioxide nitrogen and oxvgen measme 
menu were earned out with air at two pressures 758 mm 
and io*8 mm and with nitrogen at four 760 m m 
1000 mm 11*0 mm, and 130a mm — J nwaimm 

Refrigerating mixtures A lowering of temprt-ftture 1* pr»- 
ducedwhen carton bisulphide 1 * mixed with acetone A 
simple apparatus is described utilising the regenerativ^ 
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principle, by mean* of which a volume of jo c c can be 
continuously maintained at a temperature 70° below that 
of the room, with an expenditure of 100 c c of carbon 
bisulphide arid 70 c c of acetone per hour —Jean VHler 
Die measurement of verj small displacement! by means 
of the electrometer A condentor formed of two parallel 
plates and charged to a suitable potential is applied to 
measure extremely small displacements of one of the j 
plates Using an electrometer giving a motion of 150 cm 
per volt on a scale 350 cm. distant, with a condenser 
Formed of circular plates 6 5 cm radius and 15b p apart, 
a displacement of the spot of 150 cm on the scale U 
obtained when the condenser plate, charged to 17b \olis, 
is moved 0001 mm , or a magmtication ol 1,500,000 The 
sensibility exceeds that of the interference methods —J 
Oarvalto i he <ltHtrical purification of liquid sulphur 
dioxide and its <lttuical conductivity Liquid sulphur 
dioxide, already iaul> pure, U further purified by the 
prolonged passage of a current at a high potential The 
limiting valucb obtained for the conductivity do not follow 
Uhm*s law, but laws which recall those governing the 
conductivity of gases —Paul NIooHtrdot and Georges 
Ohsrtlsr Ihe nitrous esteis of cellulow In an attempt 
to hnd the cause of the differences in the percentage of 
nitric nitrogen in guncotton when di tcrmined by the 
Schksaing and Crum methods respectively, the author was 
led to examine the action of the nitrogen peroxides on 
cotton In presence of glacial acetic acid The nltro- 
products thus obtained appeal to contain nitrites, and do 
not yield theii true percentage of nitrogen by the Crum 
method — MM Msgnan and Nnilllat An acephalous 
human monster — Mme V Hurt Os mov od sa s u, MM 
Victor Henri, and V Enron I The action of the ultra¬ 
violet rays upon the tubercle bacillus and upon tuberculin 
After a short exposure to the ultra-violet rays the tubercle 
bacilli are attenuated, after a more prolonged exposure 
they oro destroyed Tuberculin, after a very long ex¬ 
posure (five hours) gives no reaction with tuberculous 
guinea-pigs — A Psrabaoh and A Lsnssnbwv The 

action of nitrates in alcoholic fermentation NiLratofl are 
not prejudicial to the fermentation — fc Roubtud 1 he 
influence of the physiological reactions of Glossina in the 
salivary development, and the vlrulpncr* of the pathogenic 
trypanosomes — Paul Msrehal Contribution to the bio¬ 
logical study of Chermes — M Pabrs-Domsrsw The 
storage of oysters In filtered water After remaining for 
eight days In filtered watei oysters do not diminish in 
weight, and do not appear to be depreciated in on\ way — 
Carl 8t0rmor The situation of the zoru of m ixlmum 
frequency of the aurora borealis nicording to the cor- 
puvul ir theory 

DIARY OP SOCIETIES. 

THURSDAY, Novehhxii 3 

Royal Society, it * so —The Origin of the Hydrochloric And m tbc 
Gmtn< lobule* Mum M V FingcraW - (1) 1 rypano*om* Dneun 
of Domestic Animal* in Uganda II Try^nnMtnm Bntcti (Plinimrr 
and Bradford), (a) Trypanosome Ihttiwi of Dommttc Animals In 
Uganda 111 turns 1 (Zmnann) Colonel Sir D Brace 

CB, FRS, and other* —Further R vaults of the bxpen mental 
Iraalfnent of Tr>panoaomUsn UaVng a Pragrcii Report to a Lorn 
nut tee of tbo Royal Socwt> H G Plimmer, b R S,, (apt W B 
Fry, and Uswt II b RnnWen —On the Peculiar Morpbo'ogy of 1 
Trypanosome from a cam of Sleeping Smknrw mad the po*Mnflity of 
itsbring ■ new Smcks Dr J W Stephana and Dr H H Fam ham — 
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THURSDAY, NOVEMBER to, 1910 


PHYSIOLOGY AS A SPECULATIVE SCIENCE 
Btologtcal Physics , Physic, and Metaphysic Studtes 
and Essays Bv Thomas Logan, Edited bv Q 
McLennln und F H Aitken Vol 1 , Biological 
Physics Pp xxx+ 576 Vol li , Fhvsic Fp vm + 
384 Vol 111, Metaph)aics Pp vi+110 (Lon¬ 
don H K Lewis, 1910) Price, % vols , 24 s net 

I N a prefatory note we rend that Dr Thomas 
Logan was an Ayrshire man, who received his 
medical education at Glasgow and \berdeen, md 
spent almost half a centurv on busy practice is a 
public health oftk e r and general prnctitlom r, firs, in 
Scotland, latterly in Yorkshire He died threi yenrs 
ago, at the age of six tv-nine, leaving behind him the 
manuscript of the three volumes now published It 
is stated that his editors were not permitted to make 
alterations or excisions of any of the text, which 
therefore appears in the form the author y\ishcd, and 
is illustrated bv a number of cuts borrowed from 
standard works on anatomy and histology The first 
volume is entitled “Biological Ph>sics,“ the second 
"Physic," the third "Metaphysics" 

Dr Logan yyould appear to have been very e irly 
impressed w ith the truth of the aphorism, Circul ttio 
Circulationum omnia Circulatio," und the grt u bulk 
of his volumes is devoted to the npetition and ampli¬ 
fication of this text lie possessed a gre it facility 
with the pen, und was never at a loss for a y\ord or 
words to express his meaning Hence his sentences 
run to 10, 15, or, in favourable instances, 24 lints or 
more in length \s a philosopher, he committed him¬ 
self to unbridled speculation and unchustcnul 
teleology, employing the deductive method that h is 
found bo little favour since the end of the sixteenth 
century Thus, for example, he showed (1 , p 
thpt the axon of 1 nerve-cell must be—and therefore 
is— 

"a compound of at least four tubes circuiting fluids 
and substances of different consistence, md qualities, 
along its intra-spaces, each circulation differing from 
the other according to the consistence of its m iteri d 
and the freedom from obstacles to its onward pro¬ 
gress, the two inner being necessarily slow, *but the 
tw T o outer necessarily relatively quick 

With everv nerve-fifcrc acting ns n four-fold tube, 
there can be no doubt that circulation might proceed 
merrily indeed, hut anatomical or microseopical 
evidence either that these fibres arc tubes, or that they 
do serve as circulatory channels Dr Logan offered 
none He was, ilso, on purely a prtort grounds, a 
firm believer in the importance and activity of the 
pituitary gland After describing Its position in the 
skull, he w'ent on to say (1 , p 94) — 

"Situated thus, it, the pituitArv body, must become 
the receptacle of a mixture t>f materials, consisting of 
cerebro-spinal lymph, endothelial cell debris, neuroglial 
oozlngs, and whatever else obtains an entrance into 
It, which it must of anatomical necessity dispose of, 
and this, we chum, must he its function , and surely 
no meap function, vea, a function" second to none in 
die whole category of glandular Functions in its direct 
bearings on the great problem of life and health " 
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It may be noted in piecing that he offered a solu¬ 
tion for one at least of thesi great problems, b\ sa>- 
mg what life is (1 , p 445) — 

" Life, therefore, to. a tripartite but indissolubly 
united transcendental entity, beginning yvith the 
vltalisation of the elements of nutrition, culminating 
In their organic incorporation and ending y\ith their 
devitallsution and elimination ' 

Discussing the pituitary md pinnl bothy s, he 
did not agree that they are survivals of once import mt 
organs (1 , p 97) — 

" SiiravaZ* forsooth f His nothing less than an 
insult to nature , and an impeachment of hi r working 
md administration of the 11\\ of * evolution/ to manu- 
ficture and propagate this siorv of her prodigality 
in the use of most valuable cephalic, or brain space 
as a museum for the storage of obsolt c org imsiiis, 
and her persistent exhibition of a tuvtmle tffcclion 
for the display of some of the works of her 1 pnniicc 
hand in this the gallery of her latest, best and finest 
productions! These structures, called pituitary md 
pineal glands respectively arc illustrations of the 
tiuth of this exclamation and contention and it 
seems to us, th it their more exhaustive study will - 
reveal many farts indicating that they arc structures 
of the greatest functional importance in the rcgulntiorr 
of the tercbro-spmal lymph circulation, 1 emulation 
of equal import mce with the great blood-circulation, 
and a circulation in fact, emanating from the hlood- 
circulatmn, and the last of the <{nat series of circula¬ 
tions involved in the i/iam of vital procisus c died by 
the nanus deglutition digestion, absorption circula¬ 
tion proper, nutrition, assimilation, secretion, and 
excretion " 

Dr I ogan was no less successful in tracing out the 
path followed by these pituit try products, spi iking 
of the tongui, he said (1 , p 445) — 

“Here then we cl um to sec the theutre of one of 
the concluding nets of the great rrrebro-exm lory cir¬ 
culation and the final disposal of the nsidunl pituitirv 
material, which finds its way through the pituit irv 
gland, and which in turn finds its w iv through the 
lateral sphmoidal for uninal opt mugs into Mu lon- 
sillar bodies, and theme into the unorphous and semi- 
ndiposc material matrix in the inti r-rnuscul ir spices 
of the tongue, where it iffords that senu-plustu md 
falnth-fluid material in the discharge of which the 
epithelial covering and p ipill iry structures of th it 
organ are const mtly engaged ” 

One may doubt whethir obscurantism could go 
further Enough of Dr Logans writing his becai 
quoted to exhibit the surge and flow of verbi ige on 
which he lnunrhed his a prwrt thoorus, and floated 
his elaborate yet elusive md illusory deductions 
Throughout his essays he was content with specu¬ 
lation and assertion, rarely did he tome down to 
ihr level of simple fact and commonplace proof of 
his novel view's So Little was he in agreement with 
the modern spirit or methods of scientific investiga¬ 
tion that one cannot but sec in him a writer fated to 
live some two or three centuries after Ins lime His 
volumes illustrate very clearly the strength and the 
weakness of the undisciplined scientific imagination, 
so-called, and show the limitations of the arm-chair 
man of science to perfection rhev should be of no 
little interest to collectors of the literary curiosities 
of science A J J, 4 

C 
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THE COMPLETE BOTANY-TEACHER 
The Teaching Botanist . A Manual of Information 
upon Botanieal Instruction, including Outlines and 
Directions for a Synthetic General Course Bv 
Prof. W. F. Ganong Second edition, revised Pp 
xi + 439. (New York The Macmillan Company, 
London Macmillan and Co , Ltd , 1910) Pnce 
S* net. 


'T'HE first edition of Prof Ganong's book received 
A a welcome on this side the Atlantic such as is 
accorded to few elementary botanical works produced 
Jn America, and it has proved of the greatest value 
4o many engaged in the teaching of element™*) botanv, 
or In training as future teachers of the subject The 
second edition, lately published, has been thoroughly 
revised, and, indeed, re-written almost throughout, 
besides being considerably enlarged, though the 
general plan, and, above all, the animating spirit of 
the book, not to mention the very moderate price, 
remain unchanged To nil intents and purposes this 
edition is a new work, and should be in the hands of 
mil botanical teachers, both tn esse and m posse, 
whether or not they already possess the first edition 
In part i , occupying, roughly, half of the book, 
the author deals in a practical, yet philosophic and 
edmulating, manner with the place of the sciences in 
education and of botany among the sciences, followed 
by a thoughtful and vigorous discussion of the per¬ 
tinent question, “What botany Is most worth?" and 
proceeds to the consideration of the training of the 
good botanical teacher, the methods of good botanical 
teaching, botanical drawings and descriptions, the 
equipment of laboratories, and the arrangement of 
collections. A valuable chapter follows on botanical 
books and their use, with a bibliography—by no means 
exclusively American--which, with a few deletions, 
would serve as the catalogue of an ideal library for 
any institution in which the subject is taught One 
is inclined to wonder when there will be found an 
author—and publisher—courageous enough to publish 
a * black list" of undesirable books on botany and 
nature-study generally, but, after all, this would 
merelv postpone for a time the oblivion into which 
bad books ore bound to sink sooner or later 
As is well known, Prof Ganong has shown him¬ 
self, especially in his valuable “Plant Physiology/' 
to be an acute critic of many erroneous facts and 
Ideas, and of faulty methods of expenmentation, which 
are only too common in botanical literature, not onlv 
lit books of the baser sort, but even in standard and 
authoritative worki» In the present work he ends 
part 1 with a breery and delightful chapter—only too 
short—on some common errors prejudicial to good 
botanical teaching, which will bring some discomfort 
to conscientious teachers, while pointing out to them 
the better way Such teachers will, however, be to 
some extent consoled by the author’s candid confes¬ 
sion that he, too, has occasionall) perpetuated, and 
even originated, ideas and phrases which are 41 unfor¬ 
tunate if not erroneous ” This chapter is certainly 
dftWvmg of most careful study by all teaching 
bot&nists 
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In part 11 Prof. Ganong outlines a g e n er al course 
In elementary botany—not a mere ske leto n or eerie* 
ef headings* but a thoroughly practical, fairly de¬ 
tailed, and altogether excellent syllabus of instructions 
for the carrying out of a very full year's work In the 
morphology and physiology of plants would be 
difficult to devise a better guide to the elements of 
botanv for those who may go no farther with the 
subject, or a more suitable first-year course for those 
who intend to proceed to more advanced work in 
botany This admirable and wisely designed course 
of instruction may be warmly commended, not only 
to teachers of botam, but to those who are responsible 
for the drafting of examination syllabuses in the sub¬ 
ject in this country F C 


CLIMATIC CONDITIONS AND ORGANIC 
EVOLUTION 

Pic hltmatischen l erh&ltmsse der geologischen 
Voreett vom Praecambrium an bis %ur Jeteisett und 
1 hr Einfluss auf dte Entwicheluug der Haupttypen 
des Tier - und Pflansenrnches By Dr Emil 
C&rthaus Pp v + 256 (Berlin R Friedlknder 
und Sohn, 19101) Price 8 marks 

T HIS treatise commences with a consideration of 
the views of different authors upon the early 
evolution of the earth Of the rocks in the earth’s 
crust, Olivine rock (Dunite) in considered by the author 
to be the most primitive, its formation having taken 
place before the condensation of the water-vapour 
contained in the verv earliest atmosphere The 
gneisses, however, were formed after such condensa¬ 
tion had occurred The beginnings of organic life 
were present tn the original atmosphere of water- 
vapour, but the author doubts the view of Arrhenius 
that the early spores could have reached the earth 
from other heavenly bodies The period between the 
Upper Cambrian and Purbeckian was one of little r*in, 
the existence of salt deposits in the early formations 
at various places wideh separated from one another, 
and the complete absence of real freshwater calcareous 
deposits prior to the Jurassic being cited as evidence 
in support of that view In this connection the inter¬ 
esting questions are propounded Why have no re¬ 
mains older than the fauna of late Tertiary or 
diluvial times been found in the caves of Devonian, 
Carboniferous, Irmssic, and Jurassic limestones? 
Why did cave formation thus probably begin first in 
Tertiary times? 

The occurrence of forests of Rhlzophora (Dicotyle¬ 
dons) in the sea of the Malav Archipelago is instanced 
as a reason against the assumption of the necessarily 
freshwater origin of the Ferns, Slglllarla, Lepido- 
dendron, Equisetites, Conifers, and Cycads of the 
older geological formations Great stress is laid upon 
the difference in the movements of the seapwattr as 
affecting the forms of life at different times The 
increase of these movements in later geological periods 
tended to destroy the brachiopods, the* bilateral sym¬ 
metry of the Teuacorafia gave way to the radial 
symmetry of the Hexacoratla, while the later EchL 
nbkiea, as compared with the earlier, under wen t 
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dumgs* in the number and arrangement of plates; 
the increasing complication of the ammonite sutures 
la explained on the same ground. It is pointed out 
that the multiplication in number of the sinupalUate 
Lamellibranchiata in Cretaceous time and their further 
acceleration in company with the Hcterodont forms 
in the Tertiary period correspond with the incomlpg 
and continuance of freshwater conditions In recent 
times certain Lamelllbranch species in the Black Sea 
and Caspian Sea have wandered into brackish and 
fresh water, and as a result there is an increase in 
length of the tiphon, a gaping of the shell, and the 
formation of a mantle-sinus 
The work has been written in the seclusion of an 
Indian hotel without the immediate advantages of 
close contact with the scientific world and its literature 
This explains to a great extent the semi-popular nature 
of the book, and accounts, perhaps, for the omission 
of a bibliography other than rare and general refer¬ 
ences in the text A division into chapters and the 
inclusion of a more extensive index would have been 
a decided improvement Although controversial in 
manv of Its statements, the contribution has the un¬ 
doubted merit of arousing Interest and thought Die 
author appears to be a strong believer in the inherit¬ 
ance of acquired characteristics, and is not inclined 
to the assumption of an indwelling tendency towards 
perfection in forms of life, the followers of Cope, 
von Baer, Nnegeh, and von Eimer would, therefore, 
find much material for debate The statement dm 
land or fresh-water animals and plants older than of 
Tertiary age are not found in the earth clefts of 
primary and secondary formations is certainly errone¬ 
ous For instance, the teeth of Microlestes found by 
Charles Moore and submitted to Owen in 185X came 
from a Rhaetic breccia filling a fissure in the mountain 
Limestone, near Frome, Somersetshire 

Ivor Thomu* 

COMMERCIAL ORGANIC ANALYSIS 
Allen's Commercial Organic Analysis Edited by 
Prof H Leffmann and W \ Davis Vol II , 
Fixed Otis, Fats and Waxes, Soap, Glycerol, 
Cholesterols, &c Fourth edition, entirely rewritten 
Pp. x + 520 (I-ondon J and A Churchill, 1910) 
Price 21s net # 

OST anahsts arc aware that a fourth edition of 
Allen's well-known work is in course of pre¬ 
paration Two of the eight volumes composing tlx 
edition have now' appeared, and a notice of Vol I 
will be found in Nature of June 16 last Two more 
are announced for publication this jear, and the 
remaining four are promised without undue dela\ 
The plan of having both an American and an English 
editor has been adopted, and articles are contributed 
by writers from each side of the Atlantic This seems 
a sensible arrangement, as with comparatively little 
modification the book is made to serve the needs of 
chemists in bpth countries. 

The volume now under review Is much extended 
and Improved as compared withjts predecessor of the 
left edition Mr C A. Mitchell is responsible fqr 
die opening section describing the general properties 
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of the fixed oils and fata, as well as the common 
processes of analysis, whilst the special character^ 
of the Individual products, arid the particular method* 
of examining them, are discussed by Mr L Archbutt, 
Having regard to the scope of the book, both sections 
appear to be very well done As much trustworthy 
information as could well be given in the space allotted 
will be found in these two sections, and no point 
of importance calling for adverse remark has been 
noticed by the present writer in looking through a 
number of representative pages Perhaps the articles 
on arachis oil, olive oil, and the beeswax group may 
be singled out as good examples of compressed 
essentials Sometimes, Indeed, the compression is a 
trifie too marked Many references, however, are 
given to original papers, so that fuller details can 
often be obtained 

Certain products, including butter, soap, and 
glycerol, are each given a special secUon Messrs 
Revis and Bolton have taken charge of the chapter 
on butter fat They have studied their subject well, 
and, among other things, have grasped a fact which 
seems to have puzzled some experts on butler analysis 
—namelv, that the addition of lard to butter may 
produce a distinct (apparent) Increase of the “ Polenska 
figure," which might be taken bv the unwarv as in¬ 
dicating the presence of cocoanut oil One or two 
■mall error* have crept in, thus the Zems values In 
the first table on p jqo are wrongly given us being 
taken at 40° C instead of 45°, and there nre two 
misprints in the second table on the same page A 
favourable opinion, based upon the authors’ own ex¬ 
periments, is expressed in reference to Lallemant’s 
"barium saponification" method of examining butter 
fat How far the commendation is deserved cannot 
be judged from the particulars given For example, 
granted that the method detects cocoanut oil in butter, 
It may yet be that the detection could be made just 
as certainly and much more readily by older pro¬ 
cesses The really difficult problem is the recognition 
of lard or beef-fat when present in butter, and It is 
in the promise of this that the chief importance of 
Lalleniant's process lies It will be interesting to 
see how it stands the test of experience when applied, 
on a sufficiently extended scale, to genuine butter 
having Reichert-Wollnv values in thi region of 23 
and 24 

Of Prof Leflmann’s chapter on soaps and the other 
special contributions it must suffice to note that they 
contain all that an analyst will generally require to 
know on the subjects They help to make the volume 
a distinct improvement upon the former editions 


THE SEVEN LAMPS Oh BIOLOGY 
Das System der Biologic m Forschung und Lehre 
Eine hutortsch-knUsche Studic By Dr Phil S. 
Tschulok, Zurich Pp x+409 (Jena Gustav 
Fischer, 1910 ) Price 9 marks 
HE author discusses at great length some of the 
attempts that have been made to define the scope 
of biology, and to indicate the logical xub-division* of 
the science Starting with early workers like Ray, 
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he work* on to \ P De Candolle and Schleiden (of 
whore importance he is very appreciative), and thence 
to Haeckel and Spencer, Knrl Pearson, and Burck- 
hordt This laborious historical surve\, which must 
have cost the author much time and trouble, Is inter¬ 
esting to those who care for such questions, but it 
seems to us to be robbed of some of its value by 
being overloaded and by a lack of perspective Dr 
Ischulok quotes classifications of the different depart¬ 
ments of biology from a large number of text-books, 
some of which are rather humdrum performances, 
while others arc by men who left a deep mark on 
the science, but had neither anv particular interest 
in mapping out its subdivisions, nor anv special apti¬ 
tude for so doing 

To illustrate, a man like Rurckhardt was a good 
zoologist—too earh lost to science— but he was also 
a philosopher He went the length of thinking about 
the classification of the sciences, about the relation 
of btologv to other disciplines, about methodology, and 
so on his writings sometimes reminding us of those 
of Prof Patrick (/eddes in this countn Naturall), 
therefon , we are glad to hive from Dr Ischulok an 
exposition of Burckhnrdt's view's, and we are espe- 
cialh grateful for the unearthing of an essa\ on the 
historv of biological 44 Svslemntiks," w ill-buried “an 
einem ziemlich versteckten Orte " But what we regret 
ih the space that is given to what are really lncom- 
oetent classifications l*he author wenrics us with 
citations from manuals of botanv, which start with 
commonplace mappings out of the science, sometimes 
beginning wjtli a weird word like 41 Cllossologvand 
ending up with 1 bossil Botanv ’ The list is a care¬ 
less usage which in un interesting ironv sometimes 
justifies itself Our regret that the author 1 ns been 
at such p-uns to expose the nakedness of the land is 
heightened when we find that he has missed most 
of the few reallv illuminating British contributions 
to the subject of his book We inav refer, for in¬ 
stance to well-known encyclopaedia articles by Prof 
Patrick Oeddes and Sir E Hav Lankestcr 

The author divides binlogv into Biolnxis and Bm- 
phvsik The first has to do with the establishment of 
conceptual relations, tht second with the establishment 
of rtal relations- caus il and teleological Classifica¬ 
tion for instance, is ' biotnctic", physiological 
analysis is 4 biophysical " He contrasts his dual 
division with others, if, with morphology and phvsi- 
ologv (which ih h 41 scholasticism," he says), or with 
biostatics and biodvnnmics, which expresses a different 
idea But does Dr Ischulok mean more than this, 
that wc have in blologv, as elsewhere, to discover the 
orderliness of sequences 4nd to sum this up in con¬ 
ceptual formulce? 

The author'll chief contribution is a scheme of the 
subdivisions of biology His idea is that there are 
seven kinds of inquiry which are individually indis¬ 
pensable and collect!veK exhaustive These are 
tnxonomv, morphology, physiology, oecology, chor- 
ologv, chronology, and genetics This appears to us 
(<3?llustrate most of the vices of classification, such 
a**Qvcrlapplng, cro*s-di vision, and inequality of values 
It appears to us, for instance, that taxonomy and 
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morphology are Inseparably bound together, that 
oecology, as Semper said, is part of physiology; that 
chorology is not an independent division of the sdehce» 
and so on It must be noted, however, that Dr* 
Tschulok defends his seven-fold classification with 
enthusiasm and learning oj A T 


A MONOGRAPH OF THE PET REIS 
4 Monograph of the PetreU (Order Tubinates) By 
F Du Cane Godman, F R S Witji hfand- 
ccloured plates by J G Keulemans Part iv , pp, 
333~aq6, part v, pp 297-381 + lv (London 
Witherby and Co) Price 15/ 15s , bound in full 
morocco 

T HE fourth and fifth parts of the “ Monograph 
of the Petrels," completing this beautiful and 
valuable work, have been received, and the whole 
work can now be had, bound in full morocco, price 
fifteen guineas It contains 436 pages printed on 

rag paper, and over one hundred hand-coloured plates 
bv Keulemans, our best ornithological artist In 
every respect this beautiful volume has been produced 
in the best possible style Nor is the letterpress anv 
less excellent The work was projected, if not 
factually begun, bv the late O Salvin, who wrote 
the "Tubinarcs" for the British Museum catalogue 
of birds, and the author has endeavoured to carry 
out the work on the lines hid down bv Salvin, 
taking the catalogue as his guide The final part 
contains a masterly introduction to the order 
lubinares, a systematic list of species, a classification 
and key to the genera and species, and an essay bv 
Mr Py cruft on the systematic position of the petrels 
Petrels apparently belong to an ancient race of 
birds, as their remains have been found in a found 
Ktnte in various parts of the world, mostly in super¬ 
ficial deposits, one species, however, being known 
from the Red Crag of Norfolk In external appear¬ 
ance the families of petrels differ in an extraordinary 
manner, and the species vary in sa/e from the tiny 
Ktorm petrel to the wandering albatross. Notwith¬ 
standing their wide differences, petrels may nt once be 
distinguished from all other birds by their prominent 
tubular nostrils and by their bilh, which consist of 
several horny pieces separated by deep grooves They 
are dispersed throughout the Oceans of the world, 
penetrating to the ice barrier at both Poles, though 
the\ are more numerous in the southern than in the 
northern hemispheres They are oceanic wanderers, 
and, unless ntorm-dnven, seldom, if ever, come to land 
except for the purpose of breeding 
The two parts now before us comprise the rest of 
the genus CEstrelata, and the genera Pagodroma 
(the snowy or ice petrel) Bulwena, Macronectes (ihe 
4 stinker or Nelly " of the sailors), Fulmarus, Daption 
(the well-known 11 Cape Pigeon"), Halobwna, and 
Prion, completing the family Puffintdse, the family 
Pelecanoididse comprising one curious genus, and 
the family Diomedeid® (the nlbatrosles), compris¬ 
ing the genera Diomedea? Thalaseogeron, and Phoe¬ 
be tria Certainly the most curious and perhaps the 
most Interesting of all these are the strange litUs 
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dtyteg petrels peculiar to the southern seas, and 
absurdly resembling the little auk of the northern 
seas both In appearance and habit—diving, fishing, 
and flying—although widely differing in structure 
Darwin wqpte of one of them — 

“No one seeing the bird for the first time, thus 
diving like a grebe, and flying in a straight line, by 
the rapid movement* of Us short wings, like an 
auk, would believe that it was a member of the 
family of petrels, the greater number of which are 
eminently* pelagic in their habits, do not dive, and 
whose flight is usunlly most graceful and continuous " 

Since the completion of Snlvin’s catalogue the 
present monograph has derived much benefit from 
the considerable additions to the national collection 
made through the several expeditions sent to the 
Antarctic regions, among which may be mentioned the 
voyages of the Discovery^ the Southern Cross , the 
Scotia , and from the cruises of the \ alhalla , as well 
as from the expedition bent to the Hawaiian Islands 
bv the Hun Walter Rothschild, these together have 
Lonsidemhh increased our knowledge of the distribu¬ 
tion of thi petrels A full index brings this important 
xolume to a close * 


OUR BOOK SHELF 

Eugenics, the Science of Human Improvement b\ 
Beth r Breeding Bv C B Dnvenmirt Pp 35 
(New 'Nork Holt and Co, 1910 ) Price 50 cents 
net 

Tins useful little book consist* of two parts Ihe 
first 1* an account of the principles which determine 
whether a given marriage will produce fit or unfit 
offspring, the second contains suggestion* for futun 
eugenic research I11 the somewhat limited class of 
character* nnd diseases for which definite Mendeluin 
laws of inheritance have ulreadv been made out, it is 
possible to predict with an approach to certainty ihe 
proportion of the children which will or will not be 
affected Thus the malformation of th< fingers 
known as brach)dnchlv is a Mendolian dominant 
‘ An abnormal person married to a normal will 
beget 100 per cent , or 50 per cent abnormal, accord¬ 
ing to circumstances, and such a marriage is unfit, 
but two parents who, though derived from brnch\- 
dactvl strains," arc themselves normal, “will have 
onlv normal children such a union is entireh 
fit." 

Denf-mutism mav he due to any one of a varict) 
of defects, but in different individuals of the same 
famih the chance is large that it is due to the same 
defect Such defects are often recessive*, and ma^ 
appear m the offspring of normal parents of deaf-mute 
stocks Intermarriage between two such parents, 
especially of cousins, is “unfit," Again, too, im- 
bedle parents, whether related or not, produce onlv 
Imbecile offspring, a fact which should impress those 
responsible for the long delay In embodying in legis¬ 
lation the recommendations of the Roval Commis¬ 
sion on the Care and Controf of the Feeble-Minded 
tn concluding his suggestions for future inquiry, 
Mr. Davenport rightly points out the contrast be¬ 
tween the difficulty of raising funds for such scientific 
inquiries, and the ease with which prtonev Is obtained 
lor charitable and humanitarian* action which often 
proves tto have been Ill-Judged 

H Ohe cannot fail to wonder that, where tens of 
tvdtttona have been given ter bolster uo the weak and 
nUevMe tffc suffering of the tick, no important means 
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have been provided to enable us to learn how the 
stream of weak and susceptible protoplasm may be 
checked ” W C D W 

The Book of the Dry Fly By GAB Dewar 
New edition Pp xxvii + 277 (London A and 
C Black, 1910) Price 7 s 6 d net 
Thk second edition of Mr Dewar’s “Book of the 
Dry Fly" follows the first after an interval of thirteen 
years It is to be regretted that this second edition 
is, in reality, little more than a reprint of the first, 
the art of dry-fly fishing fins been developed, and 
knowledge of the natural histon of the trout and of 
the aquatic creatures upon which it feeds has advanced 
during these years, and it is a little deceptive to find 
that references to * last vear " in n book with 1910 on 
the title-page refer to 1896 The deception may even 
be turned to confusion by the addition of a footnote 
modifying or contradicting the statements made in 
the text 

However much wc may regret that the book has 
not undergone a more complete revision, we may still 
be glad to find that a second edition has been pub¬ 
lished Mr Dewar is a student of nature, as well as 
a fisherman, and he writes with obvious enthusiasm 
nnd interest of various chalk and limestone streams 
and their surroundings He deals well with the 
elements of drv-fly fishing, and appears to touch on 
moHt point* hkel\ to interest a student of that art 
There are some matters in which we find Mr 
Dewar hard to follow, such ns his discussion of the 
modern higher education of trout, but as n rule hi* 
explanations nre lucid and his opinions clearly ex¬ 
pressed The grnyhng is, perhaps, treated with rather 
scant courtcs\ in the text,* although the footnotes 
show signs of a change of view A singular misuse 
of the term “dropper" in ihapter 11 is obviously the 
result of an oversight, and this should be corrected in 
anv future edition 

An attractive feature of the present edition of Mr 
Dewar’s book is the senes of excellent reproductions 
of water-colour sketches of typical chalk and lime¬ 
stone streams, these should assist the fisherman who 
does not know the waters of Hampshire or other 
southern and Midland counties to appreciate the con¬ 
ditions which have brought dry-fh fishing into being 
far more casilv than anv mere description in words 
Last, but not least, there 15 a good index 

Die Entwicklung des menschhchen Geistes By Max 
Verworn Pp iv+52 (Jena Gustav Fischer, 
1910) Price 1 mark 

This is a lecture by the well-known professor of 
physiology in the University of Bonn, and is a kind 
of popular survey of human development After 
dealing with the fact that "the development history 
of the individual form w a short recapitulation of its 
race development” (Fritz Miiller) and with the 
elaboration of this by Haeckel Dr Vtrworn goes on 
to emphasise the importance of child-study with rela¬ 
tion to pedagogics A eulogy of Charles Darwin 
follows, and a curious and interesting table of sup¬ 
posed psychological development from the Eolithlc to 
the present time 

The British Empire m Pictures 4 Geograbhtcal Read¬ 
ing Book By H Clive Barnard Pp 64 (London 
A, and C Black, 1910) Price 11 6 d 
Thi thirty-two excellent Illustration* in colour which 
form the distinguishing characteristic of this book will 
serve excellently to predispose young pupils In favour 
of Uie study of geography As p supplement to the 
more serious work of the class-room, the book snoeld 
prove useful, and it should not be difficult to get 
children to read the book as a leisure-hour under* 
taking. 


40 


NATURE 


[Nomntt rot ifjgr 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself resfonslble for opinions 
expressed by Ms correspondents S either can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for iWi or any other part of Nature 
So nottce is taken of anonymous communications ] 

Origin of Dtm Horns. 

In discussing the coloun and stripes of horses In 
u Animals and Plants under Domestication," Mr Darwin 
says i— 44 I have endeavoured, but with poor success, to 
discover whether <Jun*, which are so much more oftener 
striped than other coloured horses, are ever produced from 
the crossing of two Horae*, neither of which arc duns 
One cose, nowever, ha* fallen under my own observation 
of a foal from a block mare by a bay horse, which when 
fully grown was a dark yellow-dun and had a narrow but 
a plain spinal stripe " 1 

In a recent number (October 15) of the Veterinary 
Record Mr J B Robertson gives the following Instances 
of reversion to dun from the last eleven and first four 
volumes of the General Mud Book — 

(1) Bay-dun filly (1907), by Ash (chestnut), out of 
Unexpected (bay) 

(а) Dtin filly, Sarah Curran (189a), by Robert hmmett 
(bay or brown), out of Cellulites (black) 

(3) Dun colt (1897), by Sir Frederick (bay), out of 
Lobelia (bay or brown) 

(4) Light dun filly (1880), by laird Gough (bay), out of 
DunseuMi (brown) 

(5) Dun or chestnut filly, Sancta (1884), by Exmlnstcr 
(bay), out of Halloween (chestnut) 

(б) Dun filly (17(13), by Young Cade (bay), out of Miss 
Thigh (grey) 

(7) Dun colt (*730), bv King George II ’■ one-eyed grey 
Arabian, out of Young Klltv Burdott (bay) 

(8) Dun flllv (*8aq), by Lottery (brown), out of Octavio 
(bay). 

Mr Robertson ilso mentions (t) that a half-bred vellow- 
dun filly was obtained out of a llvir-chestnut Welsh cob bv 
a bay thoroughbred with a dontml band—thJa filly “ during 
early foalhood was profusely striped on the face, neck, and 
quarters ", and (a) thnt of 45 duns given In the tables 
Included In his paper, 39 cannot be traced to an original 
dun ancestor Thev sprang from the union pf Silver- 
locks (chestnut) nnd the Godolphln Arabian (brown), 11 nnd 
hence afford incontrovertible evidence that a gametic line 
of dun*—which In this cn*e extended to four generations— 
may spring from parents neither of which are dun " 

The University, Edinburgh J C Ewart 


Marking* of Mon. 

I iia\r recently returned by way of Tasmania from a 
senes of visits to the chief observatories in the United 
States, which Included a month's stay at the Lowell 
Observatory during thp post opposition of Mara This 
visit was mode with the express object of testing by my 
own observation the reality of the data on which Dr 
Lowell has based his speculations 
I find on my return that *0 much scepticism has been 
robed by the observations and arguments of M Antoniadl 
and otffers that a record of my own experience may be 
of some value 

When I first looked at Mar* at Flagstaff (September 37, 
1909) I saw with great difficulty three streaks, presumably 
canals The seeing was bad, and the general faintness 
of the planet's marking* at that time Is admitted by all 
I continued to observe Mors on every possible night (which 
was nearly every night) until October *5, and as mv eye 
become accustomed to the work I saw more and more 
TLe canals were seen repeatedly better—this with the 
34-lnch refractor generally stopped down to about 
16 Inches I found that with more than >0 inches the air 
l^was nearly always too unsteady, and with less than 
Inches too much separating power was lost The 
qaxutls were seen best with a power of 390 diameters 
Clearer they became each night until, on October 35, 
1 » Antaabaad Plant* into T)n—I hit loti/ roL l, p. fls, (1 Spu) 
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th. mlng being the beet I ever wputarad, the 
coma out with amusing clearness and steadiness# sharp and 
clean, like telegraph wires anlnst the sky, the oasm also 
being exquisitely defined Whereas on previous nights the 
canali could be held only by short glimp ses of perhap* 
hall a second at a time, they were now sfeudily yUmla 
for three or four seconds together, when a short ffipker 
would sweep over them, during the Jbdd intervale the 
limb si so of the planet was perfectly steady, ,as L have 
never seen it before or since Of the objective existence 
of there markings In the image at the focus of the tele¬ 
scope there could be no manner of doubt, and LovsU’s 
representations of them ore nearer the actual sppaarancc 
than any I have seen, though even In hfs drawings the 
lines seem hardly fine enough The effect produced on my 
mind by this remarkable definition, which lasted tor 
upwards of one and a half hours (from about 8 30 until 
a her 10 pm), was staggering and ineffaceable Soon 
after ten the definition went to pieces 
It may be relevant to men non that a few evenings 
previously I had obtained a fair and convincing view of 
the canals with the 40-inch reflector (full aperture and o 
power of about 700), when they had appeared hoxy and 
brooder, but the image had been very unsteady, ana onlv 
obtained in very short flashes, but nothing that I had 
hitherto sren had prepared me for the astonishing steadi¬ 
ness and fineness pf the details visible on this superb 
night 

There is In my mind no sort of doubt that the revela¬ 
tion of this night was due both to the perfection of the 
Instrument (which Its maker long igo pronounced to be 
the best that the firm of Alvan Clark ever turned out) and 
the atmospheric condition* which are found at Tlagstaff 
With respect to these 1 would mention, a* pointing to 
the freedom from water vapour, that 1 nave seen the 
thermometer fall from more than to 0 F at 3 p m to 
below the freezing point at ^ am without a tioce of hoar¬ 
frost, and the general clearness of the air was such that 
I could see Uranu* with thr naked eye within s® of the 
horizon, and could nearlv every night count nine stars 
in the Pleiades and separate • and 5 Lyre 
The telescope also afforded on other night* ample 
evidence of the extraordinary clearness of the air. On 
many occasions both satellites of Mar*, when not very 
near the limb, could be seen, without screening the planet, 
with 18 inches of aperture, and on one occasion with this 
aperture I picked up one of them unaware* while looking 
for canals with a yellow screen (N B —The Importance 
of colour screens in rendering the canals visible does not 
seem to be sufficiently appreciated ) 

In the face of oil this positive evidence, and In the 
absence of anv evidence that the observing conditions at 
Mrudon, just outside Paris, ever approach these best con¬ 
ditions at Flagstaff, I find it Impossible myself to attach 
any serious weight to the ingenious and plausible conten¬ 
tions of M Antoniadl which seem to have been much too 
hastily accepted In this country 
As to the deductions which Dr Lowell has drawn from 
his observation* I have nothing* to sav except that the 
startlingly Artificial and geometrical appearance of the 
markings did force itself upon me 

Jambk H. Worthington 
Wycombe Court, High Wvcombe, October 31 


November Meteors. 

Tm moon Is full about the time when the Leonids 
beoome due In the present year, but that 4 s no reason why 
these meteors should elude observation, for the Sickle has 
furnished some notable displays of shooting stars With 
the moon in opposition In mid-November, as, for Instant*, 
lo 1799 and 1867, though the coming apparition cannot 
be expected to vie as regards brilliancy with either of 
these historic events, yet in its way It may not prove un¬ 
important nor be allowed to pass unobserved Besides the 
Leonid epoch, therg are also some other meteoric eeetitsK 
that oocur In November, of which the following pare 
riculars have been computed by the writer!~ 

Epoch, November 11, 9b (G M.T,) ( approximately 
second order of magnitude Principal maximum* 
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flk 48 °^ i aaeoadary nuimum, Novembe r 

eptah, Nwab w 17, aih., twenty^lghth order 
of tmf f d twd b (Principal maximum, November >6, 
13b. 45m., secondary maxima, November 16, 13b aom 
gad 15b. 30m. 

y Mt November io, 9b., eighth order of magnitude 
Mid ptl npxlmun, November to* 13b 15m , secondary 

amoima, Nov em b er so, fifa 30m and t6h 30m 

November 19, gi lem , fifth order of magnitude 
Mootpal maximum, November so, 14b 30m , secondary 
;, No v ember 19, aoh 30m, and November ai, 


oh. 3001 

Epoch, November 13, a ah., approximately second order of 
magnitude Principal maximum, November ai, a oh 30m , 
a ao an dary maximum, November sa, th 
'Epoch, November afi, 6h , approximately second order 
Of magnitude Principal maxhnum, November 30, 
14b 30m , secondary maxima, November 30, ah 30m 
and nh 30m 

It may be seen from the foregoing that there or four 
periods during the last three weeks of November that will 
probdbly be characterised by an unusual degree of meteoric 
activity, vlx November 1a, 16, ao-ai, and 30 The circum¬ 
stance that the moon will be eclipsed In the night of 
November 16 may favour and stimulate Leonid observa¬ 
tions, hut the 'former phenomenon w\H perhaps have nearly 
ended before the latter may put in an appearance 

November 7 John R Henry 


Toe Interesting discovery by Dr Louis Sambon that 
pellagra Is due to a protocoal paraalta conveyed by files of 
the genua Slmulhun (Nature, October *7) Is, we may 
presume, merely the prelude to an energetic campaign of 
extermination directed against the Insect 

It is well that medical men and sanitary officials should 
realise at the outset of such a campaign that the destruc¬ 
tion of Slmulium files In any given area Is an Infinitely 
harder task than the destruction of mosquitoes The larvn 
of Slmulium Hve In rapid streams, attached to aubmeeged 
rocks and stones, and It Is difficult to see bow these 
streams can be drained dry If they are numerous In any 
particular district Even If It wen* practicable to cover the 
surface of these streams with a film of oil, such a pro¬ 
cedure would have no effect on the Slmulium lava, for, 
unlike mosquito larvae, (he little creatures dprive the 
oxygen necessary for their existence from the water bath¬ 
ing the gills situated at the anterior end of thair bodies 
In other words, the Simullum larva cannot be suffocated 
as can the mosquito larva 

Finally, It may be noted that the species of Slmulium 
are very small flies, consequently to exclude them from 
houses wire gauxe or muslin screens of extremely fine 
mesh must be employed Such screens are bound to 
interfere seriously with the circulation of air lev a house, 
and in a warm climate the discomfort entallad will be 
almost intolerable R Sheltord 

Hope Department, Oxford University Museum 


Rally Banal Gastonia in Egypt, 

It is suggested In Prof Elliot Smith's letter (October 
* 7 ’ P 529) that the burial customs in other countries 
Influenced our observation of the burials in Egypt On 
the contrary, the occasional practice of dismemberment in 
Egypt was a surprise to myself and to others, It Is only 
gradually that the evidence for the wide distribution of 
such ruttoms elsewhere has been brought forward as a 
parallel 

In place of all workers in Egypt finding M precisely the 
same state of affairs," many entire differences of custom 
me found In other material facts besides dismemberment, 
as thirty years* experience has proved 

The lint principle for the arch wo log 1 st to realise in 
Egypt Is the great diversity of thought' and custom which 
prevailed With four totally Incompatible beliefs about the 
future Hfe, shown by diverse funeral customs throughout 
the historv, it is quite natural that divenlty should occur 
In the treatment of the body in the earlier ages When 
the long-promised publication of Dr Relsner on prehistoric 
Egypt is accessible, we shall be in a position to define 
some more localities where certain customs ruled Dis¬ 
cussion of these local variations before the fresh fact* are 
published Is premature 

W M Funders Pxtrii 


Stripped of all Irrelevant considerations, the question at 
Issue resolves Itself lnto,this, 44 Is there any real evidence 
to prove, or even to suggest, that the andent Egyptians 
ever mutilated the bodies of their dead? ” 

In repl\, I maintain that there is ,no evidence whatso¬ 
ever capable of being twitted Into the semblance of sup¬ 
port to Prof Flinders Petrie's contention 
Of all the multitudes of KHcalled 44 dissected burials " 
recorded b\ him, there la only one (see 41 Deshaiheh," 
1898) which carnes conviction to those familiar with 
Egyptian conditions as a genuine case of secondary burial 
Prof Flinders Petrie says he has found two more cases 
this year That may well be so. We found more than 
a score of such coses in Nubia 

But they are not evidence of deliberate mutilation of 
the body They are all of tfttm Instances of some un¬ 
intentional damage to the oarpee—either by unskilled 
mtahners or bv accident 

In ref e r ence to Prof Flinders Petrie’s closing remnrks, I 
may state that by the time this letter Is printed there will 
be published In Cairo Dr Relsner's import (vol 1) on the 
ftrtntoteoglcsl Survey of Nfibla, ^containing his observa¬ 
tions. on prehistoric Egypt and Nubia 

G Elliot Smith 
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Tbe Cocos-Kasltng ▲tolL 

During a vary short visit to these Islands some yean 
ago I was taken across the lagoon In a light canoe, and 
when wading to land, about a quarter of a mile distant, 
over the rough surface of fresh coral branches, I suddenly 
crashed downwards for about a feet into a mass of rotten 
coral which spread over an Irregular area some ao or 30 
yards across 1 did not Investigate this further, as a 
shark's fin appeared above the water off shore, but Mr 
Rosa Informed me that a good deal of the coral In the 
lagoon hod been “ killed " at various 'times by sulphurous 
exhalations from below, and had become black and rotten 
In consequence Mr Ross (the owner of the Island group) 
supposed that the wide and deep well-llko holes and broad 
Irregular patches of varying depth in the lagoon were due 
to this cause, which he compared to the sulphurous steam 
constantly roaring from the crater of the Uedeh and other 
mountains In Java 

If this comparison be correct, as it doubtless Is, the 
Cocos ring Is around the submerged summit of a volcanic 
cone which has not quite lost its Milfatanc activity 1 
have never seen It suggested that such poisonous exhala¬ 
tions coming into the still water confined within the noil 
ring might account for the slower growth of the coral, 
and the drepenlng of the lagoon b> the degradation of the 
coral branches where the polyps had been suddenly 
poisoned It Is, however, possible that some such Influence 
may cooperate to prevent the roral flourishing as rapidly 
as it does outside the ring in the boisterous wash 01 the 
fresher waves that are constantly stirred by the trades 

I have not yet read Mr Wood-Jones’s book, but it was 
the decided opinion of Mr Ross, founded upon boat navi¬ 
gation, that the lagoon was shallowing, because, as he 
thought, the submerged summit was slowlv rising If 
this be so something more than slower growth Is necessary 
to account for the continued existence of the lagoon, since, 
however slow the growth, it must ultimately in a rising 
area bring the summit up at least to water-level, but If 
there is tills kind of active degradation neither slow 
upheaval nor slower growth could prevnll against such 
rapid destruction, and a comparatively deep atoll with 
Irregular bottom contours would result 

Waterstock, Oxon, October 31 F C Spicer 


It would be ungenerous, after the Fnnk admissions of 
inaccuracy on the part of the rrvirwer (Natuex, 
October *7), to criticise the substance W his review In any 
more detail, but It Is necessary to make soma reply to 
his assertions concerning the development of atolls 
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From the general trend of hli first article (Nature, 
October 6) I gathered that the reviewer was an advocate 
of the 11 solution " theory of bir John Murray, and by 
carefully reading his second contribution (October 27) I 
have not entirely dispelled this Impression Yet he sa)s, 
41 I do not regard the lagoon in an atoll, which was 
formed, as Darwin suggested, by subsidence, as covering 
a reef at all " 

This would seem to suggest a belief in Darwin's theory 
and, if it is the low. that the reviewer upholds this theory 
(at well os tho opposed one of " solution "), it may be 
well to point out that I too would not regard the lagoon 
of an atoll, formed by subsidence, ns covering a reef I 
should not have imagined it probable that anyone would 
so regard a lagoon were It formed in such a manner 
The essential difftrence between such a view and the 
one that I have atti mpted to uphold is that I do not r< gard 
the lagoon os being formed by subKidcnce at all, but I 
do look on the lagoon as being a * slightly submirgi*d 
reef" having a raised rim upon which islets are developed 
Does the reviewer gi nulnely regard the lagoon ns being 
formed by subsidence? If lie does, why does he also 
plead the opposed theory of solution, and appeal to the 
elevated islands of Fiji/ 1 If he does not, why dots he 
urge the statement ns an argument against my views? 

I am glad to see that he is prepared to admit that the 
various well-known phases of development of otoll-slnped 
reefi ore 11 indirect evidence ” of tlie truth of what I havt 
maintained, but the Funafuti bore, he thinks, does nut 
support if The reviewer states that he does not think 
44 the borings in the lagoon at Funafuti suggest a rii f 
such dk surrounds a lagoon " I should not have exported 
them to have suggested a reef such ns surrounds a lagoon, 
for that reef is a consolidated and specialised 41 breccia 
platform ", Whot might be expected is that such a bora 
would show the characters of a sqbpiergcd reef—the open 
coral bank— plus the lagoon accumulations added since the 
completion of the atoll 

When such a successful bore Is dri\en vie may look for 
such appearances, but It is surely within the knowledge 
of the reviewer that the only bore at Funafuti which met 
with any success wqs not situated tn the lagoon The 
lagoon bore (" bore L ") penetrated only 144 feet, nnd thin 
failed , the only successful bore (on the results of which 
alone any safe argument may be based) was situated on 
the seaward reef, far removed from the lagoon J he 
successful bore (" mam bore "), which renchiMf a depth of 
1114 feet, was driven on thi extreme windward edge of u 
large atoll reef In sufh a situation one would confidently 
expect the bore to penotrntc the talus slope of the out- 
wardl> growing reef, and, from the description of the 
core obtained, It would appear that this expectation was 
realised The Funafuti 11 mum bore " tells little of the 
development of atolls save that they grow to windward 
on their own talus slopes—a fact hardly requiring a 
laborious boring for Sts acceptance 

The 41 L bore " can support no particular theory by 
reason of its very Imompletencss, but such evidence as it 
does afford in no way contradicts, but rather goes to 
support, the supposition that it penetrated the lagoon 
debris of n submerged reef 

Whether the reviewer regards the Funafuti boring ns 
evidence supporting Darwin's theory of subsidence or Sir 
John Murray's theory of solution I cannot quite deter¬ 
mine, but he next defends the solution theory in the case 
of the Fijian Islands He sajs that these islands have 
reefs 44 which superficially appear to be of the ordinary 
coral-reef type Such reefs cannot have existed when the 
islands were first ele\nted, and it seems to me that 
Agassiz's photographs show that high islands do crumble 
to pieces within tne calm of encircling barrier reefs " l 
own that I fail to follow this argument, for, granting that 
the reef Is new since the island was elevated, what proof 
—or what probability—Is there that the coast erosion was 
not present before the development of the reef, when the 
■line condition Is seen quite apart from reefs, or anv 
other corn I structures, all over the world? 

The problem of the formation of coral structures (fnng- 
g reefs, barrier reefs, open reefs, n to 11-shaped reefs, and 
alls) Is not, I think, to be solved bv appeals to a multi¬ 
tude oF opposed theories, and no critic's position is likelv 
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to gain strength by a series of fallacious arguments based 
alternately on the theory of subsidence, tne theory of 
solution, and the results of the Funafuti bore 

F U ood-Jonis. » 

St Thomas's Hospital Medical School 

As a reviewer I would point out that I do not desire 
to uphold any theory, but merely to show v^iat Is good 
and what is bad In the book which 1 am revlawtng, what 
facts are new, how far these and other facts support any 
theories, &c An essay on the duties of a reviewer might 
be a suitable suggestion to the Editor of Nature, but 
obviously I am not the author to present such an article 

In the first paragraph of Mr Wood-Jones's letter of 
October 27 I am practically accused of %eing an 
44 anonymous destructive critic" of, I suppose, the con¬ 
structions erected by the facts brought together by Mr 
Wood-Jones, some of them new and some old I regard 
some of tho bricks of his building as faulty, and I scarcely 
think there are enough bricks with which to complete the 
building I intended to Indicate In my review that 1 
considered that soicnci had galne by the attempt to 
build, and 1 desired indirectly to indicate some of the 
bricks which 1 thought future workers Nhould attempt to 
collect 1 do not believe any researcher on the coral-reef 
problem will consider my review as le any *av unfair If 
he regards (as / did) Mr Wood-Jones's book as a con¬ 
tribution to jrience 

1 shall after this left©- not continue this correspondence, 
not raring for Mr V -cod-Jones's style of writing I 

would, however, mak< i)self clear on two points Mr 
Wood-Jones admits that he *issumes the lagoon of an 

atoll to be a slightly submerged reef 1 point out that 
the nature of the material underl*mg the lagoons of 

atolls is doubtful I appinl to the lagoon boring at 
Funafuti as giving the ino»t valuable facts we have as to 
its nature Do these facts, the best known geognphical 
facts, support the theory of a slightly submerged reef , such 
as Is supposed to exist at Cocos-Keellng? Down to 

27 fathoms the first Funafuti lagoon boring passed through 
lagoon debris, and from that depth to 41 fathoms there 
occurred some firmly compacted masses ^f coral rock In 
the second boring, whhh was carried to nrarh 36 fnthorns, 
a similar section was obtained 1 do not consider that 
these two borings arc sufficient to justify Mr Wood- 
Jones^V assumption and I did not consider that the 
evidence given as to t ocos-Keeling lagoon justifies it I 
quite fail to remember any description of the material 
under the Cooos-Keelmg lagoon such as would suggest 
the open coral bank which is mentioned In Mr Wood- 
jones's letter, while Its shallowness made It a pcculiarh 
favourable place for Investigation 

The fringing ret fs round the high limestone islands In 
Fiji I certainly am inrlined to regard as platforms left 
at low tide-level when those islands were washed uwa\ 
In this sense they are new They formed part of the 
bases of the islands when th< y were first elevated 
Possibly the edges of these platforms have extended sea¬ 
ward since the land was removed by solution, and, still 
more important, by the erosion t of the numerous small 
particles carried in the swirling waters I consider these 
views are amply supported by published evidence High 
limestone Islands are also bnng washed away within 
barrier reefs, and I think it Is a fair Inference from 
the evidence that many of these barrier reefs were once 
similar shelves cut out from the land, or, to out It another 
wa>, le't behind when the land was removed 

The Reviews* 

Not# on Winter Whitening In Mammals. 

I have Just seen a letter in Nature of March *4 by 
Miss I B J Sollas, In which, commenting on Mr 
Mudge's observations, It is suggested that the yellow body 
produced artificially by Mr IVIudge In the fur of the albino 
rat is a substance similar to the yellow pigment of the 
stoat's winter coat, and therefore probably represents a 
stage in the reduction of the pigment to the condition In 
which It exists in the white ha|rs 

1 had previously Yead Mr Mudge’s observations with 
great Interest, ahd had suggested to him that they' wbultf 
throw fight on the hitherto unexplained yellow tints lh 
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the fur of the winter-whitened stoat, as well as in the 
permanently white polar bear 1 think Mr Mudge's 
observation* are a distinct help to ui in getting at the 
meaning of these white coats I should like to sec what 
Miss hollas can do with the hair of the variable hare, as 
In the whitened specimens of this animal 1 have never 
seen any trace of the yellow tints found in the stoat 

Mr Mudge’s note that the white areas of a piebald 
mouse can be turned pink by immersion in 5 per cent 
nitric acid in 78 per cent spirit, but only in summer or 
a warm temperature, is also of great Interest Doe* it 
not suggest a reason why pink colour in feathers is mostl\ 
found in Summer plumages and in warm climates? And 
Is not his production of Drown in the hairs of white rats 
exposed to damp warm weather comparable with the well- 
known saturated tints so prevalent in animals living 
naturally in damp but worm countries? 

While writing on winter whitening it may be well to 
direct attention to mother point, which hus alwayx been 
difficult to explain on physiological grounds, namely, thi 
fact that the black ear tips of the hare and the blnck tail 
tip of the stoat are not subject to winter whitening Thin, 
howevt r, would be explicable if, whereas the general 


THE SUBANT ARCTIC ISLANDS OF NEW 
ZEALAND 1 

HE naturalists of New Zealand have always shown 
themselves eager to take advantage of any oppor¬ 
tunity for extending our knowledge of the fauna and 
flora of their country Such opportunities are pre¬ 
sented from time to time by the periodical official 
visits of the Government steamer to the outlying 
islands In November, 1007, the s s Hwetnoa de¬ 
posited a Large party of New Zealand men of science 
on Auckland and Campbell Islands, calling for them 
1 again on her return trip more than n week, later 
I Die expedition wan undertaken at the instance of the 
Philosophical Institute of Canterbury primarily for 
the purpose of extending the magnetic survey of New 
1 Zealand to the outlying southern islands, but the 
volumes before 11s consist chiefly of zoological and 
botanical observations, though there are also articles 
on geophysics nnd geology 
Tnc work has been issued under the editorship of 
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body coat of both these animals is cast twice a year, the 
black h-ilrs on the ears and tall are renewed only once 
a year If they are renewed only once they must remain 
(apart from fading) of the tune colour throughout the 
year That such a single moult is possible, and even 
Me, m these two Instances la shown by the fact that 
squirrel there are two moults of the general bod> 
coat, but only one of the ear tufts and tail hairs 
Similarly in the Equlcfce (according to Ewart), there are 
two moults of the general coat but one only of the mane 
and tall G E H Baskot- Hamilton 

Kllmanock House, Compile, Co Wexford, 

Ireland, November 3 

Hsllum and Otologic si Time 
I must apologlte for an error In my letter published in 
_ Natuox of November 3 The sixteenth line and onwards 
’sbdtdd read - for we have no* knowledge of chemical 
attnlty between helium and solid substances, while, In 
ipspeefi of eokiblllty, it would probably be inferior to the 
other gases." R J Struct 

Impart*) College of Science, South Kensington 
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Dr Charles Chilton, and the publication has been 
rendered possible by a substantial subsidy from the 
New Zealand Government It comes at an opportune 
moment, and acquires a special interim in relation 
to the exploration of the Antarctic continent now in 
progress 

The time at the disposal of the expedition was, of 
course, all too short for a complete biological survey, 
and the collections were evidently, at any rate in 
many cases, very fragmentary, but manv very interest¬ 
ing results were obtained The zoologists were un¬ 
doubtedly right In devoting most of their energies to 
the terrestrial fauna, which is much more likely to 
be modified or even exterminated by human agency 
than the marine fauna, but we cannot help wishing 
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that the latter had received a little more attention 
No fewer than 168 species and varieties of Foramlmftrn 
were discovered by Mr Chapman in the dredgings 
sent to him, and if other groups arc equally well 
re p re sen ted in these seas there must be a rich harvest 
waiting to be rt*u|>ed Incidentally we may note the 
surprising and very satisfactory f.ict that of those 168 
species and varieties of Foramlmfora, from a practically 
unknown region, onlv four species and two varieties 
had to be described as new» Such .1 record gives one 
hope that some da\ uur s\ sterna tic knowledge of the 
marine fauna will be approximately complete In the 
report on the sponges, on the n her hand, Prof Kirk 
mentions only two species, and of holothunans there 
were only three 

A large proportion of the roller 1 ions both botanical 
and zoological, hHs been worked up and reported on 
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bt local n iturnllsts Prof Benham, Prof Chilton, Prof 
B Kirk, Mr Edgar Waite, Mr Henry Suter, Mr 
E V. Hudson, Mr 1 Brown, Mr 1 F Cheeseman, 
Dr L Cockayne, Mr K M Lalng, and Mr Donald 
Petrie, many of whom also took part in the expedi¬ 
tion Other collections were sent to specialists in. 
other countries and reported upon by them 
Amongst the more interesting forms obtained, we 
may note two new species of land nemertines, from 
Auckland and Enderbv Islands, a remarkable addition 
to this extremely limited group These are described 
by Mr A. D Darbishire, who contributes same use- 
:\fui notes on the taxonomic value of certain anatomical 
Characters In addition to the purely systematic re* 

r , we have others of mure general interest Thus 
Cockavne contributes a long essay on the 
ecological botany of the islands, with a number of 
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beautiful photographic ittustratton#, and Dr Chftjtfx' 
{fives us an aooount of the history of the #piehtMc 
investigation of the island#, and a very use fill summary 
of the biological results of the expedition, tspedirify 
from the biogeographical point of view. 

The results in general appear to support thfe current 
view that the existing islands of New Zealand "are 
mere fragments of a verj much larger land area, which 
at one time extended southwards beyond Compftelt 
Island, eastwards beyond Chatham Island and Anti¬ 
podes Island, and north-westwards towards New 
Guinea Thus the fauna and flora ore essentially 
Novn-Zealandian in aspect, but with a large \ntarctic 
clement which maj perhaps be accounted for by a 
former northward extension of the Antarctic con¬ 
tinent Th° existence of an Antarctic continent has, 
of course, long been used in explanation of certain 
striking resemblances between the fauna and flora of 
New Zealand and those of South America, but, as Dr 
Chilton points out, we must also suppose that at some 
former time the climate of Antarctica was sufficiently 
mild to allow of the existence of a far more abundant 
animal and vegetable population than we find there 
to-day Such a supposition is justified by the geo¬ 
logical observations of recent Antarctic expeditions 
Fossil leaves were found near the winter quarters oi 
the Discovery, and coal still further south by Shackle 
ton, while the Swedish Antarctic expedition met with 
abundant fossil plants m rocks of Tcrtiarv age on 
Seymbur Island, indicating a temperate or sub- 
temperate climate 

In conclusion, we must congratulate the New 
Zealand naturalists on the performance of a fine piece 
of work, and at the same time express our regret 
that thev still have to labour under numerous dis¬ 
advantages Of these the want of adequate scientific 
libraries appears to be one of the most serious The 
New Zealand Institute, with its various local branches, 
has for many years past played a most useful part In 
promoting scientific research in the dominion, and it 
appears to us that the Government might do well to 
assist in some scheme whereby the defect referred 
to might be remedied, and the necessary scientific 
literature provided, not only for Wellington, which is 
the headquarters of the New Zealand Institute, but 
also for those large provincial towns where the prin¬ 
cipal branches of the institute are situated 

Arthur Dendy 


BIRD MIGRATION 1 

O b all (he many problems of animated nature 
awaiting solution, few," if any, have of late 
received more attention than—perhaps the most 
mvftterious of all—the migration of birds 
Mr Eagle Clarke and the other painstaking 
observers working with him have during the last 
few years learnt and taught us much, but only 
enough to show that still, as Prof Newton wrote 
some twenty vean ago, 14 our ignorance is immense/' 
What is the propelling power which at the ap poi nted 1 
seasons sets the great hosts in motion? It seems 
now at least probable that almost every bird h in 
gome degree migratory, t and that even the robins and 
thrushes that come to "the windows for crumbs in 
winter are more often than not other birds than those 
which nested in the garden in the spring 
When and how in the long-pose enmity were the 
great aerial highways from zone to cone first marked 
out, to last apparently for all time? Oilr boasted 
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lhiauai roads, Aitken streets and VVatling streets are, 
fidtosared to these, things of yesterday 
4 (ow is the knowledge of the chart passed on, with¬ 
out fault or break, from generation to generation? 
if oU birds led the way the matter would be less 
Incomprehensible But, writes Herr Gatke, m "the 
incontestable result " of fifty years* watch in Heligo¬ 
land'— 

" under normal conditions, the autumn migration Is 
Initiated by the young birds from about six or eight weeks 
after leaving the nest 

** The parents of these young individual*," he adds, 11 do 
not folloig until one or two months later ” I 

How and under what physical conditions are the 
journeys made? 

Mr Pycraft Is a writer to whom ornithologists 
already owe much, and from whom they confidently 
look for more Hl9 views will always carry weight, 
but they may change. Just now he trunks it "hardly 
necessary to attempt to bring rebutting evidence" 
to Confute Herr Gtttke’s closely-reasoned argument 
that migration flights mu£t be made at speeds which, 

" Through the mists and vapours, 

Amid these earthly damps," 

may well seem incredible, but, with atmospheric re¬ 
sistance removed, need seem no longer so 
The veteran ornithologist's dream of "the existence 
of a special respiratory mechanism, enabling birds 
to remain in strata of the atmosphere beyond the 
reach of all other organised beings," may yet prove 
true There are things more improbable Then we 
shall think nothing of flights at a speed of ‘a 
hundred and eighty miles an hour " 

" Air\ navies grappling in the control blue " 

not many months ago seemed impossibilities Now 
they seem uncomfortable probabilities 
These are n few only of the questions which have 
vet to be answered before we can hope to understand 
what the migration of birds means The answers are 
not llkelv to be given In the lifetime of our genera¬ 
tion, If ever It is only by the patient collation of 
trustworthy observations, spread over a long series 
of years, that any general conclusions can be hoped 
for We may sow, but others must reap 
A modest and unpretending little volume, lately 

a ‘"#hed, "Ornithological Notes from a South 
on Suburb, 1874-1009," by Mr F D Power, is 
n useful contribution to the general stock of know¬ 
ledge of n fascinating subject The first chapters of 
the bode, well worth publication though they are, 
will appeal rather to local than to general readers 
It is interesting to know what birds are to be 
looked for in one's dwn neighbourhood, and where 
and when they have been seen there But there is 
not much to be* said of thrushes and tits In Surrey 
or Middlesex which Is not to be noted as well in 
other counties 

There is the usual sad tale to tell—and it te very 
well told—of wild life crowded out by growing human 
populations. 

The Jake In Dulwich Park, for instance, was once, 
Mr. Power writes, a favourite resting-place for pass¬ 
ing ducks He has seen "on and about this com¬ 
paratively small sheet of water seven species not 
observed elsewhere m the Miatnct In one day in 
October, 1898, there were five scaups and four 
shovellers on the lake, and the tufted duck nested on 
the Island fon three or four years." The common 
sandpiper was a regular visitor, an£ the kingfisher not 
ppcoqunon Boats have been*placed on the water, 
„ and "the saddened bird-lover has now little chance of 
, dfai on early morning note of extra Interest" 
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On Mitcham Common, once a favourite nesting- 
place of many small birds, golf balls have taken the 
place of eggs 

It is in tne 14 Migration Notes," and more especially 
in a broadsheet table printed at the ond, that the chief 
interest of the volume for ornithologists living beyond 
the 4 South London Suburb" will be found, aqd a 
very real interest it is 

Mr Power has, during a long succession of autumn 
migrations, kept careful records of the forces and 
direction of the wind and of the size and direction 
of the flights passing within sight of his garden 
In a simple and admirably clear chart, the results of 

3 1s observations are shown for every day, without a 
ngle gap, for the month of October for twenty- 
five years 

The rather surprising conclusions to which his 
observations have led him would seem to find at least 
prtma facie justification in the facts tabulated He 
sums up as follows — 

" It used to be supposed, and by msnv the Ides Is tHU 
held, that birds come and go with wind favouring them 
My observations during these many years have con¬ 
vinced me that migrants travel best and by choice against 
tho wind My experience Is [he is speaking of the 

autumnal migration] that the only visible and sustained 
migration in numbers is invariably in a N W , W , or 
S W direction almost directly agatnst the tebjd, even 
when such approaches a stiff breeze, the birds in their 
progress meeting the wind on the right or left breast " 
The italics are Mr. Power's 

The photograph of 14 the garden from which the 
migration notes were taken" does not, certainly, 
suggest exceptionally favourable opportunities 
His little book, like Alphonse Kerr's delightful 
44 Voyage autour de mon jardtn," shows how much Is 
to be seen bv 11 the observing eye " without going far 
from home T Digby Pioott 

NEW DISCOVERIES AT KNOSSOS 

O N September 16 a letter appeared in the Times 
from Dr Arthur Evans, describing the result* 
of his excavations this year at Knosaos All 
archeologists will congratulate themselves on the fact 
that Dr Evans ha* passed out of the path of politics, 
which he had essaved to trend, back into the more 
peaceful (?) ways of archreolog} For there were 
many more things that we wanted to know about 
Knossos, and one of them has been mode clear by 
the work pf this season The great domed pit, the 
tholos, as it seemed to be, over which part of the 
southern quarter of the palace was built, has been 
excavated to the bottom, not without danger to the 
workmen And it turns out to be a great tholos-\\ke 
reservoir, with a spiral staircase round the inside of 
it, which breaks off, as in other similar cases, at what 
must have been the average water-level The springs 
that supplied this reservoir are now dry, and no doubt 
were so before the place was entirely filled up This 
was done, as we know from the character of the 
potsherds found In it, in the first 44 Middle Minoan" 
age. 

11 In other words the reservoir Itself belonged to the 
Early Minoan Age, and was filled in at the time of the 
construction of the first Palace of which we have any 
existing remains—the object of the work being to obtain 
s secure foundation for the South Porch and adjoining 
parts of the outer wall The filling materials themselves 
were probably supplied by the levelling away at this time 
of the summit of the 1 Tell 1 of Knossoe In order to gain 
the area for the Central Court of the Palace " There 
was also « smaller reservoir on another part of the mound, 
41 end from the magnitude of the work we may well 
conclude that some earlier p r edecessor of the Great Palace 
already existed on the site that It has since occupied " 
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This i» an important conclusion If we are to judge 

a the reservoir, the early Minoan palace was proo- 
ly a great architectural work The 11 Early Minoan 
III M architects were perhaps almost ns capable as 
their contemporaries, the Egyptian pyramid-builders 
of the fifth and sixth dynasties 

In the small 4 palace ” on the hillside west of 
Knossos further discoveries have been made, includ¬ 
ing a paved way with the rut-marks of ancient Minoan 
chariots In this part of the site more recent re¬ 
mains, of classical and Roman date, constantly are 
found above the Minoan level, whereas in the main 
palace, 14 whether owing to a superstitious awe or to 
other causes, the hilltop was never invaded bv 
later habitations ” A fine metope of a Doric temple, 
contemporary with the Parthenon sculptures, was 
found over the western palace 

Mr Doll has proceeded with the work of conserv¬ 
ing the palace buildings, and has run the great stair¬ 
case another flight higher \lso the natuiie and com¬ 
position of the frescoes havi been studied by Mr 
Noel Heaton 

In the tomb-field of Isopata further important dis¬ 
coveries have been made, owing to the flatt of 
Oregon, Dr Ev ins's Cypriote foreman, 

11 the most expert tomb-hunter of the Levant Ihe 

wild, long-rooted fennel, which seeks out by preference 
the spots above ancient cuttings served him, ns often 
before, as a guide, and the result was the discovery of 
six chamber-tombs, some of which for their size and the 
interest attaching to their contents and arrangement sur¬ 
pass any hitherto known of this class H 

The date of the tombs is the second late Minoan 
period, about 1450 b t , contemporary with the 
eighteenth dynasty of Egjpt The most remarkable 
point about these tombs is the information as to 
Minoan religion which thev give us In one tomb, 
where “the religious interest culminated,“ was found 
an arrangement wholly new, which “rather recalled 
the domestic Etruscan ideas of the after-life than am- 
thlng yet known of the Minoan age “ The tomb was 
made to resemble 1 house of the living, with stone-cut 
benches, as if for family gatherings And at the head 
of the sepulchral cist were found the remains of a 
double-axe shrine with an offering-vessel in the shape 
of a bull’s head, l\ing close b\ These tomb- 
chambers seem not to have been kept open regulnrlv, 
but were opened for solemn service on the anniversary 
of the death probably Thev were rifled of their 
more valuable contents b\ robbers of the early 
Iron age (geometrical period), who left behind them 
traces by which we can identify their date 
14 It will be seen that the 1 Tomb of the Double Asps * 
has produced more definite evidence regarding the sepul 
chral cult and religious ideas us to the after-work! than 
any grave yet opened in Crete or prehistoric Greece *' 

Dr Evans’s comparison of the interior of the tomb 
with that of an Etruscan grave is very apposite and 
suggestive This Etruscan impression has already 
been given by the great painted sarcophagus found 
by the Italians at Agia Trlada, and it is most in¬ 
teresting to see how a relationship between the 
Etruscan, Minoan, and Anatolian (Hittite) cultures in 
matters of religious cult is gradually becoming clearer 
to us HR Hali 

NOTES 

4 The following Is a list of those who have been recom¬ 
mended by the president and council of the Royal Society 
for election Into the council for the year 1911 at the 
^anniversary meeting on November 30 — President, Sir 
'Archibald Gelkie, KCB , treasurer, Mr Alfred Bray 
Kempt, secretaries, Sir Joseph Larmor and Dr John Rose 
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Bradford, foreign secretory. Sir William Crookes, otter 
members of the council, Mr L Ftetcher, Dr W 1 ' 
GaskeH, Sir David Gill, KCB, Dr £ H Girths, 
Prof* W M Hicks, Prof F S Kfpping, Major P A 
MacMahon, Mr H R \ Maliock, Dr C J Martin* 
the Duke of Northumberland, K G , Prof W J Pope, 
Prof J H Poyntlng, Prof E Rutherford, $Mr A E 
Shipley, Mr M R Oldfield Thomas, and Mr Harold 
W 1 Wager 

Tiik Royal Society’s medals have this year been adjudi¬ 
cated by the president and council an follows —The Coplev 
medal to Sir Francis Gal ton, F R S , for his researches on 
heredity, the Rumford medal to Prof Heinnch Rubens, for 
his researches on radiation, especially of long wave-length t 
0 Royal medal m Prof Frederick O Bower, F R S , for 
his treatise on the origin of a land flora , a Royal medal 
to Prof John Joiy, F R S , for his researches in physic* 
and geologv, the Davy medal to Prof Theodore W 
Richards, for his researches on the determination of 
atomic weights the Darwin medal to Mr Roland Trlmen, 
F R S for his South African bionnmic researches, m large 
part undertaken bh the outcome of correspondence with 
Charles Darwin, the Silvester medal to Dr llenry F 
Baker, F R S , for hi* resennhes in the theor\ of \belmn 
functions and for his edition of Sylvester’s “ Collected 
WorkN ” the Hughes medal to Prof John \ Fleming, 
IRS, for his researches in elcstrlcity nml electriial 
measurements The King has bora grnciousK pinned to 
approve of the award of the RdjqI medals 

At the meeting of the Roval Sou* tv of Edinburgh held 
on November 7, the following honorary fellows were 
elected —British Prof J G Frnier, Sir Joseph Larmor, 
F R S , Dr Alfred Russel Wallace, O M , F R b 
boretgn Pror Hugo di Vries, Amsterdam, Mr F A 
Fon I, Morgrs, Prof Knrl F von Goebel, Munich , Prof 
J C Keptcyn, Groningen , Prof Llle Metchnlkoff, Pans, 
Prof A A Michelson, F R S , Chicago , Prof W Ostwald 
Leipzig Prof F W Putnam, Harvard Lniversitv, and 
Prof A F L Wrismann, Freiburg (Baden) 

It Is reported from Stockholm that the Academy of 
Sciences has decided to award this > ear’s Nobel prize for 
physics to Prof J D van dir Wants, of Amsterdam, for 
his work on gases and liquids 

Wr regret to see the announcement of the death of Mr 
Theodore Cooke, for many vears principal of the Poona 
College of Science, at wenty-four years of age 

A Rkuter telegram from Wellington, New Zealand, 
states that Mr Priestly, who accompanied Sir Frnest 
Shackleton, at geologist, on his Antarctic expedition, is 
going out with Captain Scott in the place of Mr lhomp- 
son, who is 111 

The date of the annual exhibition held bv the Ph>ncu! 
Society of London, which was fixed some time ago for 
December 13, has been altered to luesday, December 20 
The exhibition will be open in the afternoon as well as in 
the evening 

The annual Huxlev memorial lecture of the RovbI 
Anthropological Institute will be delivered on Tuesda\, 
November as, at the theatre of the Civil Service Com¬ 
mission, Burlington Gardens, W, by Prof W Bovd 
Dawkins, FRS, whose subject will be 41 The Arrival of 
Man in Britain In the Pleistocene Age " * 

Mbs Tyndall has»presented to the Royal Institution two 
Nlcol's prisms, constructed for the lectures on light given 
by Dr Tyndall In America In 1872, and used by him suh- 
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psquently in hi» reatarchu and lectures, also two pieces of 
roclpalt, the remains of a large block given to Dr ]>ndall 
b7 the King of Wurttemberg in 1867 

Thi eight)-fifth Christmas course of juvenile lectures 
founded at the Royal Institution in 1826 by Michad 
Faraday, frill be dehvend this year by Prof Silvanus P 
Thompson, h R S hts subject being Sound Musical and 
Non-musical u Course of Expermunlul Acoustics * 

Thf General Purposes ( ommittee of the Hirmingh nn 
City Council his recommended to the council th it in 
invitation be given to the British Association to inn t in 
that city in 1013 Hit council will eooperite with th 
University md othi r public institutions in in iking th 
necessary orrjngemi nts 

TliF death is innounud of I>r Carl S N H dlbeig 
professor of phirmucv in th* Chicago ( ollfgc of Phirm ir\ 
in connection with the L mv< rsily of Illinois He w is 
born in Sweden in lHjti ind f migrated to \int ric i whin 
a lad lie oiginiHtd in 1885 and subsequent dinctid 
the Nation il Institute of Ph irmarv Smt 1 he h id 
edited the Bulk tin of the \mtnun Phai mat 1 utu il 
Association 

I HE Simon Newiomb library which his been presented 
to the New \ork ( ily College bv Mr John C Inflin has 
just been elissitud ind catalogued It is a collet lion of 
4000 volumes and booo pamphlets and includes mine 
mat hem it mil end astronomical public it ions of unusu cl 
interest Among them may be mentioned in eaih edit ion 
of Fuclid's I lemi nts a Pucioh of 14(14 the 1515 edition of 
the Almagest of Ptolemv and the first bonk ever publish d 
on sun spot* 

Mr <1 M Mrihr sends us in ixtrnet Troni tin Midi id 
weekly pcnodicil Nueio \fundo of October t> in whieh 1 
Spanish cis of eugenic policy is described It ippeus 
that an illustrious Silamuntan, Don Iiderno (10111/ 
Anns founded an annual pri/e of 1000 pe sells which is 
awarded even vuu to a voung womin of Salamane 1 from 
fifteen to twentv thru years of ige of good physic. il con 
stitution, attractive ind well conducted who must lin 
received at leist nil elementary education md be on ih 
point of being marned to a man of similar phvsu il ind 
mor il condition and of suitable age 

By the generosity of Sir Julius Wernhor who recently 
placed a sum of 10 oool at the disposal of the committee 
for the purpose a much needed extension of lh< dip irtmcnt 
of metallurgy of the National Physical Laboratory his now 
oeen commenced lhe department has bttn itcommod it d 
in scattered rooms in tyshy House which in ionhtquence 
of the increise md importance of the work have bcionit 
quite inadequate Plans have been prepared in consult'd ion 
with Dr Rosenhain the superintendent of the dipartmcnt 
and the contract has been let to Messrs Dick, Keir and 
Co 1 who have already made good progress with II* 
foundations 

Till programme for the 157th session of the Roval 
Society of Arts is being issued to the members Ihm 
will be five ordinary meeting* before Christmas at the 
first of which the usual address will be given bv the 
chairman of the council, Sir.John Cameron Iamb lhe 
papers announced for the other four meetings arc by Sir 
Henry H Cunynghame, KCB, 11 Detecting hire 
damp", Mr C P Ogilvie, " Argentina" Dr Vaughan 
Cornish, 14 The Panama Canal", ind Mr Reginald 
Smith, "Roman London " Ih&e InII also be a meet 
mg of the Colonial Section, at which Mi A Montgomery 
Will read a paper on "Mining in Western Australia," 
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and one of the Indian Section to be occupied b\ 1 paper 
by Mr R b Chisholm on * Jhe Taj Mahal * On the 
four Monday* before ( hrutmas Mr C R Darling 1* to 
give a course of C untor lectures on "Industrial Pvio- 
metry * There it* also a very full list of papers and 
lectuios for the part of the session after Chnstmas 

A gLARTkRLY periodic il entitled the Botanttal Journal 
is issued as the ofhcial organ of the Royal Bolanic Society 
of I ondon lhe hn»t number contains an account of the 
historv of the society since 18 jq, the dute of the Royal 
Charter, in which are sot foilh the obircls which have 
been served in that period In mint yeats progress ha* 
been impeded by j lack of sufficient hnancnl support ind 
consequent incrtase of debt but the latest itport shows 
that in some mt isurc it le 1st this condition is being 
remedied The number of 1 1 Hows now 11 1H34 is com¬ 
pared with 1570 last yen 1 he debentiuc debt is 14714/, 
us (umpired with 24 24HJ ind lhe turrent li ibihn s *72! 
instc id of JO3O / Pi of \ J I wart of Me Ibourm 
Universitj his in article on lhe Hon of \iclorn * 
and othi r subjects tnated upon include Our \ ilivc 
1 iwns * 1 lhe Melbourne Hotmic Hardens I luit- 
growing in Queensland M and * Art in the tiard n I lien 
ire not s upon hniunic il questions of interest ind m nils 
issued books 1 wo plates in nknir from p untings b\ Miss 
Bertha Maguire prettily ltlustnte thrvs intlie mums but 
their v ilut is puiely decorative for the) shed no light on 
the evolution of the flower as would appear to b the c ise 
from the title Mr Bulk r s colour photographs ire 
welcome bceuuv they illusirilc interesting plints in 
the society s roHirtion lhe number is not tnttr lv fue 
fiom the blemishes common to first issues especi illv is 
this the cisc 111 the uwkwudness of some of the mbs to 
the subject milter The jouinnl is issued bv Messrs Pigr 
and Piatt ind the pruc is one shilling 

I in Bulletin of the Johns Hopkins Hospital for October 
(\\i No 235) roituns in ippreciation of the lift and 
work of lord lister bv Mr Chirks Judd wiih biblio 
gnphy an historic ul inquny on the decussation of the 
pyramids (nerve iritis in the hr 1111) bv l)r Ihomis and 
an historic il sketch of the pratlue of bloodletting by 
Dr Joseph Smith Dr Ihomis is ubes thp first definite 
obseivation of the (rossing in the medulla of ih great 
motor tracts pissing from the brain U> the spinel cord to 
Francois Pourfour du Petit (1604-1741) lhe practice of 
blood biting 01 44 bleeding" is it lust two thousand years 
old and is mentioned by the eirhcst medical wnterk 

Unui-r the provisions of the Indnn Mus urn Act of 
1910 the ethnological and irt tollections have been 
separated from those of economic pioducls and in hts list 
report of the museum as originally constituted the 
curator Mr I H Burkill has given a useful account of 
its past history and present condition The museum wn 
first started by the Asiatic Society in 1814 the fiisi donor 
being the Countess of Loudoun lhe collections have 
passed through many vicissitudes, due to the nhsenn of 
suitable accommodation Under the pic sent scheme of 
reorganisation they hive at last been pi iced upon a satis¬ 
factory footing The ethnological gallery now contains 
about 11 000 exhibits but it still lacks 1 proper descrip- 
tlve catalogue which can be prepared only by a com¬ 
petent ethnologist The progress of the art series has 
been stimulated by lhe patronage of lord Curaon, who 
provided an annual State grant of about 400/ for ths 
purchase of specimens Most of the older economical 
exhibits have perished, but these are being gradually re¬ 
placed It is satisfactory to learn that these important 
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OeUectlons are now being arranged In suitable galleries! 
•ad It only remains for the Government of India to provide 
a series ol descriptive catalogues prepared by competent 
oparti, which win render tfm-exhibits available for study 
by students of art, anthropology, and the exooomlc 
sciences In Europe 

Part 8 of vol v of the Annals of the South African 
Museum contains five articles on the entomology of 
the country Among these, Mr E Meyrick continues hU 
description of new Microlepidoptera, while Messrs A 
Raffray and L B Blllecoq treat, in separate communica¬ 
tions, of two groups of Coleoptora 

To the Journal of Economic Biology for October 
Messrs Colhnge and Shoebotham contribute a long article 
On the Apterygota (Thysanurn and Collembola) of Hert¬ 
fordshire, to which they have devoted special study 
Rafore they commenced there appear to have been 
no records of these minute insects from the 11 county of 
Hertfordshire,*’ but the authors are now enabled to 
^numerate four species of Th>sanura and sixty-nine of 
Co lie m bo I h 

To the Anales of the Nutional Museum of Buenos 
Aires, ser 3, vol xih , p 317, Dr F Ameghlno con¬ 
tributes a note on certain teeth from a cavern In Cuba, 
which art referred to a large monkev the dentul formula 
Of which Is identical with that of the Ceblda;, but the 
cheek-tccth of which arc stated to approximate to those of 
Old World monkeys and man For this monkey the 
new generic and specific name of Montaneia antropo - 
morpiha Is proposed It Is noteworthy* that no wild 
monkeys are found In Cubu at the present day 

In the Oitobcr issui of the Journal of Economic Biology 
Prof Hickson discusses the place of economic zoology in 
a modern university, and the best way of training students 
In that branch of science After pointing out that there ir 
a growing demand for the services of men capable of deal¬ 
ing with the problems of economic biology in a practical 
manner, the author observes that the qualifications usual!) 
associated with what is termed “ a good field-entomo¬ 
logist ” will not suffice, and that a man who aspires to 
a post of this nature must have a working acquaintance 
with parasitism, parthenogenesis, heredity, and embry¬ 
ology, while he should possess special knowledge of the 
Protoaoa, parasitic worms, land and fresh-water snails, 
and, particularly, trachcate arthropods Such a course 
of study “ could be given in the zoological departments 
of the principal universities of our country without very 
much additional equipment or a very material addition to 
the numbers of the teaching staff But in order that the 
student may have the opportunity of getting some train¬ 
ing in the recognition of insect pests in the field, the 
work of the laboratory should be supplemented by some 
systematic teaching In connection with an Institution of 
the nature of an agricultural college, in which access to 
growing crops may be facilitated " 

The question of the systematic position and feeding- 
habits of the African Jurassic genus Ttitylodon, and Its 
northern alhes Plgglaulax and Ptllodus, is reopened by 
Dr R Broom in the October Issue of the Proceedings of 
the Zoological Society In the first plaee, the author has 
no^kmbt as to Trftylodon being a mammal, while as the 
on In known spcdmfn is from the Stormberg beds, it must 
be regarded as of lower Jurassic, and not Triassic, age 
regards the affinities of the < three genera, Dr Broom 
reTusy to admit that Mr Gidley is justified In Including 
them among the diprotodoot marsupials, remarking that 
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the ttaftitton, both itnittviHf and numeric*Ity, b' df** 
different type, while the presence of a weH*developed aepfe* 
mamillary in the African genus suggests moaotreme r i t bq r 
than marsupial affinities It is also pointed out that there 
Is a considerable probability of diprotodonts having 
originated In Australia “ In the present state of our 
knowledge It seems wisest to leave the Multffuberculata 
as a distinct independent group with no very near affinities 
with the living monotrenies, marsupials, or eutherians " 
As regards the food of these mammals, the author points 
out that fruits were non-existent In Jurassic times, while If, 
as he considers probable, Tnt>lodon and Its relatives were 
carnivorous thev must have fed mainly on reptiles, which 
would require a tvpp of dentition different from that of 
mammal-eating species 

A note on a fungal disease of the blue pine, PiHus 
excelta, reported from the Simla forestry division, is con¬ 
tributed to the Indian Forester (October) by the assistant 
t:> the Imperial mvcotoglst at Pusa The chief object of 
the note is to establish the observation of Infection pro¬ 
ceeding from diseased to healthy roots, for which good 
evidence Is adduced The fungus is reported to be 
Trametrs pint , for which such marked fungal development 
in the root, and infection from root to root, has apparent!) 
not been previously recorded 

Musas Flatters, Milborne and McKrchnii, of Long- 
( sight, Manchester, are Issuing a quarterly publication of 
fifteen pages entitled the Mi erologist Part II , issued 
October i, contains two excellent articles, one on mount¬ 
ing microscopical objects in fluid media in cells, the other 
(by Mr H F Hurrell) on the polvzoa and the methods 
of collecting and mounting them It is well printed and 
Illustrated, and contains a beautiful plate of five repro¬ 
ductions of photomicrographs of starch, volvox, hydra, &c 

A USEFUL list of pterldophyta for the Transvaal province 
Is communicated by Mr J Burtt-Davy to the South 
African Journal of Science (October) on behalf of the late 
Mr V G Crawley and himself To make the list 
serviceable to teachers and students, brief diagnoses are 
supplied for the classes and genera, while analytical keys 
and localities are given for the species Among the true 
ferns, Cyathea Dreget and Afohria caff forum are two re¬ 
markable common species, Oleandra arttculata, Todea 
barhara , and Marattia fraxinea are said to be rare With 
respect to the number of species, Asplenium, PelUaa, and 
Gymnogramme are conspicuous genera 

Mr W N Lubimenko publishes in the botanical section 
(series 111 , parts 1 - 11 ) of TrmvoMx de la SoeUU dee 
: Naturahstes de St Pitersbouwg a long paper (in Russian) 
In which he presents the results of experiments directed 
towards ascertaining the relationship that exists between 
the amount of chlorophyll present in a leaf and the energy 
of photosynthesis. In the summary it is stated that the 
minimum Intensity of light required to start photos ynth esis 
depends on the amount of chlorophyll, being less as the 
amount of chlorophyll is greater, also that as the amount 
of chlorophyll increases the energy of photosynthesis 
1 increases up to a maximum, and then decreases It Is 
further suggested that certain experiments Indicate that 
photosynthesis proceeds in *two stages, first, CO, is 
decomposed and O Ii liberated, then certain photochemical 
, reactions lead to the transport and incorporation of organic 
material 

A cook upon dent tends 11s examples of a monstrous 
carnation in which the Inflorescences hate produced do 
; ti& dee m s, bat a ^superabundance of btteta’ "This 
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jfccuttority In oamatloni and certain species of Dlanthus I 
fOtemd many yea n ago (see 41 Vegetable Terato- 
\OQh n P 37 «. ky M T Mut«r«) An example Is lllus- 
ttttsd ht the BoUtmcal Magastne, Tab 1622, In which 
06* bud ha* developed Into a perfect double flower, and 
ttvetfal other* age exactly similar to those sent by our 
correspondent Artier than thl*, Linnaeus had met with 
a similar malformation, and given It the name of 
imbrkatus The distorted flower buds so nearly resemble 
oan wheat that they are known as 44 wheat ear 1 
carnations It Is not known what causes the suppression 
of the other parts of the flower and the Increase in the 
number of bracts, but Masters pointed out that the con¬ 
dition Is met with frequently in u species of Ma*sn, in 
Planlago major, and in Gentiana 4 mar ell a 

HmiBitTO agricultural chemists have concentrated atten¬ 
tion mainly on those constituents of the soil that are 
essential to the production of plant food, but recently 
attempts have been made to ascertain the effect of the 
non-essential or the rarer constituents The investigations 
at Woburn are well known Mr hailycr, of the United 
States Department of Agriculture Bureau of Soils, has 
published (Bulletin 73) a number of analyses showing that 
barium is present in most soils In the United States, 
especially in soils derived from rocks containing barite 
deposits or from the Rocky Mountains The quantity 
sometimes rose near to o*i per cent Felspar lx also 
a source of barium It appears probable that the soil 
moisture, which plays n part in the nutrition of plants, 
contains barium salts, and cases arc on record where 
barium has occurred in the plant ash Its presence there 
Would be Injurious to animals, and may perhaps be the 
cause of some of the unexpected results occasionally pro¬ 
duced bv vegetation 

M Aug Chrvalirr, in a letter on his explorations In 
Upper Dahomey, published in the last number of la 
Gdagrapkte (October 15), mentions a curious phenomenon 
which he observed with respect to the Oudm* Rivir In 
Its middle course, last May, he found during his stay of 
fifteen days that the stream ran continuously in a reverw-d 
direction, toward the head of the river The gradient of 
Us bed In this part is very small, and the upper reaches 
are completely dry during several months of the year, e» 
Is the case with most of the rivers of the central Afritm 
plateau The rainy season setj in earlier In the down¬ 
stream part of the country and Alls the empty channel, 
which then runs for a time both ways until equilibrium 
Is established, after which the normal direction of flow 
U maintained Similar abnormalities have been previousl) 
observed in some of the water-channels of the Kalahari 
desert In south-central Africa 

In Natum of October so (p joj) reference was made 
to an article In the Times on the Norwegian expedition to 
Spitsbergen, which contained e somewhat detailed account 
Of the discovery of a volcano of recent age in a branch of 
Wood Bey It appears, however, that there is still some 
" doubt about the age of the volcanic phenomena The 
latest number of La Gfographie (xxli , No 4, October 15) 
-Includes a note on the results of the expedition by M 
Charles Robot, based on an article In the Christiania 
AfUnpott, sent to him by Captain dsachsen, the leader of 
{ha expedition, 41 the only official communication which 
has f|t been published On this authority the following 
reference Is made la La Giographte to the discovery — 
** finally, round a branch of Wood Bay,. Mr Hoel [one 
' hat mads the vary unexpected discovery 

1 Sa s itae volcanic development (appartil) Contrary to 

vwfcfe 4 *e taps MMMftfioed fnM Spitsbergen corresponded* 
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published In- Christiania journals. It does not date the actual 
epoch, and for a long time hat not been the seat of 
manifestations At present, upon the shores of Bock Bay 
the Internal activity manifests Itself only by the presence 
of thermal springs, of which the temperature does not 
exceed 385°,” The scepticism respecting the earlier news¬ 
paper accounts of the volcano, alluded to In our previous 
note, was therefore not altogether unjustified The full 
particulars of the discovery will be examined with keen 
interest by geologists and geographers 

The Bureau of Science, Department of the Interior, 
Manilla, ha* issued the annual report on the mineral 
resources of the Philippine Island* for the year 1909 It 
is thoroughly characteristic of American methods that the 
United States Government should have straightway set 
about fostering the development of the mineral Industry 
of their first colony The success that has attended this 
attempt is clearly enough Indicated in the present report 
The main product up to the present has been gold, the 
output of Which for the year 1909 is valued at about 
49,6ooi , It show* an Increase of 14 per cent over that 
of 1908, in which year the output was about three times 
tint of the year previous Even more important from the 
point of view of general industrial development and civilisa¬ 
tion is the increase in the production of coal, the total 
quantity raised in 1909 was 30,336 tons, an increase of 
155 per cent over the previous Year, and more than 
seven times as great as the production In 1907 The 
1 ntire production now comes from two mines on the island 
of Bntan, one at the extreme east and the other at the 
(xtreme west of the island The seams now worked are 
from 3 feet 4 Inches to 5 feet 8 Inches In thickness Ihe 
coal appears to be of Tertiary age, it is classed as sub- 
bituminous, is low in ash, and has given satisfactor) 
results in raising steam From the scientific point of view 
the chief Interest of the report centre* In a verj brief sketch 
of the geology and geological history of the Philippine 
Islands 

Ins Meteorological Committee has issued a useful con¬ 
tribution to the study of the north-enst and south-east 
trade winds of the Atlantic Ocean (Publication No *03), 
mm prising (1) an Investigation by Commander Hepworlh 
with the view of tracing any effect of the variations of 
those winds upon the temperature of tin- water in the 
North Atlantic, (a) a riturni of the meteorological data 
available for St Helena, by Mr J S Dines, and (3) a 
calculation, by Mr F Gold, of the relation between the 
periodic variations of wind velocity and of atmospheric 
pressure, with the application of the general theorem to 
the cose of St Helena In Nature of December at, 1905, 
Dr Shaw directed attention to an apparent connection 
between the circulation of the atmosphere, as represented 
by the south-east trade wind, and the meteorological con¬ 
sequences In other parts of the world, and the present 
work may be considered as an attempt to identify that 
connection, to trace the links In the chain of cause and 
effect, and also to supply information available for meteor¬ 
ologists Interested Iq the subject In a very lucid preface 
summarising some of the results Dr Shaw points out 
that the marine discussion of the south-east trade wind 
shows hardly any seasonal variation (possibly due to the 
peculiarities of the Beaufort wind-scale), while the results 
for the Dorth-eaot trade show a marked variation very 
nearly complementary to that at St Helena, where the 
anemometer record exhibits a regular mean variation 
(Irrespective of direction) between about 14 miles per hour 
! In May and ai mites per hour In September Dr 9 haw* 
! points out that Mr. Gold's solution, on dynamical prin- 
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fplrs, of the origin of the diurnal variat ons of the trade 
wind over the South Atlantic give* results which are 
hopeful, but not final 

Thi well-known observatory on Mount Vesuvius was 
founded lu the days of the Kingdom of Two Sicilies, and 
was taken over by the Government at the time of the 
unification of Italy The work that it has done under 
the direction of Prof Palmier!, and latterly Matteucci, is 
well known , but in a plea put forward in the 4tti dei 
IJnctt , xix , Dr Carlo del Stefani states that the 
institution has been hampered by the want of a more sub¬ 
stantial subsidy from the State, and he further directs 
attention to the desirability of establishing a much more 
extensive institution for the study of Vesuvius in ull its 
aspects It m pointed out that since the observatory was 
founded cveiy bianrh of science has advanced enormously, 
that the studv of volcanoes plays an Important part in 
geology and geophysics, and thot Vesuvius, from its 
situation as well as from our intimate knowledge of its 
past history, offers exceptional facilities for systematic 
study In such an institution the departments of geology, 
mineralogy, chemistry, and physics should all be repre¬ 
sented on the staff 

The geometry of the triangle occupies n soiruwhal 
unique position in mathematics, leading as it does to a 
large number of results which ippear to be capable of 
blng added to almost without limit, whuh do not require 
the employment of advanced methods for their study, and 
have the further Interesting peculiarity—perh ips not 
altogether a disadvantage—that they ran be «ludn d with¬ 
out afterthoughts as to probable utilitarian applications 
We have received two pipers on this subject One is bv 
Mr W (lullatly (Ixmdon brancis Hodgson, price 
2M tid ), dealing with Lemoine and Hrorard points, 
angular und trlpolnr coordinutis, pedal and mtlpedal 
triangles, th< medial triangle, Simson’s line, the ortho- 
pole, and orthogonal projection The miond, b\ Mr 
VV H Snlmon, is a note reprinted from the Quarterly 
Journal of Pure and Applied Mathematics , dealing with 
the Omega and Omega-prime lines and the y line These 
lines are defined bv the property that If O be anv point 
in the plane of a triangle, and the lines 0 \, OB, OC be 
rotated through a constant angle, they will, for certain 
angles of rotation, meet the sides taken in order in three 
points lying on a straight line, these lines being the lines 
in question 

Prof L Paiazzo has sent us i copy of hib “ Misurc 
Mngnetichc faite in Sardegna nol 1802,'* extracted from 
\ol xxiv of the Annali of the Italian Meteorological 
Service This volume belongs to the year 1902, but the 
chronological order has not been observed in the publica¬ 
tions of the Italian Meteorological Service—some of which 
are much In arrears —ho that an account Is only now 
published of the magnetic survey of Snrdlnla mnde by 
Prof Palazxo in 1892 Sixteen stations were occupied, the 
observations at which art, di scribed In minute detail, the 
results being embodied in a chart No really large local 
disturbances were detected, but some minor disturbances 
were noticed, especially towards the north-west of the 
Island Besides u full description of the observational 
methods and reductions, there lire descriptions, with plates, 
of apparatus for determining the temperature and induc¬ 
tion coefficients of collimator magnets, with which very 
consistent results seem to have been obtained 

In the May number of the International Bulletin of the 
L Academy of Sciences of Cracow Prof Smoluchowskl, of 
the University of Lemberg, gives an account of some 
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measurements he haa recent hr made of the heat qpndfictlvF* 
ties of fine powders, and the Influence of the j^ie,of the 
grains and the state of the gas between them on the con¬ 
ductivity His apparatus Is in principle identical with 
that used by Kundt and Warburg in thfir measurements 
of the heat conductivities of gases It consists of a 
| thermometer the bulb of which is surrounded by a tube 

I nearly concentric with It, the space between the bulb aod 

1 tube being filled with the powder and connected to a 
Gaede pump, so that it can be filled with a gas or 
evacuated Whatever the nature of the powder, the con¬ 
ductivity through the gas between the grain* is found to 

diminish rapidly as the pressure of the gas is reduced, 
and for granular, as distinguished from spongy, powders 
Its dependence on the pressure may be calculated by the 
aid of the kinetic theory of gases if the surface resist- 
ahee, which depends on thr mean free path of the mole¬ 
cules of the gas, is taken Into account at the low 
pressures 

Corns have reached us of the volumes of magmtu data 
recorded during 1005 and 1906 at the observatories of the 
U S Const and Geodetic Survey Thi re arc five of these 
observatoiies, vis at Cheltenham, Baldwin, Sitk 1, Hono¬ 
lulu, and Vieques (Porto Rico) The Cheltenham volume 
is dated iqoq, the others 1910 Thus the delay in publi¬ 
cation seem* hardly accounted for by the inclusion of two 
years' data in the same volume The procedure followpd 
and the mode of presenting the data arc closely alike at 
all the stations Full particulars ore given of all the 
hourh readings and of the daily maxima and minima, but 
only the ten quietest days of each month are employed 
for deducing the diurnal inequalities Hath volume ron- 
111ns a table of the principal magnetic disturbances, and 
some of the curves showing them are reproduced on a 
reduced scale bxrept at Cheltenham the times shown on 
the curves are G M 1 , thus facilitating intercomparibon, 
but the times of commencement, &c , given in the text 
are in local mean time Die stations are now all pro¬ 
vided with a complete outfit of Eschenhagen magneto¬ 
graphs, including vertical force Instruments 1 he troubles 
experienced—discontinuities in the trace, changes of scale 
value, drift of trace across the sheet, and general instability 
—are described in some detail, and though most prominent 
in the vertical force instruments, seem by no means con¬ 
fined to them Even the declination instrument gave 
serious trouble at Baldwin, leading to considerable loss of 
trace One cannot but experience a doubt whether n 
more stable and less sensitive type of Instrument would 
not have been preferable, especially at the less accessible 
stations In addition to other troubles, Sitka suffered 
from an outbreak of drv rot, which necessitated a 1 irge 
amount of internal structural alteration In the m igneto- 
graph room This led, howiver, prnctlcallv to no loss of 
trace, the magnetographs being accommodated during the 
alterations In a temporary building In addition to mag¬ 
netic data, there are particulars of the seismic movements 
recorded by seismographs, mostly of the Bosch-Omorl 
pattern 

A list of observing stations and particulars of the 
apparatus employed In connection with the Muhaet Sars 
North Atlantic Deep *?ea Expedition, 1910, has just been 
received An article by Dr Johan Hjort describing the 
work of the expedition is given In another part of the 
present issue c 

Messrs Henry Sothiran and Co, 140 Strand find 
43 Piccadilly, London, have issued a new ckuifle 4 cata¬ 
logue (No 709) of second-hand books on geology. 
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mineralogy, mining, and metallurgy, Including the library 
of thfe lata Prof Hilary Bauer man, with a supplement of 
'ieti of periodicals and publications of the Icirned nonetim 

Tut Cambridge University Press ha* undertaken the 
publication of # work entitled 41 Prlndplu Mathematics " 
by Dr A Whitehead, F R S , and the lion B 
Russell, F R S , the aim of the work Is to show the 
dependence of mathematics upon logic by deducing from 
purely logical premises the elementary profit ions of 
various branches of mathematics The first volume, on 
mathematical logic and prolegomena to cardinal unth 
metle, will be* published very shortly The second volunu, 
concerning the principles of arithmetic, is in the press 
fn the third volume the authors have dealt with m* inure¬ 
ment and the principles of geometr) 

We have received the first part of vol xvln of tin 
Journal of the Royal Institution of Cornwall 1 hr pro 
ceedings at the annual and spring meetings of 1909 m 
given at length TIip annual excursion of 1900 is 

described, and the address of the prcsidi nt, Dr Ruhud 
Pearce, at the spring meeting in 1909 Is printed m extenso 
Among papers read at the meotmgH during 1909 may 1 m 
mentioned —King Arthur's Hall on Bodmin Moor nnd 
some Irish circles, by Mr A L I«ewis, th* fauna of St 
Ives Buy for 1908, by Mr R Yalkmm, and the inv* ru 
brate fauna of Cornwall — Hymenoptern 1 ntomophagi mil 
tlvmenoptcra Acukata, bv Mr W \ RollaHton I he 

volume also contains meteorologh al tables for Cornu ill 
for 1909 


OUR ASlRONOMiCiL 60/LAM 

Fireball on Novkmrkr 2—A brilliant fireball was 
observed on Wednesday, November 2, 7 ah pm It 

passed from east to west over the hngllsh l h inn* 1, and 
fell from heights of 84 to aft mile* As sem from Corn¬ 
wall and from the north of krance, as will uh from ships 
la the Channel, the meteor was a splendid obm t mi Id 
ing a brilliant light, as though the moon had broki n our 
from clouds The stream of aerolilcb from wlmli tin 
phenomenon was dirreted has its radiant point in \nes 
and further observations arc desirable 

Rotation op tub Moon—\ corrc spend* nt has bn 11 
puuled by the perennial perplexity of non-mat hiinjiliiuiis 
as to how the moon can be nuld to rotate win n shi uhvav 
presents the same face to the tarth I lie unsw* r, of 
course, Is that as we prove the rotation of th* eHrth by 
^the fuit that any meridian, such as that of (menwnh, 
completes Its circuit with respect to any fixed star in 1 hi 
course of u sidereal dn>, ho also the similar 00 mu deration 
shows that the moon rotates on her axis in 27} divs 
during whfch time she also completes her cinuit about th« 
earth with respect to the stars 

The moon's equator in not quite circular, unite hi r 
figure may be consldircd as possessing a solidified tidal 
Inequality of shape I-nplacc examined the mechanical 
results of this condition of affairs, and showed thit the 
moon would oscillate slightly about a in**in posliion 
relatively to the earth This Is called the physical libri- 
tlon of the moon, and In consequence of Us existence \w 
* see slightly more thin half of the moon's surf ice 

It Is probable that th< moon once rotated more rapidly 
on her axis, and that her rotation was reduced by tidnl 
friction to its present magnitude The transition from a 
alow rotation to a libration would present a problem of 
consldei&ble mathematical difficult) We cun, however, 
see what would be the several stages through which the 
changes would pass, There would first be unequal speed 
in the several parts of the rotation, this Inequality would 
increase until at two moments in one rotation that rota- 
tfon would nearly cease, then there w&ukl occur an actual 
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jp ( and lhe direction of motion would reverso Itself 
for hulf a rotation, constituting a very large librarian, 
finally, the ampHtudr of llbration would dimmish to Its 
actual insignificant magnitude, 

Fhikwrhib for Halley h ( ojjkt Dr I bell publishes 
1 continuation of his ephe nierU (or Hulk \ *s comet In 
No 4450 of the lifromiHiMcfie Nachnchten I he 

I phemerm covers, in four^lay steps, tht period November 5 
lo December 31, and shows th it tht comet Is now travel¬ 
ling In a south-westerly dlnxticm through Conus, its 
magnitudi is about 155 

SKIRMIM 1 ’llOTOMKTKR MhVHl RLN Ot TIIK HrICHTSKSS OP 

II Aim's CoUM ~ Observing ut th* Illinois l nnersltv 

Obs/ rvutorv, Mr Joel Mi bbins measured tht brightness of 
llatliy’s toinet wilh his +% Irmuiu photometi r on fifteen 
occasions during May, and now publishes tin results in 
No j, \ol xxxi 1 , of tht \ttrophynral Journal Thu 
selenium cell was attached to the 12-imh n frai lor and 
through a diaphragm, light from a circle 7 minutes of 
arc. in diameter was admitted to it, Mr Siobbin* suggests 
th it ey e-sNtimuteri of the com* t s brightness n*yer included 
1 larger an a I lie rell is known to 1 m < sjsn nllv sensitive 
n* ar the red end of the spectrum md it is supposed that, 
unless the spre-trum of the comet w is v* rv ixiulur, the 
systematic error of these observations would be Uss than 
yisuil comparisons of c luminous surfme with 1 point 
source of light, such ns a stir * xtra fin il images of sturs 
wire used in the comparison, mil in the morning observa¬ 
tions tho brightness of ihi nUv wiik measured md taken 
into iccount m adopting hnal vilins for the comet's 
brightness I he r mge of thr Inter is shown bv the 

following y dues given In magnitud* s —Mi) 1 ao, 
Mii> 11, cvft June 1, ^ (> I In sreond v ilui oft, is 
v 1 tinted bv bad obsirving conditions, but Mr Stebbins 
srilts that the comet berime brighter ill in the first mngm- 
lutk although It never reached magnitude 00 

Ink \i parent Diamktfr of JtiiThR—\n lurlier dis¬ 
cussion of the obs« rvntKins of an occultition fi\ Jupiter, 
nndi at tht Zft-s£ Observatory on May 21 190#, l*-d to thi 

loncluMion that the apparent drum ter of the planet, us 
g* in rally adopted, she uld be diminished , iht oci uked stir 
w is lU), + 19 0 209s 

In No 4^50 of the lifroimmisr/if Narfimfifta lather 
( hey nller, dire t tor of the ZA-s& Obhervutory, suggests that 
tin observational results were not sufficiently certain to 
fijyi such an important conclusion b ised upon them 

Vttpmptlng to determine more trust wort In dirn, h» 
measured n photograph of the plum t tuki n on Sf n 19, and 
cli lermined the corrections to thi tabulir pine Then 

ippl>ing thev different* s In found 1 1 n |Kisiiion for Mnv 21 
Ifiis give the positlon-ungk of tin si ir as 149° md 
its distance from tht ccntri of Jupitir is 1H.7* a yului 
gn iter thnn the seml-dmmi li r of tin plant t II in difficult 
to reconcile this result with the data for the nuulUtion 
md Halher (hivalur urges that (hi observations m tde it 
other observatories should be ckwely examined and dis¬ 
cussed from this point of \uw \ number of discussions 
such as hr now publishi» would possibl) lUicidalr the 
matter 

ClRVKD PHOTOGRAPIIir Plates —In No IftI of thi 
Haryard (ofiege Observatory Circulars Prof h ( 
Pickering describes some interesting experiments m uk for 
isrertalmng the practical efficiency of lumcl pi iu s in 
celf stial photograph) 

With the 16-Inch Metcalf telescope employed, the- differ 
1 nee in focus between the edge and the centr* of the plat* 
is only 0*8 mm , but th» exp* riments §how thit the bend 
mg of the plates to the focal curve is advantageous, while 
there is little likelihood of counterbalancing disadyantages 

Several methods were tried, such as holding thi ordinary 
photographic plate against a properly curyed concave 
surface dj means of mucilage, &r, but it was found 
that the most successful method was to have tho space 
between the plate air-tight, and then to exhaust It bv 
means of a pump Reproductions of actual photographs 
illustrate the gain in definition over the whole plate 
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T HE "MICHAEL SARS " NORTH ATLANTIC 
DEEP-SEA EXPEDITION, 1910 

TN the month of August lost year, Sir John Murray 
x approached me with the liberal offer of defraying the 
ei yen f of a deep-eea expedition to the Atlantic Ocean, 
provided the Norwegian Government were willing to lend 
their research-vessel, Michael bars, for the purpose Sir 
John Murray wished to ascertain whether the appliances 
and instruments used by the Mi chart >arz for her work in 
the Norwegian Seas would yield new information in the 
Atlantic It was, besidet, considered desirable to examine 
parts of the Atlantic that had previously been only ver> 
allghtly explored The Norwegian Government at once 
signified its willingness to accept this proposal, and 1 
accordingly employed the past winter in making prepara¬ 
tions for the expedition, assisted by the captain of the 
vessel, Mr Thor 1 versen, Prof II H Gran, who agreed 
to lead the Investigation of phytoplankton, and Mr Heiland 
Hansen, who took charge of the hydrographical researches 
For my own part, 1 decided to cooperate with Mr £ 
Koefoed, and to devote myself especially to zooplankton and 
the study of the bottom-fauna 
The expedition left Bergen at the end of March, arrived 
at Plymouth—where It wa*. joined b\ 

Sir John Murray—and then followed 
the coasts of Europe and Africa down 
to Cape Bogndor, carrying out special 
investigations in the Bay of Biscay, thi 
Bay of Cadiz, and the waters between 
the Canary Islands and Africa—thirt\- 
four stations in all It next undertook 
« section into the Sargasso Sea, and 
after touching at the Azores, proceeded 
right across the Atlantic to St John’h, 

Newfoundland (forty stations) From 
there a section was taken to the south 
coast of Ireland (twenty-two stations), 
and, Anally, we concluded our investiga¬ 
tions by examining the waters between 
Scotland and Kockall and between 
Scotland and the Faroes—that is to 
say, north and south of the Wyvllle 
Thomson ndge—so as to study the in- 
Auencr exerted by the Atlantic Ocean 
upon the Norwegian Sea The route 
or the expedition will be seen on the 
accompanying sketch (Fig i) 

During this cruise we endeavoured, 

«o far as time permitted, to undeitnke 
hydrographical and plankton investiga¬ 
tions simultaneously, and we further 
carried out a considerable number of 
hauls with the trawl 
The large number of observations 
and specimens thus secured can, natur¬ 
ally, not be fittingly described before 
being systematically studied, and It Is 
accordingly only possible as yet to furnish information 
regarding their nature and extent 

Hydrographical Investigations 

Hydrographical investigations have been carried out at 
about no stations The temperature readings were taken 
with Richter*! reversing thermometer and Nansen’s thermo¬ 
meter, while the water-samples were collected by means of 
Bkman'i water-bottle and the Pettenon-Nansen Isolated 
water-bottle At most of the stations the temperatures 
have been recorded by two thermometers simultaneously at 
each depth, 00 fewer than 519 simultaneous readings being 
taken with Hie same two thermometers The corrected 
temperatures gave an average difference of oox° Centi¬ 
grade 

* The difference between the two tnermometers was — 

ooo° 

001 0 
oos° 

003° or over. 

A fair number of simultaneous observations have been 
'made with the reversing thermometer and Nansen’s thermo- 
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in the Isolated water-bottle, with die v M w ef 
observing the adiabatic effect by means of the difference In 
preasure Besides the temperature readings, we have taken 
water-samples from all depths to det er mi ne the salinity and 
specific gravity, and we have endeavoured to get an 
exactitude in the determinations of sallnlt* of o om os per 
mille, and in the density m tltm an axaaftude of i-e frt 
the fifth place of decimals On these lines pie Investigatlces 
have been carried out along the whole route of the oacpt df * 
tion We have, further, procured about 100 large water- 
samples from different stations and depths, tor the purpose 
of determining the quantitative occurrence of nitrogenous 
substances, particularly ammonia* 

The determinations from the deepest layers (down to 4950 
metres) have given very uniform results, with a tempera¬ 
ture of a 48 C It has been found that there is a very fainb 
increase of temperature near the bottom at great depths, 
due, possibly, to the conduction of heat from tne interior of 
the earth or a radium effect In the upper layers conditions 
have varied considerably at times, especially in the neigh¬ 
bourhood of the Gulf Stream area and In tile western 
portion of the North Atlantic Here our Investigations 
furnish apparently a number of new and interesting 
result*, which, however, it is Impossible to do more than 



S 168 cases 
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allude to before the water-samples have been thoroughly 
examined 

Surface temperatures havw been recorded every hour 
during nearly the whole cruise, while every two hours a 
water-sample has been taken from the surface with par¬ 
ticulars of the different meteorological conditions (wind, 
barometer, temperature of the air, humidity, and cloudi¬ 
ness) Altogether we have about 3500 water-samples and 
about 3000 temperature readings 

Several series of direct-current measurements have been 
made with Ekman’s propeller current measurer In the 
Straits of Gibraltar the current was so strong that we 
encountered no small difficulty in regard to anchoring. 
However, we succeeded in the course of a day uu 
obtaining altogether seventy good measurements from 
eight different depth* between the surface and toe 
bottom There were considerable tidal fluctuations both 
in the west-going surface current and In the deep east- 
going current, simultaneously with the fluctuations In the 
strength of th# current the bounds^ between the two 
streams shifted upwards and downwards, as olearfy 
appears from rlpeated aeries of te m per a tures and watee- 
samples, The boundary lay at a depth betw e en go and 
100 fathoms below the surface Vtfemea of totu'tomqto or 
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4 B(W on wveril occasions recorded in both the surface 
currant and the undercurrent, In the majority of cases, 
however, the velocity varied between 1 and 2ft knots 
Oo the slope south of the Azores the Miehael Sart was 
anchored In 50# fathoms Here about ninety current- 
measurements wire made at different depths In the deep 
•ta between the*Azores and the Canary Islands a senes 



Fig, *. 

was taken right down to 2000 metres, from the vessel 
while under slow, steady drift, with one of the large tow- 
reti out as a drift-anchor These measurements also show 
considerable fluctuations, which are apparently connected 
with tides Similar Investigations with modern methods 
have never been undertaken before either in deep water or 
In the Straits of Gibraltar 

A number of measurements of light were also made m 
the ocean south and west of the Azores Mr Holland 
Hanson has constructed a new photometer which worked 
well, he determined the quantity of light by the old of 
panchromatic plates with and without gelatine colour Alters 
The investigations showed a great Influence of light rays 
at 100 metres, red being tip weaker, and blue and ultra¬ 
violet rays the strongest, at 500 metres blue end ultra¬ 
violet rays were still found, and even at 1000 metres the 
Influence of the ultra-violet rays was clearly evident No 
trace of light could be noticed on the plates at 1700 metres, 
after an exposure of two hours at noon with a clear sky 

PhttOflankton 

Vortical hauls have been undertaken at various depths, at 
fuUy forty stations, with a fine-meshed Nansen closing-net, 
our object being to collect material for studying the vertical 
and horizontal distribution of ptridlms and diatoms in the 
Atlantic Ocean We specially aimed at obtaining material 
far comparing the plankton o( the coast-banks with 
plankton from purely oceanic waters, as also for comparing 
subtropical ana boreal conditions of existence The coast- 
bankt off Ireland, Chdlt Bay, the west coast of Africa, and 
tile Newfoundland "banks have a characteristic flora which 
k sharply marked off from tbs Oceanic flora, rich In 
s gptl sa tot poor in individuals, which Id met with in the 
Oftfttaal parts c£ the Atlantic Ocean, especially the Sargasso 
M aemfcof the Asoree. 

ow lag to Lohmann's Interesting researches In 
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the Mediterranean, we arranged to devote a considerable 
part of our work to the study of those organisms, especially 
CoccoUthophorldm and the naked flagellates, which pass 
through even the finest silk net These organisms have 
been partly collected by filtering sea-water through sand 
fitters and partly by employing a large contrifuge driven 
by a small steam winch Altogether we have employed the 
centrifuge In the case of about sixty 
of these w nter-s'impta ind, by 
means of a suitable conli ivence„ 
Prof Gran was able to examine 
these samples on board in their 
living state, both in regird to 
quality and quantity 
Examination showed a large 
number of new forms, parti* belong¬ 
ing to quite new types, whuh will 
be described by Prof Gran in the 
central oceanic parts of the Atlantic 
Ocean these small organisms were 
found to oicur in numerous forms 
and in such large quantities that 
they exceed In volume the plants 
obtained through the medium of thi* 
i»ilk nets In the neighbourhood of 
the European roast-banka the 
number of aperies was fai smaller, 
but the quantity of individuals was 
particularly large Thus we secured 
In a binglt* sample more than 
200,000 Individuals per litre of one 
species alone On the coast-banks 
off Newfoundland and off Ireland 
the perldin<e far exceeded in volume 
the CoccoUthophorid® 

Altogether the samplen from the 
more northerly waters show a 
greater quantity of plants than the 
subtropical portion of the ocean 
l he material will likewise furnish 
information with regard to the dis¬ 
tribution of phytoplankton in rela- 
• tion to depth In the more 

Fig. 3 northeily waters its range is> limited 

to u thinner, less deep-reaching 
layor than in the more southern portion of the area of 
investigations 

Zooplankton 

For the study of smaller plankton animals, of the size of 
copepoda, for instance we employ a vertical closing-net, one 
motre In diameter, with rather coarsci silk With this we 
took samples at various depths and at many stations 
However, I percehed from the \cry first that an appli¬ 



ance of this sort wottid not be able to afford us muck 
Information regarding the occurrence of. the larger pelagic 
animals. such, tor Instance, as cephalopods, decapod 
crustaceans, and deep sax fishes. Both the ChoUeagvr and 
Vsfdsefs expedi tions employed, as will be remembered, a 
big saw-net, with which they made many vertical hauls, 
from great depths to the surface of the sea By this means 
they caught a* certain amount, though by no means a 
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particular^ large quantity, of fi»h in proportion to the 
number of haul*, and they naturally obtained but hltle 
information regarding such questions os the depth at which 
tin. animals live, and their vertical wanderings by night 
and day JTiese questions seemed to me to be of special 
inti rest at the present juncture, and accordingly an rwcntinl 
part of the work of our expedition was dinrted towards 
their solution We first constructed some large nets of 
1 JS metres diameter, pnrtly of coamr silk and partly of 
prawn-net urrnnged to close on the principle of Nansen's 
closing net (see bigs 2 and 1) With these wc made 
scum) successful hauls at various depths, and obtained 
*uNit lent catches of the commonest forms to enable us to 
determine more approximately the nrtunl depth at which 
thry occur Nwerthcless, we soon discovered thal even 
th*se large nefs yielded merel) an incomplete collection of 
the fauna, since many species occur far too sparsely to be 
caught with vertical hauls It whs therefore found neces¬ 
sary to employ large horizontal-fishing appliances and to 
ouike hauls of considerable length 

Such hauls would, however, take an unduly long time, if 
tin v were to be carried out singly at the same station, for 
hours in succession, at different depths It was, therefore, 


largest net, in particular, worked splendidly We havt 
thus discovered quite a number of apples of pelagic deep- 
sea fish not previously described 
As there were so many stations, and we fished In widely 
differing waters and at all hours of the (fey and night, a 
comparison of these catches with each ft her will afford 
much Information concerning the geographical distribution 
of the different species, as well as regarding the depth at 
which they occur by day and by night, and so on The 
catches show that the hauls have much In common, and 
we may accordingly assume that they are in the main 
representative of the depth m which the appliances have 
been towed, and it is further extremely satisfactory to 
note that the experiences gained from these hauls and from 
the vertical closing-net are In dose accordance 
It is loo soon \ct, and, moreover, would take too long, 
to describe In full the results of our experiences I will 
confine myself, therefore, to mentioning that everywhere 
m the Atlantic Ocean, from the Wyville Thomson Ridge 
to the Sargasso Sea, there appears to be, at depths below 
400 metres, a consistently uniform fauna of small, chiefly 
black pelagic fish, large red crustaceans, numerous 
medusa, Arc , a fauna which In any case so far as the 
fishes are concerned, is probably also shared by other 
oceans, and which presents the same variety of form that 
the Valdtvta expedition, for Instance, has found in the 
Indian Ocean, and the Challenger In the Pacific In the 
upper layers, at depths less than 400 metres, we have 
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particularly deslrabU to drag a number of appliances et 
several depths simultaneously The appliances had in this 
tase to be fastened to one or two wire ropes, as one 
cannot tow many wires at the same time Tlic technical 
difficulty now presented Itself that long lengths of wire get 
twisted, when towed, and consequently destroy the appli¬ 
ances or displace their position in the water solved 
this by an arrangement, shown in the accompanying figure 
{big 4), by which a shackle to which the appliance Is 
fastened moves freely round the wire By this means It 
became possible to have no fewer then ten appliances out 
simultaneously from two wires, as shown in the figure 
(Fig 5) Here we see a series, consisting partly of nets, 
partly of Dr C G Joti Petersen's young-fish trawls, In 
use at the following lengths of wire. o, 100, 300, 300, 600, 
1000, 1500, 3000, 3500, 3000 metres. The total number of 
these towing stations exceeded thirty. 

The material obtained In this way was very large Indeed 
From the some station hundreds of pelagic deep-sea fishes 
and litres of large decapods, medusa, tc , were secured. 
All the same, the hauls showed that the material was not 
by any means too large, since right up to the very last 
Haul we continued to capture a few species of pelagic fishes' 
that had not occurred in any of the previous hauls The 
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discovered numerous younger stages of fish that are not 
as yet determined, mostly of transparent, colourless form, 
such at Leptocephali, to take merely one example 

TtAWUNOfl 

During previous expeditions in the Atlantic Ocean a 
great number of hauls have been undertaken either with 
the dredgv or with small trawls There was, therefore, no 
pressing necessity for the Mtchael Sars to Investigate the 
bottom-fauna of the Atlantic, more particularly as hauls of 
this nature require a considerable expenditure of time, and 
could therefore with difficulty be combined with our exact¬ 
ing programme of hydrographical and plankton investiga¬ 
tions. It was of Interest, on the other hand, to try 
whether a large-sized qiodet of the ordinary otter-trawl 
(with 50 feet of head-rope) would yield new results. 
During my previous researches I had succeeded to my 
satisfaction, and had secured very good catches* by making 
use of a trawl of this kind at depths down to 1000 fathoms 
It was, In my opinion, especially desirable to employ this 
appliance along the Continental slope from the Wyville 1 
Thomson ridge southwards to the tropical coast of Africa, 
so as to ascertain the composition of the fatrtia on tide 
long stretch at depths varying from 500 to Jdoo fsthoms. 
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I considered It of the utmost Interest to attempt 
some hauls far out from the coast-banks on an oceanic 
plain with depths descending to 3000 fathoms Alto¬ 
gether we have carried out twenty-two hauls at various 
depths with this large trawl 

It will be seen that our trawl had a greater capacity 
than any of the appliances previously employed, and that it 
Can therefore, without doubt, be recommended for investi¬ 
gations of the deep-water fish-fauna 1 his is especially the 
case where it is requisite to have many Individuals for 
examination For Invertebrate organisms, on the other 
hand, smaller and more handy appliances may b < 
preferable 

Essentially now type* of fishes the trawl cannot be said 
to have taken But the mutcrial we possess furnishes a 
good picture, especiallv of the uniform Pudi-fauna to lx 
met with along the slopes of the const-banks of Europe 
and Afnru from the W>vlllc Thomson ridge down to 
Capa Bog a dor, and it also shows cleurlv the sharp tran¬ 
sition from the southern to tlu northern side of th« Wyvllle 
Thomson ridge, which th< Triton, the Knight Errant and 
my own Investigations, amongst others, had previously 
demonstrated 

The hauls at great depths fa bout ipjoo metres) were no 
doubt few, perhaps too few, but thev u torded with cat li 
other and with the hauls made by previous expeditions 
more especially those of the Challenger, I ravatlfeur, and 
7 ataman, in indicating that the actual cnsUrn deep-otein 
plain of the Atlantic in especially poor in all kinds of higher 
oignnlsms and particularly m iish H might, by souk 
naturalists, be regarded us a dissert region A fuller 
discussion of our obsi rvntions must, however, be reserved 
for a more compn hensive publication 

Johan Njori 


THE ASSO( IATION Ob ThUHbRS I\ 
TECHNIC\I INST III* I lOW 

i T‘HF annual me* Ling of the Association of 'll tehirs in 
A Technical Institutions was held at thi Norllnm 
l Polytechnic, I^ondon, on Saturday, Noumlxr 5 I11 

[ moving the adoption of the annual report of the council, 
[ Mr J Wilson (Baltersia Polytechnic), tlie retiring pre>i- 
f dent, stated that any further extensive progress in thi 
f general techmcnl and sen ntific education of this eminirv 
[ depends upon" the adoption of certain educational reforms 
for most of which public opinion is now ripe 1 hese 
L reforms may bo brn fly summarised as follows — 
(1) el'^mentary education to lie more practical or construe - 
tlve 2) compulsory attend ince at day or evening (pnfrr 
ably day) continu mon schools, with a limitation of thi 
hours of labour of adolescents, (3) thi institution of 
f 4t technical-secondary ** si bools, (4) the linking of tin 
elementary school through the continuation and secondurv 
school to the uchnbal school, (5) the increased provision 
of scholarships, with ndiquatu maintenance grunts ihit 
the qualified duv and evening technical student miv rtmvi 
the highest possible lechnicul and scientific training 
These suggested reforms n retail quite practical, and their 
adoption would cnUul but relatively little strain upon ih* 
financial resources of this country, while the commercial 
and educational results would be of Incilcubibb benefit 
Attention was directed to the promisi In Id out in tin 
Prefatory Memorandum to the recent Board of Kduiation 
regulations for technical sihools, that the Board would 
take action, fn the near future, with respect fo certain 
of the more pressing of the educational reforms just 
referred to A significant statement in the uumnrandum, 
relating to the payment of grants for technical instruction 
to Institutions of university rank, together with tlu recent 
formation of a 41 University Branch " at the Bonrd of 
Education, emphasises the modern tendency towards bring¬ 
ing the English universities wkhuf the purview and In¬ 
fluence of the national educational authorities The hope 
Was expressed that this would result in the opening wider 
of the doors of the# university to the community, and a 
closer connection of the universities with all phaws of 

edOcagQQal effort in this country- 

The recent regulations of the Board 6f Education respect- 
^irtgj£ha .registering of the attendance of day and evening 
stQpqnh} ^ecbnical Institutions were cciHdspd adversely, 
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inasmuch as by considerably Increasing the time and atten¬ 
tion to be devoted by the teacher to the merely mechanical 
work of registration, they Inevitably detrat t from the 
efficiency of the teaching as a whole 

In discussing the first volume of the minute* of evidence 
submitted to the Royal Commission on Unlvcndiv Fducn- 
tion in London, Mr Wilson stated that in this ividencc 
there appears vague and unjust criticism of ih* higher 
work of the London poljtechnirs generall) bused upon 
want of knowledge of the work these institution* irt now 
doing 

1 he president of the association for 1910-11 1* Mr 
Barker North, of the chemistn and d>eing dipirtnnni, 
Bradford Technical College 


MFlEOROLOlrlCAI REI illOWHll^ 

pROF II HILDEBRAND III! DbBRANDSSON is 
1 Lontmumg his Important serbs of paper* on the 
centres of action of the utmosphen , md tlu, fourth com¬ 
munication, reccntlv received, is inlitled 4 Sur tu Com¬ 
pensation entre les t}pes des Snisuns simult'inl* en 
diflikentes regions de la ltrrc M (Kungl M 'enska 
\ t tensUapxakadi mtt tts Handhugar, Band 45, No 11) In 
Ins third paper lie suggested that flu principal nusi of 
thi different type* of seusons depended v» rv probabU on 
rht condition of the ice in the judur seas, and the evidencf 
h< brought forward waa such is to show lint this view 
hid very much in its favour In the present coinmunit t- 
11011 In makes a closer sludv of these 1 onijiensations 
bilwren the h pes of simultaneous seasons in both wintir 
uul summer seasons, and extends his n starches 10 North 
\imrun He further directs attention to some analogous 
n suits which he finds exist in the southern hemisplu re 
I bus lu finds both in winter and in suiunii r ih it thin 
amirs an opposition between the north mid south of both 
I urope and of North America, und nlso probabU b*twem 
the Kiib-polur regions and sub tropic il rfgmns of the 
south'rn hemisphere Ihere is also, 111 general, an opposi- 
lion between the north of Europe and Silurin 

Sjm ual attention Is directed to some region* whin this 
opposite nature of Masons Is in some jears Its* pro¬ 
nounced, and Prof Hilcb'brandsson points out that tin se 
districts ure mtermedinlc between the main centres of 
ivpunl fiction, and xro thirefore dependent on the intensity 
of the litlir Ihis communication 1* accompanied bv 
ivcral plates of curves, and these should lie < lonely studied 
in connection with tht U xt There m In Lb doubt that 
tlirsc researches will m time open up 1 in Id for the future 
forecasting of m isons, but It is importune to br ar in mind 
tli it so intimate uri thi mMiornlngu al association* 
between very widelv si pa rated regions on tin <*arth, it 
hi hoves thi mvistigitor to take a verv broad view of Hu 
subjirt, nnd not confine himself to one nmill portion of 
tlu inrth’s surface 

Mr E l Ufu , i>le 1 of tin Austrnli in (. ommonwt nlth 
Mi trorological Bureau, has recrntlv (Bulb tin No 5 
Minh) published the results of his investigations in rein 
tion to the possibility of Tons usting the approximate rain- 
f dl for northern Victoria At the outset hf stati * that 
it has long been his conviction that ordinurv slatistnal 
nu thodfl must prove inadequnti, and that tin v do not 
i liable the essential differences lx tween the weatiu r of 
suuetisive years to be grasped In his study of the storm 
svstems as they have affected Victoria he has mndt h 
classification of them, and on this he bases In* method 
tif forecasting The storms which nffect Mctori 1 and 
bring the rain belong to two main sjslnns, om called 
* \ntnrctlcs,” which originate in the southern sets, and 
lln other called 41 Monsoonals,” which an of tropical 
origin The first-named he divides into two ihsses — 
(n) Antarctica, when their centres are too far south to be 
identified, nnd (fc) Antarctic c>clones when tluir centres 
cin be located inland or over Bass Strait I lie monsoon cl 
low depressions he divides Into three groups —(a) mon- 
Roonal troughs, (&) mon soon nl dips, and (0 monsoonnl 
eye tones 

By the use of Isobnrlc charts the number of occurren<fen 
of each type of disturbance wns taken out for each month 
for the years 1888 to 1909 As the northern districts tfC 
Victoria receive Didst rain chiefly from monsoonal de- 
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pretMom or the front! of wtftMlevduped Antarctic*, a 
typical rainfall curve of the northern area* was con- 

atructed Thus for each half-year the low- and high- 

pressure systems pasting Victoria were eounted, and along¬ 
side the number* thus obtained were placed the figures 
for the rainfall over the northern areas and the mean 

air pressure and temperature for Melbourne The com¬ 
parison brought out the result that an excess In the 

number of summer monsoonal disturbances was followed 
by an excess In the winter rainfall in seventeen eases out 
of twenty-two 

Mr Quayle then evolves a rough rule for predicting the 
approximate winter rainfall over northern Victoria, giving 
the weights of two, one and one to the number of mon¬ 
soonal disturbances, mean pressure, and mean tempera¬ 
ture, respectively, for the preceding summer Noting the 
coincidences of sign only in the values he evolves for the 
calculated winter rain, he finds that they are in agree¬ 
ment with those for the actual departures from normal 
Of the winter rains nineteen times out of twenty-two, and 
in aerious agreement In two cases only It Is unfortunate 
that, owing to lack of daily isobaric charts, the period 
could not nave been extended over more year*, neverthe¬ 
less, the system may be used tentatively, and the results 
will be watched with Interest 


THE LATITUDE OF ATHENS 1 

TN the volume referred to below KI Eglnltls describes 
A the varied activities that exercise the staff of the 
National Observatory of Athens and of the smaller institu¬ 
tions that his seal has called into existence and made to 
yield results useful to science, both as regards seismology 
and meteorology It seems not a little strange to find 
well-remembered names like Thebes, Sparta, Naxos, 
Samos, and many others famous in the past, figuring in 
this list, and playing a new rdle by contributing climatic 
observations made on approved lines with modern instru¬ 
ments Of the last mentioned of these stations, that on 
the island of Samos, the author remarks, M malheureuse- 
ment, die a 6t6 complfetemeirt d6trulte, ie Jour du bom- 
bardement de cette lie, en 1908, par la flotte turque,*' 
recalling a struggle which seems more In keeping with 
Its ancient history than its effort to accumulate meteor- 
oImk&I observations 

But the real serious piece of work here described Is 
the attempt to determine the latitude of Athens, a problem 
that interested Ptolemy, who recorded the value 37° 15', 
placing the city some 45 kilometres south of its true 
■site, even when allowance for all known sources of error 
Is made, a larger error than Is usual in similar deter¬ 
minations in that age But error seems to cling to this 
unfortunate coordinate, for M Eginitls in form t» us that 
the latitude for the Pantheon given in the u Connaiwanoe 
ties Temp* " is about 6' too small In striving for the 
nicest accuracy, the director has found the problem to be 
one of extreme difficulty He has employed two methods 
and two instruments, and the results do not coincide 
He has employed the Horrebow-Talcott procet»b, carried 
out by means of an instrument originally Intended for a 
meridian circle, but by removing the microscopes and 
adding a level, adapted to that particular form of observa¬ 
tion Later, through the generosity of M Syngros, he 
was supplied with a modern and excellent meridian circle 
by Gautier, the construction of which was supervised by 
M Leewy This Instrument was used for determining 
the smith distances of both circumpolar stars and stars 
of known declination, the sero being derived from nadir 
observations only 

The interest In the discussion consists in the different 
values obtained after reversing the instrument The 
difference Is constant and rather larger than bus been 
noted elsewhere Like the R-4) term in similar Inquiries, 
It refuses to yield a satisfactory explanation, however 
Ingeniously solicited There Is no attempt to determine 
the actual variation of latitude, though the observation* 
extend over a considerable period, nor, as are think, is 

1 Anu'M dt FOb—rw u o lr e National it'AlMna*, pabtttf psr tWila 
Kaiaiut, P ir ottt ar do I’Oboonmofa*. Tows ▼ Fp. li+99* (Atkin* 
191a) * 
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suAdaat art—flan amid toJtho possiblo effect Uf*o “jutab 
mde equation " TTmi IInquiry Wds purely taCNUMBt 
character, and ie directed mabthr to the lagltataywf 
em ploying en arithmetic mean of the values etkW *td 
the two positions of the Instrument If this etjflktioe 
U warranted and offers the only po ssi b l e mpaos df ooirrestfy 
d et e rm ining the latitude, If Eglnltls is mtdfed in tabl¬ 
ing upon the necessity of r eversion aftdwff prov idin g hr 
the operation In the construction of the Instrument. But 
as the d irector promise* further experiments and a more 
rigorous attempt to eliminate ail possible sourtea of etrer, 
It wlQ be desirable to pause before offering any criticism 
or accepting the result rfs final 


EDUCATION IN TECHNICAL OPTICS . 

r FHE reawakening of the British optical Industry width 
* began with the first years of this century brought 
with it a demand for the provision of special technical 
education in optics The Northampton Polytechnic 
Institute, from Its situation in Clerkenwell, where much of 
the London optical Industry is centred, was particularly 
suited as a centre for such work, and optical classes were 
begun there as a branch of work In general physics. The 
optical trade, however, regarded them classes as being of 
little value, and in 1909 a new syllabus was adopted xml a 
■pedal department of technical optics was Instituted. 
Since that time this department, under Mr S D 
Chalmers, has developed very considerably and done much 
useful work for both day and evening students, but the 
scope and value of this work has been continually hampered 
ano further development has been completely blocked by 
want of proper space and equipment This unsatisfactory 
state of affairs has been fully realised, and the governors 
of the Northampton Institute have acquired the necessary 
land on a site opposite the institute, and have had plans 
prepared for a complete “ Opto-technlcal Institute*', for 
the erection and equipment of the building they ore, how¬ 
ever, dependent on a grant from the London County 
Council 

The County Council or Its predecessors In authority 
the School Board, has been repeatedly approached in thlh 
matter A deputation from the Optical Society In 190s 
led to a grant which resulted InT the establishment of the 
optics department at the institute, for a time this was 
supplemented by a grant from the Company of Spactode 
Makers, but this has subsequently been replaced by a trade 
fund, collected principally by the efforts of Mr J Altohlaon 
and administered by tne Optical Society In 190$ the 
Optical Convention sent a deputation to the London Educa¬ 
tion Committee, thiw deputation was headed by Dr R T 
Glasebrook, and included a large number of lnfluentlar 
men connected with the science or Industry of optics, but, 
although favourably received, no practical steps resulted 
for five years 

Now, however, there appears to be a definite prospect 
that this want of our optical Industry may soon be met In 
an adequate manner This Is Indicated bv a circular letter 
Issued a few weeks ago by jhe L C C Education Officer 
to members of the optical trade In London In thla letter 
the members of the trade are asked to state their views 
as to the need for an Opto technical Institute In London, 
and to Indicate to what extent they or their employes 
would take advantage of any facilities provided, and what 
benefits they would expect to derive from such teaching 
The letter concluded by Inquiring whether, In the opinion 
of the trade, an expenditure of about 30000! *or a build¬ 
ing for such a purpose would be justified, and the general 
scheme of the new institute as proposed bj the Northamp¬ 
ton Institute k Indicated. This comprises a series of large 
teaching laboratories and lecture-rooms for Instruction In 
all branches of optics, lens-working and general Instru men t 
design and con struct tori being provided for, as vteU as the 
theoretical and exarrimental branches of the subject* The 
new Institute would accommodate 300 to 400 day and even¬ 
ing students, complete day courses # as well as ovepfag 
classes being contemplated 

Fortunately there Is every reason to belleva that the 
optical trade will respond to this circular letter In ■ mgttfMr 
which will fully Justify ths London County Council (0, 
piocoeding at once with a schoipe which it really of 
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dkkmll taportanoe An opening meeting of opticians and 
Tntbtyted In optic* wm called by Mr. J ALtchlaon 
M Andtr^en'e Hotel in Fleet Street on October 17, and 
aaj attendance <?f 300 enthusiastically and unanimously 
affirmed their ifproval of the London County Council 
scheme,* This s|i probably the largest, and certainly the 
meat unanimous, optical masting ever held in London, all 
the speakers emphasised the need for do** cooperation 
between science and Industry In the optical more than in 
most other Industries, and the consequent need of the best 
educational facilities for masters and workmen It U 
clearly recognised—not In this country alone—that the 
British optical industry ha* made and U making a very 
great effort to regain lost ground, such name* as Grubb 
and Hllger show that there is even now British leadership 
|0 some fields of optics With the help of Huih scheme* 
as that 0/ the London County Council these field* might 
well be extended 


THE CRYSTALLOGRAPHY OF 
HEMOGLOBINS 1 

P RYSTALS of oxyhaemoglobin differing greatly in 
^ character ore figured In every text-book of physi¬ 
ology, but In the absence of *peclaily skilled study by a 
crystallography It has always seemed possible hitherto 
that the difference* observed might be dependent on poly¬ 
morphism, differences in water of crystallisation, effects 
of environment, or on chemical change, and that hawno- 
globtn, from whatever source obtained, was essentially one 
and the same substance Hhfner's observation that all 
4uemogkri>ln solutions giving the same extinction coefficients 
in the spectrophotometer showed the same capacity for 
oxygen appeared to support such a now, although it 
could also be Interpretea *s showing merely, what was 
already probable on other grounds, that the ha matin por¬ 
tion of the molecule was identical In all cases 

Profs Reichert and Brown, regarding crystalline 
character, when Interpreted with rare and knowledge, as 
a trustworthy criterion of Identity or non-identity, hav* 
prepared crystals of oxyhsmoglobin and it* near albes 
from some two hundred species of animals, and subjected 
them to minute crystallographic analysis Their observa¬ 
tion show beyond doubt that luemogiobln exist* m almost 
innumerable varieties, each of which Is more or loss chai ac- 
teristk of the species from which It was obtained In 
view of the ease with which oxyhemoglobin undergoes 
chemical change, tha demonstrated impossibility of purify¬ 
ing ft by re* rystalllsatlon without the occurrence of such 
mange, the effects of admixture with other substances on 
crystal form, and the difficulties of crystallographic Inter¬ 
pretation, It is inevitable that some reserve should he fell 
In accepting all their conclusions in detail, but the main 
facts presented can hardlv be Interpreted otheiwise than 
In the way suggested by the authors. 

It Is, however, much to be regretted that they have not 
described the spectroscopic*characters of the rryitals 
studied In each case, since the omission of this informa¬ 
tion leaves It open to doubt whether the material examined 
was always wnnt it wa* taken for In the absence of 
spectmcoplr evidence, their statement that the blood of 
the horse, python, and many primates, including man, con¬ 
tains In the same individual two different kind* of oxv- 
hamogtobln, while that of the baboon and * some other 
animals contains as many as three, carries no conviction 
Soeptidsm on this point appears, Indeed, to be very much 
Ifl plaoe In view of the extraordinary statement In the 
list chapter that 11 metoxyhmmoglobin,” the substance 
ordinarily known as mcthwmaglohin, the neutral or acid 
solutions of which show a four-handed spectrum, becomes 
OOivertsd to oayhmmoglobin by treatment with ammonia 
‘ U is almost impossible to resist the conclusion that the 
authors are unfamiliar with the spectnim of alkalinc- 
ttiathmwgtobln, arid tha suspicion that the crystals 

bow Um Pn**in* and 
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described as a second kind of oxyhemoglobin may have 
consisted of the former substance 

Another interesting statement concerning which ample* 

i iutlflcadon would have been very welcome Is that tha 
►lood of the shad during the breeding-season, mhd that of 
the bear during hibernation, Is especially rich In *' metoxy- 
hasmogtobin " 

The first two chapters deal very completely with the 
general properties, ana distribution In the animal kingdom, 
of hnmoglobin, hiemocyanin, and the colourless respira¬ 
tory substances termed achroglobullns, they contain alto 
some very useful comparisons of the chemical and morpho¬ 
logical character* of the blood of different animals, and 
full reference* to the literature The third chapter Is- 
devoted to a special consideration of the phynK.il and 
(hemltal properties of ftannoglobin, and it u> no fault of 
the author* that Harcroft's important work on this sub¬ 
ject had not appeared In time for Its inclusion The mt 
of the monograph contains an admirable critical account 
of the work of previous investigators, and a full descrip¬ 
tion of the methods, result*, and conclusions of the 
authors, Illustrated by 6oo very surtessful pluuomlcro- 
giaphs and numerous figures in the text 

1 he results obtained arc of general biological interest, 
not only as showing that the differences already proved 
to txist between iho corresponding serum-proteins of 
different animal* are equally manifest between their 
haemoglobins, but also as throwing light on phylogenetic 
relations, since the crystals from closely allied xpeucs often 
1 \hibit close similarities i hey are also of great interest 
to thp cr\stenographer bs reason of the extensive isoknor- 
phou* senes Brought to light, and some important 
ob^ei \ ntlona on mimetic twinning of crystals 


PROBLEMS Ob WHEA1 GROWING 

T*HF October number of Snenui Proctets contains an 1m- 
A porumt artule on ” W heat-growing and iis Present- 
day Problems,*' by Dr F J Russell, of the Rothomsted 
Experimental Station ihe article u baaed vtrv largely 
upon a discussion which took place at the Winnipeg 
meeting of the British Association, at a Joint mci tlngol 
the Botanical, Chemical, and Agricultural Si < lion* The 
work of the Rothamsted station has long ago made 
familiar the main facts In reference to the f* rtilisation of 
wheat-field* under normal conditions, but thi nxent dis¬ 
covery of the use of phosphatlc manures in order to 
secure earlier ripening may prove to be un Important 
factor in extending lh< northern limit of the wheat-belt, 
in the aame way, it is suggested, the uv of lot*.-ripening 
vanetiea manured with potassium salts may be of value 
in extending the southern limit, phosphate* have also 
proved of value in securing rapid root development In the 
drv soils of Australia, where it 1* of great importance 
that the plant should secure access to the subsoil water 
as quickly as possible Reference is also made to the 
recent experiments of Dr Saunders and other* on the 
bieedirig of wheat in order to develop “strength,” heavy 
cropping power, early maturity, and resistance to lust 
and drought The work to be done here Is very extensive, 
a* different localities demand widely different types, owing 
both to economic and to physical difference* Even in m 
given locality the results obtained vary greutlv according 
to the conditions, a 11 strong " wheat often giving a crop 
of weak piebald wheat when grown on newly broken 
land, whilst on old land the crop may be superior in 

D uality to that used as seed, a difference tint 1* perhap* 
ue to the great decrease In the proportion of water In 
die oldfcr land during the period of growth of the crop. 
It Is pointed out that continuous cropping with wheat 
appear* to break down the fertility of the soil by bacterial 
changes) which result in disintegrating the nitrogen, rattier 
than by chemical exhaustion, the soil recovei*, however, 
when planted with clover and similar crops, which act a* 
agent* fat the fixation of nitrogen, aa this seems t o nt 
in with the natural development of farming in a new 
county* the temporary lose* of fertility Is of ksa import 
anoa than might appear at first sight to be the case 





IVATt/RE 


5 s 


[November io, l$f$ 


BOT 4 N\ AT THE BRITISH ASSOCIATION. 

T )\4 President's Address 

T N accordance with the custom that U growing up of 
A arranging for a minimum of clashing bctwepn the 
various presidentlul addresses, Prof Trau delivered hla 
address (whuh wan printed in full in Nature of October 6) 
at is noon on 'Ihuruduy, September i The address 
dealt with the subject of held botany, and the president 
partirularlv urgtxt thi need for the preparation of a really 
great n itional lloro \s a diretl outcome of the address, 
n committal xwis Rubscqurntlx appointed, with Dr Trail 
as chairman, to lunmaer whil steps should bt taken 
towards organising and preparing the materials for such 
a flora 


\s regards the rest of the proceedings, the outstanding 
fi ntures of the Sheffield meeting were the sittings devoted 
ri spectivph to ph^slologx cytology, and morphology 
Judged b\ the keenness of the discussions and the numbers 
attending the section, the mci ting must be pronounced to 
have been distim tl) better than the average It will be 
tunitnbm to d? ill lirst with thi subject of physiology 

Physiology 

On Mondax morning, Nepti mber 5, then was 3 joint 
sirring of the botanists, chemists, ami physiologist* in the 
nipt ting room of Section K, the subject being the bio- 
rhennstrx of respiration A report of this discussion will 
ly* found in the account of the proceedings of Section l 
(p ah), mj it is unnecessary hen to do more than men¬ 
tion the hot milal contributions to the discussion Dr 
I 1 Blickmin, who opened the subject, by way of 
introduction outlined our present knowledge of the re¬ 
spiration of pi lilts m respect to —(i) the nature of the 
reaction (or relations) which constitutes rrsjuntum , 
(a) the phx nit il ihtmUrrx of the respiration reaction and 
(\) the. influence of protoplasm upon the progress of the 
re ai hon Mr I) Thodny dr alt with the effect of chloro¬ 
form on the n spiritual of phnts 

fupsdiy morning, and to some extent Mndnesliv, were I 
also devoted lo phxsxologu xl papers Mr S Manghnm 
read an interesting paper on the paths of trunnkx aiiun of 
augurs from green leaves losing Srnfi's method of test¬ 
ing for sugars b\ the precipitation of osaznnes, the author 
win abb to obtain dehmtt tvide nee that the shvp-tube* 
(and not the p ire mlixmitoux vein sheaths) provide the 
main paths for the translocation of fret sugars from the 
inn ina of the leuf He yv is thus able lo lonfirm T zupek's 
thcorv, which hod been disputed by Mubcrlandt nnd others 
Mr D Thud ix follows!, and discussed assimilation and 
translocation under natural conditions His experiments 
show that in d< Inched leaves thr increase of dr\ weight, 
due to ussimihlion, U surprisingly small in bright diffuse 
light is compared with bright sunlight Leaves still 
attached to the plant show i smaller rate of increase than 
dctaihcd leaves this is probnblx Inrgelx due to trans¬ 
location Dr b Darwin demonstrated a new method of 
observing in living leaves, while still attached to the 
plant, the degrie to which ihe stomatal apertures are 
open or dosed The instrument (which he colls n poro- 
oiiler) ronsists of a small gloss chamber cemented on to 
the stomatal surface of a Uaf, and connected with a 
suction tub* nnd manometer By diminishing the air- 
pressure In the chamber a flow of air through the stomata 
is induced, the rate of flow indicating the condition of 
the stomutnl apertures Dr Dnrwln then discussed some 
actual results obtained b\ the parameter On comparing 
tho readings of tho latter with the loss of weight by 
transpiration, It was found that the two curves rise and 
fall together, but the transpiration readings have a much 
smaller range than those of the parameter This Is 
perhaps what might havr been expected, taking Into 
account Horace Brown's work on diffusion 
Miss \ Darwin and Dr F F Blackman contributed 
a paper on germination conditions and the vitality of 
seed* H, the vitality of seeds is lowered by exposure to, 
* £ > hlgSft temperatures, they do not germinate well, and 
J^coipe more sensitive to any unfavourable modification 
of the environment Failure to germinate when too little 
water is present Is due to purely physical causes, while 
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the injurious effects of excess of Water are due W the 
water acting as an oxygen excluder Mr A S* Home 
next discussed the absorption of water by various legu¬ 
minous seeds Prof Bottom ley showed that the Cyaoo- 
phycea endophytic in the apogeotropic foots of cycads 
and In the cavities of Axolla and Anthoce£» are invariably 
accompanied by nitrogen-fixing bacteria He suggested 
that this may really be a symbiotic association of the 
atgoe and ^the bacteria 

Ecology 

In contrast to the Winmptg meeting, ecology was re¬ 
presented this year by only two papers Mr J H 
Priestley gave an account of the distribution of halophytes 
on the Severn shore In thisi district the halophyte#? 
exhibit three well-marked zones —(1) the low-lying* 
Salicornia zone, (a) the Sderochloa and Aster zone, and 
(3) the rarclv submerged Juncus Gerardl and hestuca- 
rubra zone \ppurent unoninUcH of distribution ore prob¬ 
ably referable to difference of drainage and salinity Mr 
M Wilton discussed plan) distribution in the woods of 
north-east Kent 

Cytalogicai Papers <Vc 

Friday morning was oiuipied with papers dealing with 
cytology and heredity, thi first two being token jointly 
with Section D (Zoology) In a paper entitled 11 The 
New Force, Mitokmehsm,” Prof Marcus Hartog further 
developed his views on the formation of the spindle and 
other structures observed during karyoklnesis Discuss¬ 
ing the vinous theories put forward, Prof Hartog con¬ 
tended that neither diffusion currents on one hand, 
nor eJrctrolytu or electrostatic force or magnetism on the 
other, arr sufficient to account for the formation of the 
mitotic spindle \x an ahtrnalive the author postulates 
the existence of a new forre, which he terms ** mito- 
kinctiNin,” and which, no far, Is unknown outside the 
living till Dr h llindk followed with nn account of 
nrtlfiual parthenogi mwm in the vggs of a sea-urchin 
(Strongylocentratus purpuratus) Tile author described the 
procuRM of artificial fertilisation in these eggs by treatment 
with a monobasic fatty uud, and subsequently with hyper¬ 
tonic salt solution The cvtological changes undergone 
were carefullx d* scribed, including the formation of an 
artlfiiial fertilisation membrane and the various nuclear 
changes l T ndor suttabh conditions free-swimming larvie 
werr pradui ed 1 hme, though thur dividing nuclei con¬ 
tained only ihe reduced number of chromosomes, were 
identical in form and behiviour with those developed from 
normull) fertilised eggs ThlN concluded the joint sitting 
of Sections D and K, and the remaining papers were com¬ 
municated to Section K alone 

The next two papers dealt with the behaviour of the 
chromosomes during mitosis, and particularly with respect 
to the stage at which longitudinal fission is initiated 
Prof Tarmer and Miss Digby found in Galtoma that 
during the nrchcxporiftl divisions the longitudinal fission 
begins bv u condensation of the chromatin on the edges 
of the chromosomes during tfle telophase of the preceding 
division, ind the duplicate ch trader can thus be detected 
very early Snnllarlv, in the heterolype division of 
mitosis, the longitudinal fission Is prepared for, as in the 
somatic mifosps, during the telophase of the lost arche- 
sponal division Dr Frwr and Mr Snell obtained very 
similar results in I icia /aba They found that the 
chromosome* which are separated from each other in any 
given division are the product of a longitudinal fission 
which is Initiated in the preceding telophase Thii was 
stated to be the case In both the sporophyte and gameto- 
phyte generations, the resting chromosome# In both case# 
exhibiting a double structure!" Prof *V H Blackman, In 
a very Interesting short paper, described the vermiform 
male nuclei of Llllum The author brought forward 
evidence that, although purely nuclear In structure ahd 
possessing no cilia, these structures m capable of active 
movement It seems probable that the activity of them 
nuclei, artd not the streaming movemrtitf of the suirotfnd- 
ing cytoplasm Is responsible for their entrance into the 
ovum and passage to the polar nuclei 
The remaining two papers taken on Friday dealt with 
problems of heredity Mr R. P Gregory/offered some 
further observations on inheritance In JVfnih dssirii. 
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W Ptoft F E Weiss dt terl bed sonta experiment! on 
#• InfcerHdnce of coidur ip the pimpernel rhe latter 
lW^' crowed Anagallu Afvtntir and A cotrulea (the 
M »frd blue pimpernels) The red colour proved to be 
dominant, while In the /. generation there was complete 
aggregation into red and blue form! Thu is another 
Interesting case on a recessive blue in the Prfmulacrse 



Fungi 

The fungal papers were taken on Thursday 
More the president's address Prof Duller discus 
function and fate of the cystidia of Coprinus 
finned Brefeld’s view that the cystldla act 
W keep the gills from touching oath other H| 
m*t that this is necessary to allow for the free 
the nfdF spores The cystldia themselves disappear by a 
p ro cess " of autodigestion just before the basidia in their 
Jspmedintp neighbourhood are ready to discharge their 
spores In the discussion on this paper Mr Wagir sug¬ 
gested that the cystldlum must be regarded as having 
been phylogenetlcally derived from the basldium Mr 
A K Lechmere read an interesting paper on the mi 1 hod. 
of asexunl reproduction in a spet les of Saprolegnin In 
hanging-drop cultures gnat \anation was found In the 
behaviour of the xoospores, the method of discharge, and 
the shape of the sporoevst Variations of form, Ac , sup¬ 
posed to be chararieristK of distinct genera of the Sapro- 
legniejf were found within the limits of this single species 
Prof \ H Blackman d< scribed a form of nuilenr division 
Intermediate between mitosis and amltosis In ( oleospnnum 
Tutsilagtms A spindle is formed on which granular 
chromatin lollects, and m then drawn apart towards the 
poles The chromatin is not aggregated into definite 
chromosomes Mr Harold ^Vager, in a paper on chromo¬ 
some reduction in the Hv menomviotes maintained that 
normally only two nuclei (each containing four chromo¬ 
somes) fuse In the bAmdium During the division of the 
fusion nucleus the spirenu breaks up into eight chromo¬ 
somes, reduction being brought about in a simple manner 
by the distribution of the chromosomes to the two 
daughter nuclei Mr b 1 Brooks described his investi¬ 
gations into the cuus* of the silver-leaf disease of fruit 
trees These experiments are still proceeding, but, 
although not absolutelv proved, the Available evideme 
points ns previously suggested by 
to Sterettm purpureum as the 
disease 


Percival and Pukering, 
probable, tausc of tin 


Morphological and other Papers 
Although only an afternoon session (on Monday) was 
available for morphology, the papers proved so attractive 
that the section sat for marls three and a half hours 
Prof F O Bower li*d off with two papers lhc first 
was « short note on Ophwglossum palmatum The 
divided character of the leaf-trace supports the comlusion 
previously urrivrd at from its external morphology, thul 
O pal mat uni is one of the nwre extreme and specialised 
types of the OphioglosKHceft The second paper, on two 
synthetic genera of Tilicales dealt with some very inti rest¬ 
ing problems of phylogeny Vie two genera in question 
are Plagiogyna (formerly included in I-oniaria) and 
Lophosorln (usually grouped with Msophila) lhe aullior 
not onlv put forwara strong reasons why these respertiv* 
genera should be kept separate, but suggested that both 
are probabh important intermediate synthetic forms 
Thus he regards Plagiogyna as a transitional form related 
aa the one hand to Iho Gloichonlorcre and the Schiiajacetc, 
and on the other to the whole series of Pteridcac 
blmllarlv in the case of I-ophosona, a probable sequence 
may be traced from forms also having affinities with lh< 
Glelchenlaicab through I-ophosorla to Msophila and othi r 
Cyatheacew 

Dr Kidston and Prof Gwynne-Vqughan described the 
structure of the " false stems ” of the fossil genus 
Tptppakya This plant had un extraordinary habit Itw 
11 stem,” whlrh grew to u height of 9 or more feel, 
fe*Hy coMlntfd of an aggregate of branching Attms 
*mbed«fed in a compact mass of their own adventitious 
ro«L The Individual stems were slender, and possessed 
a AM-ventral symmetry The authors think fliut In this 
the emet habit had been only recently acquired the 
method adopted being one which could be 
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evolved with great rapidity They further suggest that the 
erect habit of modern tree-frrns may be a secondary 
character derived from Tempskya-llkc forms, In which the 
original axis has developed at the expense of the lateral 
branchefl Dr M C Stopca read a paper in which she 
further described the fossil flower Cretovanum jopontcum, 
dealing especially with the. structure of the ovary Mrs 
I hoday, in a communication on the morphology of the 
ovule, of Gnetum afrteanum, Instituted a comparison 
between this and the ovules of Wrlwitschia and Lageno- 
s torn a She regards the ovule of Gnctuin as probabh 
mon primitive than that of Wclwitschiu on uri-ount of 
its radial structure, the presence in thi voung ovule of 1 
well-developed pollen 1 hamber, and the am ill develop¬ 
ment of tne free portion of the nuiellus Prof K \\ 
Oliver next discussed the pollen chambers of various fossil 
seeds He showed that in certain seeds (e g Conostom \ 
spp) the structure of the nucellar apex is much mort 
fomplex than in forms such ns I .age nostoma, &c In 
thfsc more complicated forms a second pollen chamber 
w is excavated below the primary one (which alone Is 
found in Lagenostoma), the latter becoming mereh 
vestigial In the light of this discovery It seems possible 
that the nucellar beak of I ngonocarpus, Ginkgo, An. 
m iv represent a vestigial primary pollen chamber, whirh 
Had been functionally replaced by a more deeply seated 
envitv 

Prof W II Lang concluded the afternoon's sitting 
with a very Interesting account of the morphology of tht 
stock of Isoctes He produced evidence that the stock 
grows regular]v in two opposite directions leaves an 
produced ut the upper end, the stem apex being situated 
at the base of a deep depression Similarly, the roots 
are borne in regular sequence on a downwardly growing 
region In this case, too, the apex is at the bottom of a 
dei p depression, bul thi growing point is obscured by the 
rongemtal union of the stdi s of the d< prrshion The 
moving roots are finally freed by the gradual and partial 
separation of the united lobe# of the stink Although 
greutlv modified, the axis of Ismlcs is strictly comparable 
with that of Lepidodendron or Pleuroincia 

The Scmt-popular Lecture 

this venr was given bv Prof l' O Bower, the subject 
b< mg 1 Sand-dunes and Golf I inks " The leclure, which 
was greatlv appreciated, dmlt chiefly with the pert plaved 
b\ vegetation jn the form it ion and fixing of sand-dunes 
Prrhaps the prominence give 11 to this part of the subject 
caused somi mild disappointment to tni golfir* present, 
who wished for practical hints on the keeping of greens 
Prof Bower showed *1 number of beautiful photographs, 
amongst the most interesting being some of shifting 
dunes 


ENGINEERING AND CI\I LIS \TIO\ ' 

T\ order rightly to appreciate the shure taken by our 
profession in bringing about the present slate of 
civilisation, a comparison should be made between rhe 
conditions prevailing say, in the Greek stiles during the 
fifth and fourth centuries before Christ and those existing 
now in the twentieth ccnturv after Christ 

In indicating the state of knowledge ut lhat period of 
Greek history, it Is enough to remind vou that rt wus tht 
nge of Themistocles, Aristides, and Pericles, the states¬ 
men of i^schylus, Sophocles, Furlpides, and Anslo- 
phanes, the dramatists, of Phidias Sropas, and Praxiteh #, 
the sculptors, of Apollodorus, Zeuxis, and A|>ellt#, the 
painters, of Ictinus the chief designer of the Parthenon, 
and Dinocrxtes, who rebuilt the temple of Diana ni 
b phesus and laid out the city of Alexandria, the architect#, 
of Herodotus, Thuivdtdes, and Xenophon, the hitUonans, 
of Socrates, Plato, and Aristotle, the philosopher# 

( an we say that there have been many since that tim* 
who are worthy to be mentioned ns equals of the men 
1 have Just named/ The fact alone that wc use the 
Adjective 41 classical " to Indicate perfection in liter itun 
ana art shows what a standing had been attained more 
than aooo years ago, and In many respects wp feel down 

1 Fro* Um I'mldsmial Ad^rann ddiverod st t)i» In«itutioa of Civil 
Rii g l u ssi i on Novombsr i,,by Mr Almndv SIssmih. 
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tar the anient time the direct Influence of Greek end . 
Raman teaming. 

In hi* “ Organon " Aristotle expounded the logic of 
deductive reasoning In such a complete form that even 
the terms which he was the first to establish are In use 
at the present time* and both Kant and Hegel acknow* 
ledged that from the time of Aristotle logic had made no 
progress. But the schoolmen did not realise that the 
” Organon " was merely an 11 instrument" setting out 
the theory of reasoning, they neglected altogether the 
teaching of Aristotle, that In every branch of science or 
art the onlv means of obtaining premises on which logical 
deductions con be based 11 by experience and observation 
of facta. He says in the " Prior Analytics,” I , xxx , 3 — 

“ When the facts In each branch are brought together It 
will be the province of the logician to set out the demon¬ 
strations in a manner clear and fit for use." 

This principle of bringing together facts was absolutely 
neglected in medieval times by the later schoolmen, even 
when, during the thirteenth century, the complete works 
of Aristotle, translated Into Latin, had become known to 
them, although at first the Church authorities would not 
allow nn> lectures to be delivered on them in the 
universities 

A reaction against Scholasticism, or Obscurantism as- It 
is sometimes called, set in during the fifteenth century , 
it was strongly supported by the Reformation, but it Is 
the merit of Sir brands Bacon to have directed the course 
of the further studies of mankind into the right channel 
bv showing that the object of all science is to recover 
man's sovereignty over nature, or, as he expresses it, 44 to 
extend more widely the limits of the power and of the 
greatnes* of man (” Novum Organuin,” I , 116) 

bor this purpose. Bacon asserts, it is necessary to study 
nature b\ inductive Investigation after observing and 
collecting facts, but, in contrast to the deductive reasoning 
adopted by the schoolmen, he la>s down that 11 the induc¬ 
tion that is to be available for the discovery and demon¬ 
stration of srlences and arts must analyse nature by proper 
rejections and exclusions, and then, after a sufficient 
number of negatives, come to a conclusion on the 
affirmative instant es, which has not vet been done save 
only by Plato and this induction must be used not 
only to discover axioms, but uIho In the formation of 
notions ” {*' Novum Organum,” I , 105) 

Although it cannot be said that the Baconian method 
has been followed In its intirety during the subsequent 
development of science, Its fundamental Ideas, viz the 
need for rejecting rash generalisation and the necessity for 
critical analysis of experience, serve as the sound basis of 
the modern method of framing hypotheses and verifying 
them b> observation and experiment 

In literature and art or In philosophy wp cannot boast 
Of being great 1> superior to the ancients, but, so far as 
engineering problems are concerned, we have enormously 
advanced, thanks to the practical application of scientific 
theories 

Comparing generally the conditions of life then and 
now, we ma\ sum up the difference bv claiming that our 
progress Is due principal!* —fil to the Improvement of 
the means of communication , (a) to the saving of manual 
labour by the introduction of mechanical power which 
main features have caused a general lowering of the cost 
of '* obtainable* ” 

When Hertz discovered the property of electric sparks 
to start waves of the (ether which can be detected at a 
distance, nobody anticipated that Marconi and others 
would succeed In developing these small beginnings to the 
system of wireless telegraphy, of which nowadays so many 
applications are In constant use 

Again, tlie polyphase motors and generators of elec¬ 
tricity had their baginning in the researches of Prof 
Ferrarls, a ho demonstrated that three alternate currents 
can be combined In such a manner that the sum of the 
thrpe currents at any moment Is equnl to zero, and that 
by their aid a revolving magnetic field Is produced 

When me seek to recognise true progress In the material 
'conditions under which we are living, It is not unreason- 
abHrao expect that any further advance will be made on 
the same lines as differentiate our present civilisation from 
that or the anclenti, and that "lowering the cost of 
obtainabtes," based upon Improvement of communications 

MO 21A1, VOL, 85] 


■ , „ . ,■ - - .1 » . — .. . 

and upon* the saving of msnuak labour* will bnJi)Hd 
trustworthy test whether a change suggested- tai US ai sd k 
In our material surroundings is worm adopting or If 
merely an alternative without any prospect of bdng 
generally accepted 

The development of the manufacture 4 f glow 4 edtpe UhC 
striking example of the advantage for laboa r’ e awftw 
machinery 1 at first the lamps were made by a few shUied 
workers at a high cost, so that they could not be sold fer 
less than twenty-five shillings each. This excessive Post 
naturally restricted their sale, but the efforts of the menu* 
facturers to devise labour-saving machinery were noi J 
relaxed until the selling price of glow-lamps had 
diminished to its present level, when they are sold by the 
million Can anybody doubt that the introduction of 
labour-saving machinery Into this industry, far from 
diminishing opportunities for employment, has not ofttyp 
benefited the skilled workers, but has opened new avenuM 
for profitable employment to the so-called unskilled 
labour 

Nor Is the advantage limited to this particular Industtp * 
the possibility of obtiunlng cheap glow-lamps has Increased 
the sale of dynamos, steam and gas engines, cables and 
fittings, giving employment to thousands of workmen. 
Similar consequences have followed the introduction of 
labour-saving machinery Into other branches of manu¬ 
facture 

In their own interest inventors should appreciate mon 
than they have done In the past that progress is not the 
result of flashes of genius that illuminate suddenly a 
hitherto unknown subject, but that it can only be gained 
by plodding work and careful study directed by an Infinite 
ji parity for taking pains 

This requirement is expressed very tersel) by Aristotle 
in his definitions of science and of art, which, unfortu¬ 
nately, have been Inst sight of In the course of ages, so 
that they cannot be un«l any longer Thev are, howw 
ever, so appropriate to our subject that I do not hesitate 
to repeat them 

Aristotle says -^Science is the trained faculu of demon¬ 
strating necessary conclusions from necessary premises, 
and these conclusions are independent of the producer 
Art is the trained farulty of producing* Involving sound 
reasoning, it has to do with the genesis, the production 
of things, and the result depends on the producer 

From these definitions it follows that every profession 
requires to have its " science ** which teaches the 11 sound 
reasoning " on which Us " art ” Is based, and for both 
” science " and " art " training is a necessary condition 
for success 

They Indicate, to my mind, for our profession in par¬ 
ticular, that the college teaching should occupy itself 
principally, though not exclusively, with 11 science," vix 
the natural laws which are 41 independent of the producer," 
leaving the ” art " of engineering to be developed by prac¬ 
tical work either In the field, In the drawing office, or In 
the workshop 

So far as the 11 science " of any Industry Is concerned, 
all civilised countries have access to the results of the 
latest researches which are*publlshcd without loss of time 
in the technical journals, and the " art" of each Industry 
devotes Itself everywhere to the problem of lowering the 
cost of production in order to widen the circle of possible 
customers 

Viewing the question of International competition from, 
this aspect, It can only be regarded as an extension of 
the competition at home, and, applying the same reason-) 
mg, the question naturally arises whether would be 
desirable to have International standards or hot Looked 
at from the point of view of the consumer. It certainly 
appears to be very convenient to be able to obtain tuppftpfe 
from a number of different sources with the certainty qf 
their being Interchangeable, or at least equivalent 

In fact, the same jpasgfcs thst have led to the eats^M* 
ment of the EnglnSsriS Standards Committee In tiff* 
country hold good for mternatioflal dealings, so'that we 
may look forward to the time when* international stahdbtC 
specifications wiH be accepted all over the wackfe A 
beginning was made when the Hdi Association 1 ntrtK 
duetd In 1861 the C G S system amktrical unite, 
since that time, have been adopted Tnternattopathr. gjnft £ 
further step was taken at the St. Loafs EkkEtmoa tfr 
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rvataft the International Electro-technical Commission 
rtW too bring 

il*>ttiery significant arena—ance that it hu been 
I wmmmy for this commission to associate itself 
gt branches of its activity with the Engineering 
dwh Committee, and It li not unreasonable to expen 
xucfejrint Ufiem at tonal action will gradually extend 
ftd the field of electricity 


. fORESTRY EDUCATION ITS IMPORTANCE 
AND REQUIREMENTS 1 

f ffiOPOSE to deal to-day with a brief exposition of 
** the points on which the system of forestry education 
ds ha—d . It will be of Interest, 1 think, first to glance 
Mjfly at the training to be obtained at some of the 
'Kiltop—n for—try schools, and the facilities provided for 
^ring If Wt will thfen consider some of the thing* the 
Student in forestry must know, and in thU connection 
fiance briefly art few of the duties which confront the 
nmt officer in Che course of his ordinary work In India, 
concluding, finally, with a review of the present position 
of ‘the tmlvenlty as regards forestry training and the steps 
vhfeh require to be taken to enable us to send out the 
da— of British forester which Is already required In man) 
of our colonies, and for which we trust there will soon be 
a dnutnd In the British Isles 

A few years ago, whilst on furlough from India, I made 
*a tour of some of the forestry colleges and schools of 
fid—pe, my object being to study the lines upon whh h 
tha Continental system of education was based and thi 
methods they adopted to combine a proper proportion of 
practical work with the theoretical instruction given in 
ftM class-room In the course of my tour I visited Fbers- 
'waMe, Tharandt, Aschaffenburg, and Munich Foiestry 
S choo ls In Germany, the Imperial Forestry Institute at St 
Petersburg, the Agricultural and Forestry Institute at 
Vienna, and the fine French Forest School at Nam.} 
That tour was an education in Itself Briefly, I mu) sum 
op the results of my observations ai to the essentials for 
tha tuition of forestry thus —(1) a strong teaching staff, 
(») good museums, (3) a forest garden and forest educa¬ 
tional woods 

(») The Instructional Staff —The study of forestrv so 
depends on a number of cognate subjects, such ns botany, 
•Onamlstrv, geology, zoology, surveying, and forest enginecr- 
that it Is essential that the student should b< 
given first-class courses In these matters Excellent rourst s 
«rs given in all the Continental colleges There remains 
the subject of forestry Itself, comprising the various 
'branches of silviculture, forest management, forest valua¬ 
tion, forest protection, foreit utilisation, the law of the 
forests, and procedure and accounts lo lecture on these 
various branches, the best Continental colleges ret on tin 
services of at least three men, professors and absistants, 
many of the former having world-wide aputations in their 
various branches Ihese men are also often responsible 
lor their own departments of work in the school forest 
garden and instructional forest! Their work, as we shall 
see, falls under two heads They deliver courses of 
TtCtures m the lecture hall, and they ronduct the students 
on the excursions mnde Into the woods to illustrate these 
lectures, and person illy bupervise every piece of practical 
'Otorit laid down for the student to do Since the minimum 
time in which a student can finish the forestry course is 
two years, the professor require* at feast one assistant to 
vooduct a part of the lectures, for the junior and senior 
Students are both necessarily attending courses at the same 
time, and one lot ma> be In the woods whilst the other 
li 'In the lecture hall At the well-known Forestr\ School 
JtiMunlch, the home of a number of famous foresters, the 
various branches of forestry science are In charge of three 
jypfs—Qrs Prof Mayer takes silviculture, forest utilisa¬ 
tion, protection, and foreign forestry, Prof Endres, forest 
Wjtey, administration % valuation, and finance, whilst Pro£ 
'gaMmer lectures In forest management and working plans 
Mamtlon of Increment, and yield Each of the professors 
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U respdnrible for tbe excursions, laboratory and practical 
work, of their various courses 
(a) Quod Museum* —The educational value of a good 
museum is fully recognised It need not be enlarged upon 
here Forestry is peculiarly a science the tuition of which 
on the one sloe ana assimilation on the other Is dependent 
upon two essentials, a thoroughly efficient system of 
practical work, and up-toriate, * ell-planned museums 
exhibiting in a simple and efficient manner the various 
details connected with forest work 

So Important Is the museum a*, an adjunct to tha 
efficient reaching of forestry that we hnd in all the Con¬ 
ti nimal forestry colleges that considerable sunu> of money 
have been spent on this part of the equipment alone, and 
vu In same Instances, although with treble the space avail¬ 
able here in Edinburgh, the cry was often that more room 
was required Where all Is so good It is difficult to 

r titular lie, but as examples of onuiencv In this respect 
will instance the museums at the forestry School of 
Nanry In France, the Imperial Forestrx Institute in St 
Petersburg, and (he Forestry College at the University of 
Munich The latter, so far us its building accommodation 
and museums are conn rned, forms the nearest parallel to 
the position of Edinburgh Uimersltv, and it wiU be of 
interest to glance briefly at the accommodation provided 
1 ho Forestry College at Munich forms part of the 
University of the town and State, and lonsiderabfe bums 
of money were spent a few veers ago with the object of 
bringing it thoroughly up-to-date Fhe buildings devoted 
to foresin instruction are two In number, both situated in 
th< grounds of the University 
The new building, which was opened about the year 
1900, is the most perfect institution of Its kind that man 
could have devised ihe whoW of tht. Inside fittings are 
of wood, highly polished parquet flooring being used 
throughout, whilst the rooms are handsomely panelled with 
varluus kinds of woock The rhemual, minrr a logical, 
meteorological laboratories, Ac are In the basement 
foiest surveying, mathematics, and forest-wood museums 
on the first floor, and forest implements, forest products 
and models and diseases of woods on the next floor Earh 
of these branches or A pertinents of Mionc? has Its own 
museums, one or two rooms as ire required, Its own 
lntge lecture hall, with professors* and assistants* rooms, 
laboratories where required packer's room, Ac 

The space devoted to forestn pure and simple is anmle, 
no fewer than five large rooms and halls bring devoted to 
the exhibition of the collections alone, those of «och branch 
being exhibited alone 

This brief description will show that there Is little fault 
to he found with the arrangements and spare d<\oted to 
this wonderfully efficient ion sirv college With such 
equipment there is every incentive to professor and btudent 
alike, not onlv to work, but to undertake research work 
In the various branches of forestrv In the Bavarian 
University the State pays for the upkeep of the major 
portion of the Forestry Department, and in icturn the 
Government reapb the advantages derived from the vrrv 
important research work and experimental work In which 
its professors, many with great Furopran reputations, 
spend all their spare time 

(3) The Forest Garden and Educational Moods—We 
come now to our third essential to the proper teaching of 
forestry, the forest garden and educational woods It mnv 
be said at once that the subject of foiWrv cannot be 
taught by the professor or assimilated b> the student unless 
efficient instructional woods are available to which the 
student can be taken during the lecture course is well os 
during the practical course, to be shown eve object-lesson 
of what he is told He should be shown m the wood* 
what he is told in the lecture-room, and taught to observe 
for him—If—that first and most Important of the lessons 
of a forester These flret principles of the education of 1 
forestry student are well understood on the Continent, nnd 
ore adequately provided for 

1 will give two instances out of many Tbe Germsn 
Forestry Academy of Thornndt is situated not fa- from 
Dresden, In Saxony The school k provided with a U re*.t 

f [arden and demonstration forest, forming a compart block 
n tti Immediate vicinity The forest gnrdtn Is situited 
on « hill-side Immediately behind the school The hill- 


62 


NATURE [.November io,-joio 


tide t* terraced into beds, which contain Home i&oo different 
specie* of trees, shrub*, perennial*, and annual* of various 
kinds, both indlgenou* and exotic This garden serve* as 
a forestrv and botanical garden, and 1* an exceptionally 
fine one, covering an area of about 18 hectare* There is 
a forest nursery Tn the garden munaged on most up-to-date 
lines 

The school demonstration forests adjoin the forest 

S arden, and are kept up «ntlrelv for educational and 
emonstrutlon purposes They arc situated in a hilly area 
presenting ever-varying condition*, aspeds, and variations 
in soil, thus allowing of a v.iriety of object-lessons with 
different species and mixtures iking presented to the 
student lor ex impli, ihew woods contain spruce and 
beech with birch In mixture spruce and silver fir, or the 
two latter with birch Or again, there are woods 

of spruce, beeth, Siouh pine, silver fir, larch, maple, 
birch with maple and various mixturrs, ash (pure, about 
thirty years old), alder (in wet vnllejs), oak, and a little 
JFscuIu* 1 heri nre some most interesting mixtures to be 
seen doing ri markiblj well, and forming an Ideal of whit 
demonstration woods should be The. steep slopes of the 
hill-sides an worked under different sylvicultural svstems 
to the area of tableland above, where the woods nre ulenr- 
cut and naturally regenerated or sown or plHnted Fxotics 
are being I irgefy Introduced, and thousands of plants are 
sent out annually from the fon_st garden und nursery in 
the demonstration area into the forests nil over Saxonv 
Fincmg of young planted ureas nnd oth< r veays of protect¬ 
ing voung plants from deer, Jfcc , are to be seen In practice 
in the woods lime will not pi rnilt of my dwelling upon 
this excellent educational demonstration urea, blit from 
hi* earliest course in the lecture-room the student is taken 
out week by week Into the forest garden or woods, and 
with his own hnnds karris how to trench, sow, plant thin, 
and fell und measure up his woods, is taught "to dis¬ 
tinguish thi different species of tree, nnd how they diffir 
in thur requirements of soil light, moisture, &c is shown 
on what th# foundations of sylviculture deptnd , and Is 
gradually lid step by step and stage by stage, to under¬ 
stand and grasp both the tltKin nnd prnrtui of the various 
branches of the lore of the woods comprised in forestry 
I should like to give another instance of this education il 
fonst Hie Imprnnl Institute of horistrv at St Pcbrs- 
burg is probable thi largest forestry college in Furope 
Thi students number 400 all training for th« < untrolhn 
staff In addition, th(.re art thlrtv-three lowi r-grade 
schools contorting fifteen students apiec<, from which the 
ranks of tin fonst rangin' and upper gu irds are filled 
Attached to the institute nt St Petersburg are two educa¬ 
tional forests the 1 one 14 versts (9 miles) from the npiltl, 
the other, nnd larger, bo versts (40 miles) nwi\ At inch 
of them buildings are maintained for housing the professors 
und students during their visits Portions of everv summer 
nre spent by thi students in these woods occupied In pm - 
ticnl work Thi woods nre 1 ntirely under the manage¬ 
ment of tlu director of the college, as is the case at 
Tharandt, and are managed on similar lines nnd solely 
for demonstration purposes The directors it both these 
places, as also the forestry prokwors (and this applies to 
mnny of thi Continental colleges), un dll practical men 
who hnvt themselves been through the mill of executive 
work, have thtmselvc* held charge of large areas of woods 
worked entirely on a commercial basis nnd are therefore 
in h position to *ee that the Instruction given 10 the 
student* Is such as will return full value to the State or 


proprietor who employs the men lenvmg their institutions 
This Is a point which I think worthy of the most serious 
consideration in this country Too great stress cannot be 
laid on what ore, after all actual facts The excellent 


and remunerative results of forestry In 1 urope, whith we 
also wish to arrive at In the British Isles, are soMy the 
result of the studv of higher forestry both in the woods 
and in the laboratory Practical foresters can only be 
suicqjsful In proportion to the knowledge they themselves 
possess or which is imparted to them bv those who know 
Wo can learn from other countries a great deal, but the 
application of what we learn must depend on ourselves 
•nCk must be curried out by ourselves 
W> have now seen what the Continental forestry college* 
consider the essential* to the proper tuition of forestry a* 
a science, and have shown how the student is gradually 
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ted, not only to assimilate the theoretical portion* of the 
study In the lecture-room , but to take with him what he 
has absorbed there and apply it practically In the woods* 
We have seen that these practical object-lessons > must 
begin with the student's first lectures, that he must bs 
taken Into the wood* at the beginning and be shown, •*** 
b> step, that what he is being told mfthe lecture-room Is 
not *0 much matter to be studied for an examination and 
to be subsequently forgotten when his text-books and note¬ 
books arc thrown aside after the ** pas* " has been gained 
It has been said of the forester that he is alwa>* at schopt, 
from the moment he first enters the lecture-room to com¬ 
mence his first course to the end of his life, and those 
of us who are foresters know this to be true Our text¬ 
book* und li cture notes n main our trusted friends to the 
end, und ns we grow older and have had a more extensive 
practice and txperhnct in forestry we grow mon diffident 
about exprifeting definite opinion* and lajing down the 
luw on trie subject of th< life-histones of our friends the 
trees For the trre is virv much like the hum in being 
Hr has his wants jnd requirr mmts, his fanues for par¬ 
ticular nsjiects urul localities, for certain soils and degrees 
of light, moisturr heat, and *hade 

Hi ihisc the forest*r must know and studv, and even 
then his fastidious friend wilt ofti n discover something he 
dislikes, and refuMs to grow The forester has to set to 
work to hnd out what tins something Is, and meanwhile 
ull hi has done is 11 failure—1 failure, that Is, unless he 
is u thoronghlv tr lined m icntlfit man As such he will 
turn his failures to nuount for he will plan them on 
record so that he -ind others like him may m t to work 
to get at the ri Hsnns for the failure of a crop which, so 
fir is human forethought was rupnble of doing, had been 
given <_\crv chance Mow much sound practical know¬ 
ledge Hnd observations hnv< been lost to the forester* all 
over the world by this regrettable neglpet to phre upon 
teeord the ir failures Almost more valuable an they fo 
record than the successes, to the forester fir mori vnlu- 
nbli 1 his is one of the spots upon which thi scientific 
forester can plate a fingi r in the British Isles Had one 
a full or 1 ven n pirfinl, record of all the failure* of the 
past how niuih simpler would be the task at present 
filing tlu n ition of grlting Its forestry house m order 
Stmland is more favourably situated nnd in 1 better * 
(MiMtion us reg irds woods of a high educational value 
rhin nnv other portion of thr British Isles for undertaking 
This niftAMirv nsenrih work There are woods in Scot- 
Jintl m m\ of them known bv repuH, others less well 
known, in whith the studmt on his practical course can 
li urn a great deal nnd in which work of high importance 
to nfforrxljtion in the British Isles can be earned on 
Fdmhurgh is very favournblv situated for pirtiripitmg in 
this pionetr work, and has everv intention of taking her 
sharp in it 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CXUHRIPGF —lo-dav, November 10, Graces will be offered 
In the Stnate proposing tlmt the offer of the Worshipful 
Company of Drapers to 1 nvt n new phvslological labora¬ 
tory at Cambridge be gratefully accepted, subject to the 
conditions set forth in the lettrr, dated February 11, 1910, 
from the clerk to the company, that a syndicate be 
Appointed to discuss details with the company, nnd that the 
Vice-Chancellor be authorised to convey to the court of 
assistants of the company the grnteful thnnk* of the 
university for their munificent benefaction Further, that 
the Vice-Chancellor, Dr Mason Master of Pembroke 
College, Mr Shiplcj, Master of Christ’* College, Dr 
I anglev, professor of physiology, Dr W M Fletcher, and 
K I urns, of Innltv CqUrgc, be th< svndlcntc appointed;- 
under the above montlondfiprace 

Apohentlons for the trdSrc of the Benn W Levy student¬ 
ship in bio-chemistry should be sent to Mr H G Hopkins, 
Trinity 1 ollege, on or before Wedftesdav November 30, 
iq 10 Applicant* should state their university standing and 
previous scientific experience, mentioning If thev are in 
receipt of any other endowment for research The student¬ 
ship is open to members of the University of Cambridge 
who have been admitted to a degree, or to members of 
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0 Aript^ Or Newnham College* who have acquitted them¬ 
selves eo as to have deterred honours and have fulfilled the 
OOfxOtlona respecting length of residence which members of 
the university are required to fulfil before being admitted 
to a degree 2 he annual value of the studentship is iooJ 
The student, luring his or her tenure of the studentship, 
shall prosecute original research In blO'«henilstnr, and shall 
not engage In such other work as in the opinion of those 
entrusted with the administration of the fund would 
seriously Interfere with hJs or her original inquiries The 
appointment will be for one or two years, at the option of 
the managers 

Notice Is given that a prise of 50I. out of the Gordon- 
Wlgan fund will be swarded at the end of the Ealter 
term, 1911, for a research In chemistry, of sufficient 
merit, carried out in the University of Cambridge 
Candidates for the prise must have taken Part I of a 
Tripos examination, and be under the standing of M A 
The research may be in any branch of chemistry The 
dissertation, with the details of the research, must be sent 
to the professor of chemistry not later than June io, 1911 

The local examinations and lectures syndicate is about 
to appoint an assistant secretary for examinations The 
person appointed will be expected to enter on his duties not 
later than January i, 1911 The appointment will be made 
in the first Instance for the period ending March 31, 191a, 
at a stipend of 400/ a year The post will after that date 
be held during the pleasure of the syndicate, and the stipend 
will be raised bv annual increments of 25I to 500J 
Graduates of the university who desire to offer themselves 
ns candidates are requested to send their names to Ur 


Keynes, Syndicate Buildings, so as to reach him not later 
than 9 a m on Monday, November at 
The Vice-Chancellor gives notice, on behalf of the 
Board of Geographical Studies, that Mr R T GUnther 
haa consented to deliver a lecture In Cambridge on Friday, 
November 11, atj pm, on "Earth Movements of the 
Italian Coast ” The lecture will be given in the Sedgwick 
Museum and will be illustrated by lantern slides Members 
of the University and others are Invited 
The Regius professor of phvslc gives notice that Prof 
Osier has consented to deliver a lecture on November 17, 
at 5 p m , in the large theatre of the medical schools, on 
" Medical Education In France M 


Oxford— The congregation of the University of Oxford 
had before It on November 8 the first of the Important 
series of statutes framed by the Hebdomadal Council in 
pursuance of the comprehensive scheme of reform Initiated 
by the Chancellor, Viscount Curxon The adoption of the 
Statute, which deals with the constitution and powers of 
the boards of faculties, including that of mathematics and 
natural science, was advocated by the President of 
Magdalen, the Muter of University College, and Prof 
Geloart Its provisions wens sharply criticised by the 
Warden of All Souls and the Muter of Balliol, and its 
rejection wu recommended by Prof Holland and the 
President of Corpus The preamble wu earned in a full 
house by a majority of ratner more than two to one, but 
there Is no doubt that strong efforts will be made to modify 
the effects of the statute by amendment, especially those 
Of Its provisions which deal with the composition of the 
electorate and with the control exercised by the University 
and colleges respectively over the subjects and methods of 
Instruction 


The tenancy of the well-known house in Broad Street, 
long the residence of Sir Henry Acland, has lately been 
acquired for the Oxford School of Geography When the 
n sc e — ar y arrangements have been completed, the house 
will contain* a library, reading-room, and collections of 
maps, views, and models Part of the premises will be 
fitted iip for the use of the Belt lecturer In colonial history 
(Mr, W L. Grant), and accommodation will be provided 
for purposes of general geographical instruction and 
research* The whole will be under the direction of Prof 
A* j Herbertsonf This much-needed development of the 
fftflultlep for geographical studies In the University has been 
spade possible by the generosity of Mr* Bailey, of Johannes¬ 
burg, who hfa given 500I. towards the adaptation of the 
4 - % dmd hu promised 950!, a year for five years toward* 
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Mr O G S Crawford, of Kebk College, hu been 
appointed junior demonstrator in geography for one year 
Mr G C Robson, formerly exhibitioner of New College, 
has been elected to the vacant Naples biological scholarship 
lately held by Mr J S Huxley, of Balliol College 
Mr Selwyn Image, of New College, who has recently 
delivered his inaugural lecture u Slade professor of fine 
art, is a well-known student of the microlepidoptera, and 
is at present a member of the council of the Entomological 
Society of London The seal of the society, which la a 
work of great artistic merit, was designed by the new 
Slade professor 


lo encourage further interest In the subject of oceono- 
giophv, it has been decided to Invite the members of Dr 
Bruce's class In geography at the summer school at St 
Andrews this year to write essays on certain aspects of 
oceanography, and to submit them at the end of next 
spring The essays are to be oi> one or other of the follow¬ 
ing subjects —(a) on the effects of wind, temperature, and 
salinltv on the circulation of the ocean, or (b) on the ques¬ 
tion of continental connections The competition Is only 
open to members of Dr Bruce ’r class, and the essays must 
b- lodged with the director of studies on the last day of 
April, 1911 T. wo prizes will be awarded, viz two rets of 
the report on M The Scientific Result of the Voyage of the 
s y Scotta during the Years iqoa, 1903 1904 " The two 
successful essays will be published either by the Scottish 
Oceanographical Laboratory or m the Scottish Geo¬ 
graphical Afagaiine 

The Electrical Review in its issue of October ai directs 
attention to the great falling off In attendance at the even¬ 
ing classes of our technical mhools which occurs during 
the course of each winter session It contrasts the eager¬ 
ness of the prospective student in ronnulting the teachers 
as to his course, In buying the text-books, and in making 
all his arrangements for strenuous work during the forth¬ 
coming winter evenings, with his tired and weary look and 
his vain attempt to follow the explanations given by his 
class teacher three months later For this change, sheer 
fatigue and inability to stand the strain of perpetual day 
and evening work are responsible and the Review charges 
the evening-school authorities with attempting too much 
and demanding attendance on the part of students for four 
or five evenings per week It points out that undue strain 
can only be prevented by a reduction of the evenings of 
attendance to two, or In exceptional cases to three, per 
week, and urges the authorities to take this step as a 
means of improving both day and evening work of the 
students who attend their evening classes 

The Duke of Connaught on November 5 laid the 
foundation-stone of the new University Hall of the Cape 
University The council of the University presented an 
address, In which the hope was expressed that the union 
now accomplished In South Africa would lead to the con¬ 
version of the present Cape University into a teaching 
university for the whole of South Africa, by Incorporating 
existing Institutions of higher education as constituent 
colleges, and by creating chairs for those subjects for which 
no single college could provide In replying, the Duke of 
Connaught aold he trusted that the funds necessary to 
convert the Cape University Into a great teaching university 
would be forthcoming At a university luncheon held on 
the same day, Mr Malan, Union Minister of Education, 
announced that Mr Otto Beit had agreed to divert the 
sum of 100,000/., bequeathed bv the late Mr Alfred Belt 
for the foundation of a unlverifty at Johannesburg, to the 
creation of a great teaching university at Groote Schuur, 
the estate of the late Mr Cecil Rhodes outside Cape Town 
It Was also announced that Sir Julius Wernher has 
promised to make up the amount to a total of 500,000/ 

A new engineering laboratory was opened at the 
Darlington Technical College on October ao bv the Hon 
C A Parsons, F R S During the course of his address 
Mr- Parson• said that in the early part of last century 
engineering was principally guided by traditional rule and 
trade knowledge, handed down from father to son ami 
from master to apprentice Engineering has gradually 
assumed a more important place, Its field of operations has 
become wider and more complex, and It has become 
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imperative to institute, Instead of the old and primitive 
methods, systematic technical training for young men 
There Is probtbly no field of work in modern times where 
so great an amount of well-ordered experimental Investi¬ 
gation has been undertaken as In engineering Referring 
to the advantages of engineering workshops, Mr Parsons 
said that knowledge, more especially of the practical kind, 
must be acquired when a man is receptive, and at such 
an age when Ideas and Impress Ions become so ingrained 
as to constitute intuitive and guiding principles In after 
life In the engineering laboratory students are brought 
face to face with materials and machinery for dealing 
with and discovering principles, they gradually acquire a 
familiarity with practical engineering and the power to 
think In engineering materials, and to form a mental pic¬ 
ture when ft Is necessary to design a new or improve an 
old machine or to design new methods of work Such a 
training fits a student to go out Into the world with mind 
find eyes alert, ready to acquire more knowledge, and fit 
to command suwess In most branches of engineering Hy 
the help of good technical training a much larger propor¬ 
tion of men of high standard are produced than formcrl> — 
men of knowledge capable of talcing the lead and com¬ 
manding, and able and willing to deal fairly with their 
subordinates 

lint executive council of the County Councils* Assenta¬ 
tion has made a series of recommendations with regard 
to rural education They follow the main lines of the 
proposals of the Departmental Committee on Agricultural 
Education, which reported two years ago Among other 
plans, the council encourages the formation of separate 
agricultural committees appointed by the county education 
committees Another proposal in to appoint, in consulta¬ 
tion with the agricultural college with which the countv 
may be associated, a resident agricultural Instructor and 
adviser ut a salary of not less than 500/ per annum, who 
shall be under the control of the county council The 
duties of this offkrr will be to give courses of lectures 
during the winUr months, to supervise experiments nnd 
demonstration plots, to visit farms, small holdings, or 
allotments, and advise as to the appearance of disease in 
crops, insect pesls, and on other mutters, to meet bodies 
of farmers at local exhibitions and shows far the purpose 
ol discussion , to organise classes for Instruction In farm 
labour subjects and prise competitions in connection with 
such subjects as hedging, ditching, and thatching, ind to 
advise the committee as to the establishment of perm-inent 
centres for agricultural instruction It is also suggested 
that each county should organise, with the aid of the 
agricultural adviser, developments of a semi-education a I 
character In connection with cooperative small holdings 
Instruction In pig-breeding, the establishment of poultry 
societies for improving breed and management, the pro¬ 
vision of instruction In bee-keeping, the cstablishim nt of 
demonstration small holdings, the provision of a central 
count> garden with demonstration and experimental centra 
for horticulture, and the provision of a demonstration 
fjrm of 100 to ioo acres, which might be used later ns thi 
nucleus of a farm Institute The association estimates 
that aoooJ per annum will be needed as a commencement, 
and suggests that «m application should be made for a 
grant of this amount Tile association hns adopted the 

view of the Departmental Committee that 11 agricultural 
eduction Is of such vltnl importance to the United 

Kingdom that no effort should be spared In making the 
provision for it ns full nnd complete as possible," and 
thnt a complete system of technical agricultural education 
is 11 the natural corollary to the vast sums spent on 

1 lementary education in the rural parts of the country ” 

SOCIETIES AND ACADEMIES , 

London 

Roval Society, November 3 —Sir Archibald Geikie 
KCB, ptesfflent, in the chair —Sir D Bruee and 

others (1) Trypanosome diseases of domestic animals in 
Uganda II — Trypanosoma brucet (Pllmmer and Brad¬ 
ford) (a) ^Trypanosome diseases of domestic animals in 
Uganda Vi —T rypanosoma vivax (Zlemann) —H 6 

W B fry, and H S Ranksa Further results 
of the experimental treatment of trypanosomiasis being 
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a progress report to a committee of the Royal Society* 1 
This paper gives detailed results of the continuation of 
the work which has been going on under the direction of 
a subcommittee of the Royal Sedety. The general result* 
have confirmed an opinion which the authors have b ef ore 
expressed, vU that antimony Is a more powerful trypan©*' 
cloe than arsenic, and that such compounds ae they have 
tried have not shown such severe toxic effects Os some 
arsenic compounds have But there are unpleasant effect* 
produced (varying according to the animal used) by anti¬ 
mony, sunt as sloughing and necrosis at the sett of Injec¬ 
tion and severe pain, so they have devoted considerable 
time io the study of new methods and new forms of 
antimony Finding that In dogs the subcutaneous and 
Intramuscular administration caused pain and sloughing of 
the tissues, intravenous Injections of the molts were tried* 
The elimination of the antimony was so rapid, however, 
that, beyond prolonging life, little good effect was pro¬ 
duced , so that eventually the Injection of the metal itself, 
in state of finest division (devised and prepared for them 
by Dr R H Aders Phmmer, of University College), was 
tried This is taken up by the leucocytes, and la gradu¬ 
ally transformed into some soluble compound, ana their 
Idea was that perchance It might be carried to parts of 
the body not easily accessible to other methods of adminis¬ 
tration The results so far hove been, on the whole, morp 
satisfactory than those of any other means thev have 
tried, but the technique m many animals Is difficult and 
there have been difficulties in the preparation of the 
antimony Although putting n metal into the circulation 
sounds impossible, they have not had any case of plugging 
of capillaries in rats, guinea-pig*, rabbits, dogs, goats, or 
horses ft of course acts much more slowly than the 
salts, and takes from two to three times ns long to ckar 
the peripheral circulation of tnpanosomes as subcutaneous 
injection of a salt does But the excretion Is also much 
slower so that the blood and organ* are In much longer 
contact with antimony than when a salt Is administered 
If carefully administered no Irritation of the tissue* Is 
produced, and the vessel walls are not affected Animals 
appear to be more susceptible to overdosage thin with 
the salts, and It is curious that an animal with trypano¬ 
somes in the b'ood can be**r well a dose which is fata! 
to a healthy animal It has also been used intru- 
peritoneally successfully in rnts and rabbits A number of 
experiments hove been mad< with silver salts, with nega¬ 
tive results In every tase A number of experiments have 
been made with two new compounds (one an araenlc- 
ramohor compound, one nn organic antimony compound) 
kindly lent to them by Dr Morgan, of the Imoerlfit 

College of Science, with negath* results—Dr J W W 
ItsphsfM and Dr H B Panthom The peculiar 

morphology of a trypanosome from n caw of sleepfng 
sickness, and the possibility of Its being a new species 
(Trypanosoma rhodesiense) The main points of the 
paper may be thus summarised —(1) This trypanosome 
was first observed bv one of the authors (J W W S) 

In February In the blood of a rat infected from a case 
of sleeping sickness (s) The* patient. W A , Infected 

in Rhodesia, had never been tn Glossina palpalts arras, 
though hr hod been in areas infested with G morofafij 
and G fusca (3) The trypanosome shows long forms and 
short stout or stumpy forms with hardly any free 

flagellum, but it is unique in that about 6 per cent of 
the forms have the nucleus at the posterior (non-flagellar) 
end near the bUpkaroplast and in some cases actually 
posterior to it (4) Such forms have not been described 
before In any known strain of T jgambiense CO Pro- 
- longed search has been made for thorn In the stock Inborn- 
tor v strain of T gambiense, but thev have not been found 
(6) They ore not due tn the drying of the blood films, 
because they ran be seen by infra vithm staining, and 
because dried films of the ordinary T gambiense strain 
do not show them (7) They are not degenerate, as 
division forms of them occur (8) Thev are not due to 
drug treatment, because the original animals were Inocu¬ 
lated before treatment was begun (0) These forms still 
persist In rats, guinea-pigs, rabbits, and monkeys (10) On 
morphological grounds the authors believe thev are deal¬ 
ing with a new species of human trypanosome also 
causing sleeping sickness, for which they propose the nama 
T rhodesiense. —Dr F W Mott Note upqn tbs 
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HAinlnatiofDi with ntfitlve results, of the central nervous 
Mtem lo a case of cured human trypanosomiasis A 
Hkh belonging to the 4th XAR. (aged thirty at death) 
»tt found to be suffering from trypanosomiasis In June, 
im$i and received treatment with Inorganic arsenic The 
»Vg was given .intermittently for eighteen months or 
rtors, and pushed until toxic symptoms of neuritis and 
mental dullness rendered further energetic treatment 
Impossible , trypanosomes were then no longer obtained by 
puncture of the glands Unfortunately, there is no note 
of lumbar puncture having been performed until a few 
months before death Sir David Bruce, in December, 
1906, saw this man, and stated that he appeared to be in 
efeoeflent health A year later he waa seen by Captains 
Haiherton and Bateman, who reported no symptoms of 
sleeping sickness They made a very careful Investigation 
of the blood, both by microscopic examination and by 
experimental injection into monkeys, the results were 
negative In June lumbar puncture was performed, and 
17 c c. of fluid withdrawn, the centrifuged fluid 
snowed no lymphocytosis or trypanosomes, Injection of 
the fluid into a monkey was followed by negative results. 
The patient was attacked with pneumonia in August, 
and died three days after admission to the hospital 
Post mortem the brain was found quite normal in appear¬ 
ance, and there was no excess of fluid Histological 
Examination —Sertions were prepared of portions of the 
cerebrum, cerebellum, and medulla oblongata by all the 
methods which the author had previously adopted for the 
examination of sleeping-sickness cases fie found no trace 
of the characteristic meningeal and perivascular infiltra¬ 
tion nor of gliosis It may therefore be assorted that this 
case proves that human trypanosomiasis is rurnblp but it 
does not prove that bleeping sickness is curable, for the 
author contends that the diagnosis of “ sleeping sickness " 
can only be made when there Is a proof that the trypano¬ 
somes had invaded the sub-arachnoid spate The tissues 
were forwarded to the author by C A Wiggins, the ailing 
principal mcdicnl officer of Uganda —Miss M P Flta- 
garald The origin of the hydrochloric arid In the gastric 
tubules —Dr A Hardsn and R V Norris Hie 
fermentation of galactose bv veast and veast juice (pre¬ 
liminary communication)—W M Thornton The oppo¬ 
site electrification produced by nmmal and vegetable life 
— R Khrtcputrlek A remarkable pharetromd sponge 
from Christmas Island 

Challenger Society, <Vtr*hrr 36 —Dr A E Shipli y m Ihe 
chair—Mr Borland exhibited and made remarks upon 
Pilulina jeffreytit, a rare specie* of Forammlfera dredged 
west of St Kllda by the Goldseeher, which had onlv been 
recorded onco since its discovery by the Porcupine in iR6q — 
Mr Tata Rsgan discussed the evolution of the flnt-fisheb, 
which he regarded as asymmetrical perriies, from somr 
form not unlike Psettodes, indifferently dextral or sinistra!, 
had arisen two well-marked groups, and eoch of these 
had split into two series, a sinistral and a dextral 
Parker's researches on the optic nerves had made it clear 
that reversal to the asymmetry of opposite sign w is 
secondary in the Pleuronot tidies 

Paws 

Acadtmy of Selene**, OcohM 11 - M i .mde Piesrd in 
the chair —The president announced the loss by death of 
M Gemot— Henri DouviiM Some cases of adaptation 
The origin of man A discussion of some modifications 
produced in various specie* by change in the conditions 
of life, including changes which may possibly have been 
produced In the nnthropoid apes by lower temperature, 
reduced rainfall, and consequent destruction of fortsts — 
W Canto Observations of the flew Cerulh planet 
(KU) iqto, made at the Observatory of Marseille* with 
the Elchens equatorial of afi cm aperture Observations 
Art given for October ai and aa, ana also the positions of 
the comparison star—H Laross The extinction of the 
dfoonttaultlea by reflection at the extremities of a tele¬ 
graphic line In a previous paper the expressions for the 
potential and current on a telegraphic line of indefinite 
Wdglh were given, the case of a line of limited length 
It Wqrked out In the present communication —G A 
HwilisUuli The Influence of the magnetic field on the 
duration of the lines of the spectrum emitted by luminous 
*apouje in the electric spark In a magnetic field the 
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durations of nearly all the lines are diminished, and the 
intensity of the action on the different lines appears to be 
selective Nearly all the lines diminish in intensity except 
in the immediate neighbourhood of the electrode — 
Georges Olauds The preparation of argon Compressed 
oxygen prepared by the fractional distillation of liquid air 
is now an article of commerce If the proportion of 

oxygen is more than 95 per cent , as Is always the case 
in practice, the chief impurity Is argon, the volatility of 
which is Intermediate between that of oxygen and that of 
nitrogen Since the oxygen Is very readily absorbed, such 
a mixture forms an advantageous starting point for the 
preparation of argon —L tap The osmotic equilibrium 
of two fluid phases —M, David A method of analysis of 
fatty bodies by the separation of the solid fatty acids 
from the liquid adds This method li based on the fait 
that, at a temperature of 13° to 14° C , the ammonlacnl 
salts of the solid fatty acids are absolutely Insoluble in a 
large excess of ammonia, whilst the ammonlacal salts of 
the liqultf acids are completely soluble Results are given 
of the application of tne method to the separation of 

stranc or palmldc acid from oleic acid —G Damns and 

H Rost The synthesis of ketones in the tetrah>dro- 

aro mafic series Cyclohexene is treated with an ui>l 
chloride In presence of aluminium chloride, and the pro¬ 
duct of the reaction heated with an excess of dkihyl- 
anihne The physical properties of four ketones prepared 
1 b> this method are described —Em Rourquwlot and M 
I Srldsl A new sugar, verbaicose, extracted from the 
root of 1 crbatcum Thaptux The mode of extraction 
employed is given in detail The new sugm is inalogous 
to stuchyose, of which it would uppenr to be in isomer 
and from which it differs by Its higher melting point and 
ils greater rotatory power, it gives levukwe, glucose, and 
gnlactose on hvdrolyxN —G Prisdsl and b Qrmndjsmn 
liquids with focal comes Liquids of the group of ethW 
a 20 xy benzoate are characterised by the exist* ni p of groups 
of focal conics in their mass or ut their suffice — 1 ' A 
DxrtfMfd Two lower organisms m< t with in the 

Rose off laboi atorj —A Imbwrt Hie influence exerted 
bv pain on the form of ergographic diagrams of fatlgur 
— H Two and (. PMk Ihc experiment il and chemic il 
ocular aition of bitumen dust and vupoui Ihtumm dust 
uin rapidly produce various lesions of the eye in man 
I he condition of the eye before exposure is an Important 
piedlsposlng rjuse, and the action of sunlight Is also 
prejudicial The lesions resulting from th* ntion of 

hituiden vapour upon th* e\e me 1 omp irutiv* I\ slight 
—M Vrbmln, Cl Bowl, and A Pslgs n mj st« niisotion 
of water on the large scale by ultra-violet light The 
water is caused to circulate spirally round a snmee of 
light in such a manner that with a flow of ao cubic 
metres per hour the water Is exposed for three minutes 
lo the rays With this device complete sterilisation of 
water has been obtained with fm expenditure of twr»t> 
watts per ruble metre —Ch Ortvlsr The duration of 
life in the Madraporcs —Henry Mmu The cytology of 
Endontfrei olbironr —Y Dwprat The geographical distri¬ 
bution of the different layers recognised In Yun-nmi (Gf*>- 
logical expedition, 1909-10) —Julius Schuster 1 he 
geological age of the Pithecanthropus of the pluvial period 
in Java From a study of the fossil plant* collected from 
the Quaternary deposits of Lasem, Java, the author 
ible to confirm his earlier estimate of the age of Pithecan¬ 
thropus If with Penck the age of Homo hctdelbcrgensts 
be taken as 300,000 years, Pithecanthropus lived at least 
400,000 year* ago—Louis Osntll Geological sketch of the 
nusstf of Kibdana (Eastern Morocco)—E A Mmrtol 
The chasms of the Pyrenees A short description of seven 
groups of subterranean fissures, eighty-four in all, together 
with a discussion of their < ffect on the water supply of the 
district 
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heat'd Alumiiuom Phoaphot* Dr F Horton.-*On tbe Determination of 
the Ttorikm of a recently- f ormed Water curiae* N Bohr — Atrial Plane 
Wave* of Finlto Amplitude Lord Rayleigh, O M , F R 9 —Observation* 
on the Anomalous Behaviour of Delicate Balance*! and an Account of 
Doric** for mcreaatog Acorncr in Welghinv* T J Manley —On the 
Improbability of a Random Distribution of the Star* Jo Space Prof 
F W Dy*ofl, F R.S.—The Condition* rncoury for DIatontinuowi 
Motion hi Gaat* 0 I Taylor - (i) On the Radium Content of Ro*olt, 
(a) Meaanreraent* of the Ratr at which Helium I* prodnead In Thorianlte 
and Pitchblende, with a Minimum JUtlmale of their Antiquity lb* 
Hon. R j Strutt! P R S. 

M ATitaMATic av. So c i e ty, at 3 30.— Annual General Meeting —The 
Relation of Mathematic* to Experimental Science (Pneitdentlal Addreta) 
Sir W D Niven.—Propertlea of Loaarhhmko-eiponcntial Function* 

€ H Hardy —The Double Ptx of Llrtev G T Bennett.—On Semi 
integral* and Oadllatbif Rocce*alon* of Function* * Dr W H Young — 
On the ErUtenoa of a Differential Coefficient Dr W H Young and 
Mr*. Young — 1 Tb# Analytical Extenshn of Rkmann* Zeta function 
F TavanL—The Geometric*! Representation of non rral Point* b epaoe 
of Two and Three Dlmennon T W Oiaundy —The Extension of 
Tanber’a Theorem T E Uttfowood —A Note on the Property of being 
a Differential Coefficient Dr W, H Yount —The Stability of Rotating 
Shafts F B Plddu-k.~A Clam of Orthoeonel Surface* J E. 
Campbell - On Noo-Integral Order* of Hummabfllty of Seriea and 
Integral* b. Chapman —Optical Geometry of Motion A. A Robb. 
—TtiDeo-llnaar Transformation*, apecially in Two Variable* Dr AR 
Fomvth —On the Condition* that a Triaonometrical Series thouM have 
ihe Fourier Form Dr W H Young —Note* 00 Terminating Hyper 
geometric Sene* Dr W F ^hepoard —Tbe Tran*forts*(too of a 
particular type of Electromagnetic Field and iu Physical Interpretation 
H Bateman. 

ImmTimoM or Ri ■ctkical Rhoiksuh, at t —Inaugural Address of 
the President SZ.de Ferranti 

Societt op Dykks and CoLOuaiars, at 8 —A Comperinon be t we en the 
Action of Dyeing, Tanning, and Vulcanisation W P Dreaper 


FRIDAY , Novum be* it 

Royal Astronomical Society, at 5. —On the Formula for comparison of 
Observed Phenomena of Tupiter * Satellites with Theoi y W de Sitter — 
Photographs of Halley s Const taken with ihf Astrosraphk Tslcscopa at 
tho Cordoba Observatory C. D- Perrin*.—Third note on the number of 
Faint Star* mith large Proper Motion* H H Turner—(1) Mean Areas 
and Heltographir I titudn of Son-spot* In 1907, 1908, and 1909 ft) Ob 
servation* of Minor Planet* m 1909 , (3) Observation* of Jupiter t Eighth 
Satellite In 1010 Royal Observatory, Greenwich — f WwbmbU Pmftrt 
Preliminary Cowpamon with Observation of the Tables of the Four 
great Satellites of Jupiter R A Sampeon.—<i) The Sistsmatic Motions 
of the Sion of Bom * 41 Preliminary General Catabeue 4 , (a) Note on a 
Moving duster of Helium Stan in Perseus A. S Eddington 

Malacological SoctKTV, at 8,—Ou the names used by Bo!ten and 
Dm Costa for genera of Venerdla A J Jakes-Browne, F R 9 .—On 
New MeUnltdw from Goram end Kei Irian k, Malay Archipelago 
H B Preston —On the Anatomy of the BntUh Species of tbe Genua 
Psammobia H H Bloomer —Note on Triion trsilmiu* Major A J 
PeU*. 

Physical Society, at I—On the supposed Propagation of Equatorial 
Magnetic Dbuurbenres with Velocities of the Order of too miles per 
second Dr Chree, F R S -On Cuaped Waves of Light and the Theory 
of the Rslabow i Prof W B Morton —Exhibition of a Brightness 
Photometer J S. Dow 
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Rota 1 Anthoopoiogical Intittot*. at Ail— The Cantea of 
Bengal (Epidiascope) Sir H H Rwley, K Cl K, C.S.I 


Zoo logical Society, at 8 . so.—On the Inheritance of the Webfoot 
Character In Pigeon* J Lew's Bon bote —Note* on the little known 
Lizard /aetrla jncksemi Blgr , with special r efe rence to iu Cranial 
Character* Edward Degen —On hmerrim Jchfonnttncm Bibr G A. 
Bon longer, F R S.—Re narks on lwo Spears nf Flriies of the Genu* 
Gobi us, from Observation* made at Roncoff Edward G Boulanger 
Royal Statistical Society at s — President ml Addrm on a Statistical 
Survey of tbe Problems of Pauperism Lord Gewgs Hamilton GC.S.1 
MineratOGICAL Society, at 3.30 —Anniversary Meeting—Farther Notes 
on Wood tin J H Collin* - On the Alteration of tbe Falmr of 
Granites to China day T M Coon.—On Wiltshire^e, a new Mineral 
from the Htnnenthal ProL W J Lewis —A new Locality of Phenaklta 
In Cornwall A Ruasall 


Jumoi Institution of Engineers, at 7 3*— Prerideurial Address on 
the Influence of Pure Science ip Engineering jrj J Thomson, 
F R.S. 

Institution or Civil Enoinbsm, at A —Fwrihor din utd m The 
London County Council Hoi bora to Strand Improvement, and Tramway* 
Subway O W Homphrcyi 


WEDNESDAY, Novehue >6. 


Royal Met eor ological Society, at 7 so.— RaanH* of the Homriy 
Balboa Aacents mad* from Manchotor, lfarch iBth-igfth, xoxo Mlm 
VMargaret White.—Registering Balloon Ascents, December flth to j«th, 

* uneenratloBs m uarpaao*, uecemeer out to 1 lUt, 1900 Chnnea J r 
Cave—Report on BoDeon Experiments at Blackpool 1 Copt C H Ley 
C1T-K«f[ktcring Balloon Ascents at Liverpool, June sist to 13rd, 19m 
*JF Marriott 

Rotal Microscopical Societt, at 8 —Specimens of British Mycstacoa 
A E. Hiltoo 

Entomological Society, at A. 
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Royal Soctkty, at 4 jo.— PrwlokU Poftn On the Effect of GravHy 
noon the Movements and Aggregation of fufJmvMArurk aaootkw 
Mlcro-organumii Harold Wager, F R.S —The Iaflaeoce of Bacterial 
Endotoxin* on Phagocyte*!* flnoudlnga new method for the DWereMla* 
tlon of Bacteria). (Second Report) L. 8 Dudgeon, P N Ponton, gal 
H A F Nllaovu—On the State or Aifngatfon ot Matter Part 1 oj* 
the Action of Salts in Heterogeneous Systems, and foe the Nature of the 
Globulin*. Part II On theActloa of Formaldehyde on Witte's Peptone' 
Part III On the Solubility of Phenol and certain Crystalline Sobe i tnoes 
In Salt Solutions Dr S B Sobryver —The Proteolytic ILmims of 
Dream Mia* Jean White —A Method f " ' ' " * 4 

Leproey Bacfllu* of Man F W Twort, 
aln Bacteria In Pun Culture G 


id for Isolating and Groering the 
ort.—The Oildadoo of Phenol by 
J Fosrlor, E Arden, and W T, 


Linnean Society, at 8.—(t) T h o o r eth ari Origin of Ptmntap 1 
and P mJJimo, from P ctrmrUts , (■) Supplementary Observetlooa on 
_ the (Tbeury of Monocotyledons being dernmd from Aqoade Dkotyle 
r doaa Rev George Henalow 

Royal Geographical foam, at 5.—Research Meeting Origin of the 
Present Geography of Northern Nigeria Dr J D “ ' 


FRIDAY, November 18 

l NXTTTinnoN of Mechanical Enchheeu, at 8.— Tbe Devefopoitst of 
Road Locomotion in Recent Years L. A. Lagroa. 
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THURSDAY. NOVEMBER 17, 1910 
THE CELLULOSE AGE 

iUi* Chemie der Cellulose urtter besonderer Berilck • 
sichtigung der 1 extd- t tnd ZellstoffinduHnen By 
Prof* Carl G Schwalbe Erste HHlfte Pp 
(Berlin Gebruder Borntrueger, 1910) Price 
9 mk 60 pfg 

T HIS work is created by on opportunity, and in 
producing it the author has obeyed what in 
another walk of life would be n “call Germany not 
having' produced a text-book or systematic work on 
(hit subject, the hiatus is a sufficient ration d'ftre 
for this publication The author's qualifications us 
a worker in the field of cellulose promise a worthy 
fulfilment of his task, and we may say at once, the 
volume before us—the moietv of the work to be com¬ 
pleted In and by a second volume, to appear at the 
end of this yeur—1* a weighty contribution to the 
literature of this section of organic chemistry 
The general title presages a systematic treitnuni 
of the subject-matter, but the plan and method laid 
down are not critically selective, and the result is 
rather a classified account of ongmul investigations, 
under sectional titles, such as “Cellulose and 
Alkalis," "Cellulose and Acids,’ "Cellulose and 
Softs," and “Colouring Matters” and “Oxidants,” 
&c The second part of the volunu under the mam 
title, “Derivatives of Cellulose,” deals successively 
with “ hvdratcelluloses ” 44 hydrocellu loses," 4 ‘ovy- 

ccllulosea,” “ hydracclluloNCs,” “acid celluloses,” &c 
The result is in effect a compilation, an edited 
bibliography In recording this general impression 
we do not wish to detract from the value of the book, 
we merely note for the benefit of our fellow-students 
that there is a certain nonconformity of its matier 
with the title, and the promise of a pioneer work, 
which it contains, is still unfulfilled The sub-title, 
“with special reference to the textile and wood pulp 
(eellstoff) industries,” also fails to Impress itself upon 
the plan or method of treatment, and therefore a 
dominating technical aim or Lettmotiv is no more in 
evidence than the critical scientific The second 
volume yet to appear mav modify these impressions, 
but we do not anticipate that the work will take 
rank otherwise than as an exhaustive bibliographical 
record If we infer that this mav be the author's 
intention, it is because we have no special or self- 
rwttiflog preface ( Vorwort ), only a general introduc- 
rfldn (EuUettung), and the reader is left to form his 
conclusions 

Following the short Introduction in which tech¬ 
nical rather than scientific generalities are prominent, 
we are confronted at once with the full complexity 
of cellulose in the title of section 1, “ Die Baumwollc- 
oSuioM Lqft und Licht ” To open with the 
pmUsuii connoted* by this title is indeed to build 
&0o> the top, upon foundations laid irt tip air A 
merely 0 priori analysis challenges all wc know plus 
A wetl-deflned estimate of what we do not know pf 
fettulftM os a chemical individual, in being The 
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next section, “ Baumwb(KeceIlulose und Elektrlzittit,” 
continues to occupy the reader with problems of much 
complexity and obviously of the moat general import. 
The phenomena and reactions involved are those of 
the cellulose aggregate, of which nothing can be 
affirmed Section 4, “ Die Baumw ollecellulose bei 
Wfirmemfuhr," continues the study of the aggregate 
in relation to energy The scries of decompositions 
presented by destructive distillation are infinitely 
varied, and pyrogenetic products of resolution are 
generally the least simply related to the parent sub¬ 
stances or molecules, the author does not attempt 
this genealogical investigation 

We notice in passing that no mention is made 
either of the specific heat or heut capacity of cellu¬ 
lose, or of the physical phenomena, such as changes 
of volume and dimensions, within th* range of tem¬ 
perature—/ c up to 150 0 — which conditions the per¬ 
sistence of celtulose as a chemical individual Since 
cellulose and many derivatives are now produced in 
the form of solids of regular and controlled dimen¬ 
sions, this important direction of physical investiga¬ 
tion is opened up 

The following and m un sections are devoted to the 
changes determined in the cellulose complex by the 
hi tion of acid?*, alkalis, .md snKs and oxidants, and 
its relations to colouring matters and 44 mordants,” 
generally to such compounds whu.h enter into what 
it is now fashion ihle to tall ‘ adsorption " combination 
It is particularly in the treatment of the complex 
phenomena attending hydration, hydrolysis, »nd con¬ 
densation, that the author should have adopted n 
critical method \ “genial” drawing is worth a 
volume of photogriphy, and if the author had trusted 
himself as impressionist r ither than camera artist he 
would have used his great opportunity to more 
adequate purpose No clumist regards ‘hydrocellu¬ 
lose,” “hydractllulose,” 4 hydrutcellulose/ oxycellu¬ 
lose,” as terms defining chemical indivuUnU, thev 
connote a more or lest* definite equilibrium of it lion 
and reaction y\ nbln the ullulosc iggregatc, which is 
susceptible of infinitely ynried “ schemes ’ of degrada¬ 
tion , these are better classified in relation to the 
determining conditions than in terms of presumed 
end-products The alternative method, y\ith the con¬ 
scientious discharge of the duties of an “all-truistic” 
bibliographer, leaves the reader without mental pic¬ 
tures which arc the pleasurable reward of the dili¬ 
gent student Students of the natural sciences bewml 
a tendency to over-population of their book-world ns 
of other "worlds” The literature of cellulose is 
already of formidable dimensions, and vet its funda¬ 
mental rhemistrv can be set forth on the proverbial 
4 half-sheet of notepaper ” 

The present phase of diffuse expansion in the re¬ 
gion of 1 cellulose” and other typical colloids calls 
for a more critical attitude of workers nnd in\ esti¬ 
mators, both in the researches undertaken and the 
extent of their records 

We may note in conclusion that the volume, in 
paper covers, weighs 731 grams It involves there¬ 
fore a considerable weight of cellulose, and, more¬ 
over, the printing and finish of the volume are un¬ 
usually excellent. 


D 
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DESCRIPTIVE MEtEOROLOGY 
Descriptive Meteorology By Prof Willi* L Moore, 
Chief of United Stales Weather Bureau Pp 
xvrfi+344 (New York and London D Apple- 
ton and Company, wo) Price iat td net 

A TEXT-BDOK by the Chief of the great Weather 
Bureau of the United States of America will be 
received with not a little interest, and Prof Wilks 
Moore, in submitting this treatise, has had before 
him the definite aim of pruviding the young men enter¬ 
ing the service of the bureau with ‘ a comprehensive 
introduction to modem meteorology " We think that 
the author has in most ways buccessfuIK realised his 
aim, though the gre it prominence given to American 
methods and the researches of \mencan official 
meteorologists make the work to some extent unsuit¬ 
able for adoption ns a text-book for htudmti* in other 
rmmtnr* The authoi warmly expresses his obliga¬ 
tion for valuable help received from wihous colleagues 
- \bbe, Bigelow Kimball, Henrj, ( ox, and Hum¬ 
phrey -and the extent of thu indebtedness will be 
appreci tied by those familiar with the writings of 
thc*e specialists in the “ Monthly Weather Review" 
and in various offici.il bulletins of the bunau We 
should have been glad, however, if attention had been 
d rccted somewhat more fully to the splendid work of 
\ L Rotch, for a book such as this should be n 
source of inspiration to the student, and nothing in 
American ineteorologj U more inspiring than a con¬ 
sideration of the hixtorv of the Blue Hill Observatory 
To indicate brufH the scope of the work, we may 
snv that the science of meteorology is given the 
widest possible reference, and that great attention is 
divoted to the dvnomics of the subject The opening 
chapters dcil ver> fullv with such general questions 
as the composition of the earch’s atmosphere, the 
physical condition of the sun and its relation to the 
earth's atmosphere, and radiation waves In their 
different forms Passing to * consideration of the 
vertical and hori/omal distribution of temperature, a 
special chapter is devoted to an interesting study of 
the so-called " isothermal layer," where perhaps de 
Dort’s term, 11 stratosphere, 11 might have been adopted 
A discussion of atmospheric pressure and circulation 
follows—where Buys Ballot's name is not mentioned— 
and Bigelow’s work is summarised In considerable 
detail (Chapters on anemometry and the winds of 
the globe, on clouds, and on precipitation in Its various 
forms, are good, but the international clniulfication of 
clouds should have been Included Then follows an 
admirable discussion of weather forecasting, a chapter 
on meteorological optics, and a final one ori climate 
- somewhat discursive, but excellent in its treatment 
of the influence of topographical conditions. 

Prof Moore U a master of the art of condensation 
•nfl the fortunate possessor of a good sense of propor¬ 
tion, and these qualities have enabled him to cover 
a wide field In a satisfactory manner The great 
q\gamsatlon the work of which he directs touches the 
practical interests of the people at many points, and he 
is at his best in discussing the practical problems of 
weather forecasting, which are illustrated by an excel- 
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lent senes of weather mops. Again, hit brief dtoiS 
sfons of such questions of perennial popular interest 
as the influence of forests on rainfall and the s up pos ed 
influence of the Gulf Stream on the climate of western 
Europe are excellent It was perhaps well practically 
to exclude mathematical formulae, but we think 
that here and there the book might have faepn 
strengthened bv the inclusion of statistics in tabular 
form Thus the vital differences between Insular and 
continental climates would have been most forcibly 
brought home to the student by actual data for actual" 
places along some given parallel of latitude across, 
say, the Eurasian continent 

Each chapter concludes with an excellent biblio¬ 
graphy, but the attention of American students might 
have been directed to the research papers issued from 
the British Meteorological Office during the last few 
years \nd the book properly ends with an index, 
but a ghnee at thU leaves us puzrlrd as to what prin¬ 
ciple was adopted in die inclusion of proper names* 
Buchan and Rotch are merely mentioned in the book, 
and their names are not quoted, nor are those of 
Bigelow and Humphreys, though their work la laid 
under hcavv contribution, whilst those of less well- 
kriown authors ore given In a book published in 
igio a different adverb should have been used in a 
reference (p 194) to "Sir William Thomson (now 
Lord Kelvin) " 

The publishers have done their work well and the 
volume ih a handsome one The numerous Illustra¬ 
tions and charts are excellent, though the map repre¬ 
senting the normal distribution of rainfall over the 
United States would hove been more readily grasped 
had it been printed in different shades of colour instead 
of merely with red isohyets running over a whits sur¬ 
face 


1 HKOHIES AND PHYSICS OF 1 HE SUN , 
fi) Let Thrones Modernet du Soled By J. Boater, 
"Encyclopedic ScientJftquc," Pp XI1+370+xti. 

(Paris Octave Dom et Fils, 1910 ) Price 5 francs. 
(2) Vorlesungen uber die Physik der Sonne By Prof. 
E Pringshelm Pp vtu + 435 (Leipzig and Ber- 
Un B Cm Teubner, 1910) Price 16 marks. 

N the first of these two books, dealing with our 
central luminary, the sun, the author presents 
his readers with a very well-arranged survey of the 
more modern views with respect to this important 
budv The author, who is one of the astronomers 
at the Meudon Observatory, is in a 'particularly good 
position to become acquainted with modern solar re¬ 
searches and opinions, and the solar work in pro¬ 
gress ut that observatory is second to none. 

The book bears evidence of the author's command 
of his Hubject, and the method of placing the material 
before his readers which he has adopted it one that 
is highly commendable and. particularly suitable for 
the valuable sales of volumes which form tUe 
" Encyclopedic Sdentlfique " 

Commencing with the general theories of the adar 
constitution, he makes a brief rtoumi of older dies 
up to i860, which include those of Herschql, Klrqft* 




ftttfner, Secchl, Ac* Then at tome length the 
obtufitr refraction and anomalous dispersion theories 
hf Schmidt and Julius respectively are discussed 
The temperature of the sun comes next under review, 
followed by a chapter on the dynamic and thermal 
equftfbrium of the sun Lastly, the electromagnetic 
Acid of the sun and the theories concerning the corona 
are taken in bund, and the views of Schuster, Bige¬ 
low, DeaUndres, Ebert, Nordmann, Arrhenius, ic , 
ere contrasted This chapter also includes an account 
of Hale's work on the magnetic held In sun-spots, and 
recent researches corned out tit Meudon on the high 
level strata of the solar atmosphere 

The text is well illustrated with numerous repro¬ 
ductions from recent solar researches, and the volume 
contains good bibliographical author and subject 
Indices 

(a) Prof PnngsheimN book is the outcome of a set 
of lectures which extended over a series of years at 
the Berlin University These lectures were not re¬ 
stricted to astronomical students only, so that the 
Subject was dealt with in a little more popular manner 
than otherwise would probably have been the case 

The twelve lectures which form the subject of this 
volume comprise a comprehenhive survey of the past 
and present views relative to the physics of the sun, 
and the author has managed to Include a great deaf of 
material in thebe lectures The information has been 
btought well up to dale, and the monochromatic 
work accomplished by the aid of the spectrohehograph 
in the hands of Desbmdres and Hale has been 
thoroughly dealt with, and forms a vuluable chapter 
The volume is well Illustrated, contains a great 
number of references, and is accompanied by useful 
subject and n&me Indices It will be found a service¬ 
able book for students and a good readable volume for 
those who wish to become acquainted with the pro¬ 
gress in our knowledge of the physics of the sun 


S 01 #J£ ASPECTS OF PHYSICAL CHEMISTRY 

(j) The Elements Speculations as to then Nature 
and Origin Bv Sir William A lilden, FRS 
Pp Jd+139 (London and New* York Harper 
and Brothers, 1910) Pnce 2s 6 d net. 

(a) Tk* Relations between Chemical Constitution and 
Some Phystcal Properties (Text-Book* of Physical 
Science Edited by Sir William Ramsay) By 
Prof* Samuel Smiles Pp xlv + 583 (London 

Longmans, Green and Co , 1910) Price 14 s 
(3) Physical Chemistry Its Bearing on Biology and 
Medicine By Prof James C. Philip Pp vu+ 
31a. (London Edward Arnold, 1910) Pnce 
7 » 6d, net. 

HE discovery of radio-activity has, by the 
introduction of a new idea, reawakened in¬ 
terest In many outstanding problems of physical 
eetenee. Prominent among these Is the fascinating 
question of the nfture and origin of the elements 
ChetnUta with the periodic table of MendelfefT before 
ttupl, in spite of the warnings of its author, have 
heed tmkfcle to resist the idea that some close genetic 
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relation exists between the different elements of the 
nine groups of which the table consists, certainly 
along the vertical lines and probably also along the 
horizontal series As to the nature of this relation¬ 
ship, nothing very definite was known or even imagined 
beyond the fact that it was accompanied by increase 
in atomic mass, and the probability that it was the 
result of condensation of some primal matter or 
protyle, under the influence of changing conditions, 
of which temperature was possiblj one of the chief 
factors 

(1) 1 he effect of recent work on the views enter¬ 
tained by chemists on llus question forms the subject- 
matter of the latter portion of Sir William Tilden’s 
book, the former half being devoted to a brief and 
clear exposition of the ideas which led to the formula¬ 
tion of the penodu la* The interesting account given 
of the various theories of the evolution and constitu¬ 
tion of the elements which have recently been proposed 
culminates in a tentative and most suggests e genei- 
logicnl table of th< elements, which cannot fail to 
arrest the attention of all chemists The author 
favours the idea that the elements of the seven chief 
vtitical groups (with exception o! the families headed 
b\ copper, chromium, and manganese) are directly 
% descended" from the seven elements from sodium 
to chlorine, the members of the odd and <ven aeries 
forming separate families with ,1 common ancestor 
The remaining elements (Group 8 and the exceptions 
just mentioned) are nwre or less directly descended 
from iron, which itself Is placed in genetic relation 
with aluminium The elements sodium to chlorine 
are direct de.«cendants of the corresponding elements 
of lower atomic weight, lithium to fluorine, and these 
are themselves formed by the condensation of vnry- 
mg proportions of the two primal constituents of all 
matter, positiv< and negative prolyle, us to the naturL 
of which nothing is known It is moreover, by the 
addition of further amounts of these two primal sub- 
si mces that one clement is derived from another 
of lower atomic weight 

Hydrogen Is a progenitor of lithium, and a mw 
unknown element, of atomic weight 3, is postulated 
as a precursor of fluorine The elements of the zero* 
group (the helium gases) are supposed to be by¬ 
products of the disintegration of elements of high 
atomic weight, possibly long extinct In this con¬ 
nection it may be noted that the radium emanation 
is stated to be wholly converg'd into helium, a con¬ 
ception at variance with the generally received idea 

Such a scheme, in the nature of things, teems 
with doubtful points, and the author is to be con¬ 
gratulated on his courage In exposing his ideas lo 
the shafts of criticism which are sure to be winged 
against them His table, however, undoubtedly ex- ^ 
presses much that has been vaguely in the minds of 
many chemists, and removes some of the chief diffi¬ 
culties inherent In the classification of the elements 
m the strict order of their atomic weights Where 
It appears to be deficient is in the expression of the 
relations between the members of the horizontal 
series. It must also be remembered that the only 
positive evidence of genetic relationship at present 
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the radio-active elements, seem* to Indicate thnt dev<* 
lutton occurs primarily along the horizontal series, 
and that the highest known member of the helium 
group—the newly-christened niton -takes its place 
In the chain of descent along with the other elements, 
and cannot be regarded simply as a bv-product, 

Fnough has been said, however, to indirate the 
great interest attached to this short work, and the 
service rendered bv the author m presenting in n 
collected form the ideas of chemists, enriched bv his 
own suggestions, on this fundammtal problem of the 
science 

(2) L)r Smiles treats of a subject much more amen¬ 
able to experiment than the disintegration of the 
elements, and the perusal of his bulk\ volume shows 
how difficult it is to arrive at am but empirical rela¬ 
tions between physical properties and chemical con¬ 
stitution, even when the effect of win minute ch tnge 
in constitution can be examined experimentally The 
work deals with the chief phisic.il properties of Lhe 
elements and thor Compound* (with certain excep¬ 
tions which have alreadv been considered in other 
volumes of the senes), and provides an extremely 
useful compendium of the work which has betn done in 
this connection The author has, however, not allowed 
lus subject, gre it ns is the mass of detail comprised 
in it, to overwhelm him, hut hus throughout paid 
* pec ml ittention to the applications wliuh have been 
mndt of the knowledge ncquirul to the solution of 
problems of constitution and to the cfftiL of progress 
in this branch of the subject on the general trend 
of chemical theorv lhe inti rest is further inert ised 
bv a preliminary clear account of the nature of each 
phvsual propertv in turn, and t historic il sketch of 
thi progress of knowledge vvi h rigard to it The 
author s final conclusion that further advance will 
depend essentially on a more compute solution of the 
problem of vnlencv will probablv commend itself to 
most chemists, and there seems little doubt that, ns 
foreshadowed in many parts of this book, the study 
of ph)Mtnl properties will H an important factor in 
the attainment of this result 

In his exposition of the general principles of 
pin steal ihcnmtn (3), Dr Philip hus aimed at giving 
nn account of the subject which will be of special 
value to workers in the borderland regions of biology 
nnd chemistry, and hus therefore adapted his book 
both in scooc and treatment to attain this end 
AVithout anv sacrifice of scientific accuracy, he has 
given a sound nnd readable account of the subject* 
of chief interest to biologists, and has illustrated 
them wherever possible bv reference to problems of a 
biological nature In addition to the ordinan fare of 
works on elementary ph>sical chemistry, special atjen- 
tion is paid to osmosis, permeability and lmperme- 
ubil£v of membranes, the properties of colloids and 
ndsorphon On the whole, the author has succeeded 
admirnbh in his purpose, and has provided a valuable 
Interesting introduction to the subject, not over¬ 
burdened with detail and nhnosl free from those 
mathematical subtleties which are too frequently the 
despair of biologists Arthur Habdbn 
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( 1) y| College Text-book of Chemistry By Prof Ira 
Kemsen Second edition, revised Pp xxiil+70a 
(London Macmillan and Co., Ltd, 1908.) Price 
101 net 

(a) Outltnes of Chemistry A Text-book for College 
Students By Prof Lotus Kohlenberg Pp. xfx+ 
548 (New \ ork The Macmillan Co , London ■ 
Macmillan and Co, Ltd, 1909) Price us net 
(i)'T'HE first edition of Prof Remsen's 11 College 
1 Chemistry M was somewhat unfavourably re¬ 
viewed in these columns [Nature, vol lxv, p 314 
(1902)], and, unfortunately, most of the faults then 
pointed out recur in the present edition Notable 
exceptions are, however, the treatment of the ionic 
hvpothesia and of the determination of molecular 
weights from measurements of osmotic pressure The 
leist satisfactory portions of the w'ork are those deal¬ 
ing with ph\ steal and electro-chenustrv Even 
on the purelv chemical side there are some 
passages which might be amended Thus it is not 
generalh true, as stated on p 144, that metals can 
be distinguished from non-metals according to 
whether they cfo or do not liberate hydrogen from 
h' drochloric acid to form chlorides (A better 
crijfrion is, howevrr, given on p 169) On pp 1S5-6 
volumetric anahses are calculated on the objectionable 
svs em based on a consideration of the weights of the 
reacting substances in the respective measured 
volumes, instead of by the straightforward “equi¬ 
valent " method 

Hiese faults are the more to lx regretted since the 
book is 111 manv wnvs admirablv suited for the purpose 
for which it is intended rhus ( hapter V , dealing 
with the atomic theory nnd the determination of 
atomic and molecular weights, is, for the most part, a 
model of clearness Attempts have been made to 
bring the work up to date by the Insertion of short 
references to the phnse rule, catalysis, the electron 
theory, radioactivity, Ac Within the scope allowed, 
lhe s>atematic descriptive portion is excellent The 
experimental exercises given at the end of each chapter 
arc w'ell chosen, but, unfortunutelv, few first-year 
students in this country would have the time or the 
Inbnruton facilities for carrying them out 
(2) Prof Kahlenberg's book is, like the preceding, 
intended for first-year students, and of necessity covers 
much the same ground, but there the resemblance 
ends The general plan, ns set forth in the preface, is 
to lead up to general theories through the fundamental 
facts and lawn instead of first laving down general 
propositions and then illustrating these by facts 
Accordingly, no mention of the atomic and molecular 
theories or of chemical nomenclature and symbols is 
made until the sixth chapter Is reached 
Physical chemistry does not occupy a prominent 
place in the book, nevertheless, seeing that Prof, 
Kahlenberg is practically the only opponent of the 
generally accepted Ionic hypothesis to be taken seri¬ 
ously, we turn with interest to the pages dealing 
with this part of the subject On p 429 we find the 
remark 'The main difference between the Claushji 
and Arrhenius theories is that the latter assumes the 
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pr e t erice of a very mudk larger percentage of dls- 
•delation", and on p 433, "The reader will have no 
difficulty In comprehending books that still use the 
nomenclature of the theory of electrolytic dissociation 
by remembering that the term ion as used In express¬ 
ing chemical change meonf the some as atom or 
radical" («c) 

The peripdlc law is discussed in Chapter XX , but 
'in the arrangement of the descriptive matter it is 
entirely Ignored This Is a great drawback, as in¬ 
organic chemistry without the periodic law and the 
Ionic hypothesis becomes a mere jumble of discon¬ 
nected facts, difficult to remember, and still more 
difficult to assimilate Otherwise the book contains 
as much pure chemistry as a student of medicine or 
engineering, who can devote onlv one year to the 
subject, requires There arc also short accounts of 
the chief processes in applied chemistry 


OUU BOOK SHELF 

Super-organic Evolution Nature and the Social 
Problem By Dr F Llurla With a preface b> 
IV D Santiago Rnman y Cajal Translated by 
Rachel Chalhcc and D H Lambert Pp xix-h 
*33 (London Williams and Norgate, 1910 ) Price 
7 s 6d net 

- * Man is a product of universal mechanics " 

*‘7 he solution of Ike social problem ts contained m 
the lout of evolution " 

"There exists un irrefragable law which has made 
man out of a conglomeration of matter, and this same 
law, sooner or later, will have to he followed, in order 
that man himself may attain the state of happiness 
that is his legitimate aspiration " 

Ihese aphorisms lie at the root of Dr Lluria’s 
philosophy The researches of Don Santiago Ramon 
y Cajal into the phytogeny nnd ontology of the nervous 
ftystem have greatly impressed him, and a third of the 
volume is occupied with an account of them He assumes 
that the nervous system of man will continue to increase 
in complexity "The brain of man still continues 
its psychic evolution " While agreeing that this is 
*' a conclusion of paramount value," we fail to trace 
the logical steps by which it is reached, nnd the same 
may be said of the further inference, "In society, 
super-organic organism, the rapidity of change will 
lie greater than in any other " 

With the best will In the world, it is not easy always 
to follow the author, as, eg, when he tells us that 
"Society lives in a profound error ns to property 
It has chosen the paltry medium of money instead 
of the grand inheritance of Nature, which belongs to 
it by right, confirmed bv the theory of evolution " 
But it is not only society that is to blame “The 
responsibility falls particularly on many men of science 
who have not understood the theory of evolution, 
giving it, for example, such a false and iniquitous 
interpretation as the struggle for existence—a dreadful 
distortion of the natural course of ideas." 

It is unfortunate that the translator is evidently 
unfamiliar with the technical terminology which is 
inseparable from a treatise of this description There 
Is no index 

The Romance of Afodrrn Astronomy , describing in 
Simple hut Rxacf Language the Wonders of the 
Haavens, By Hector Mecpherson, Jun Pp 333 
(London: Seeley and Co , Limited, 1911) * Price 51 
CoftOttNCiNO with a chapter on our place in the 
universe, the author proceeds In the established 
■tqueace with chapters on the earth’s motions, the 
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sun, Mercury, Venus, &c , completing the discussion 
of the solar system with comets ana shooting-stars 
At more remote distances the suns of space, stellar 
motions and systems, and nebula are the subjects 
claiming the writer's pen home forty pages are 
devoted to tides, the spectrum and other incidental 
subjects, while five chapters deal with popular aspects 
of astronomical history 

The treatment, though generally clear and accurate, 
seldom rises above the commonplace A feature 
which cannot be commended is the persistent intro¬ 
duction of somewhat lengthv quotations from other 
writers 011 astronomy This method of providing 
* purple patches " discounts the individuality of the 
writer, whether it be due to modesty or otherwise 
Though steering clear of error in his elementary 
exposition, the author 19 not guiltless of loose state¬ 
ments such as that siher-on-glass reflectors "have a 
light-gathering power far exceeding the telescopes 
whose mirrors are constructed of speculum metal " 
Manv of the illustrations are new, and, on the 
whole, well done, the artist being successful in finding 
picturesque settings for some of the more common 
ustronomical happenings The frontispiece, howc\cr, 
is very misleading, here an enlarged drawing of the 
head of Halley’s comet fills the picture above a por¬ 
tion of landscnjie put in doubtless for effect, the 
whole giving the impression that the coma stretched 
from zenith to horizon 

The Practice of Soft Checsemakiug 4 Guide to the 
Manufacture of Soft Cheese and Preparation of 
Cheese for Market Bj C W Walker-Tisdalc and 
I R Robinson Second edition, revised Pp 04 
(Ixmdon Office of the Dairy World , 1910 ) Price 
is net 

\ second edition of this little book having been called 
for, the authors have taken ndvant ige of the oppor¬ 
tunity for introducing a ccrtun amount of new matter 
With true commercial instinct, they have put in a 
section describing fullv the preparation of Bulgarian 
sour milk and sour cheese, but their chief object is to 
give a number of recipes for making soft cheese - 
often known ns cream cheese—hkelv to sell well and 
at n good profit 

Soft cheese is a much simpler matter for the pro¬ 
ducer than ordmarv cheese No great capital or 
strength arc required, the uniformity desirable for 
butter-making is not needed, so that comparatively 
small volumes of milk suffice, nnd the best demand 
esists precisely at the time when milk is in greatest 
abundance, 1 e in spring and summer It is therefore 
essentially a product that the small holder can go in 
for and the recognition of this fact by the authors 
adds grentlv to the \ilue of the book The process 
of manufacture is simple, and consists merely in add¬ 
ing rennet to milk or to a mixture of milk nnd cream, 
then seoarntmg the coagulum, and allowing it to 
dnut There are however, numerous details that re¬ 
quire attention, but these m-e fullv set out 
The book will be found verv useful for dairy 
students and small holders, as well as for the growing 
class of dwellers In the country who keep a cow for 
their own use 

Twelfth Report of the Woburn Exbenmental Fruit 
Farm Bv the Duke of Bedford K G , F R S , and 
S U Pickennd, FRS Pp 1V+5F (T-ondon 
Amalgamated Press, Ltd , 1910) Price ir 7l<f 
(post Tree) 

In this, the twelfth report issued from the Woburn 
fruit farm, the authors deal with the silver-leaf disease 
of plums and other fruit-trees in the thorough manner 
that characterise* all their work Tip* disease is 
caused by the fungus Stereum putpureum, but the 
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relationship is leas obvious than usual, because the 
fungus only fructifies on the tree that It hus klltaj* 
ana the mycelial threads are only discoverable with 
difficulty on the living wood The proof lies In the 
fact, well brought out in this report, that Inoculation 
of a healthy tree with a piece of the fungus nearly 
always causes the disease 

As its name implies, the disease is characterised by 
the tUvery look taken on by the leaves, due, appar¬ 
ently, to a disconnection of the cells Changes in 
nutrition processes are, no doubt, the immediate cause, 
but it is suggested that the final cause is a poison 
formed during the growth of the fungal threads, 
which then spreads into the tree This hypothesis 
explains, amonp other things, whv the fungus is never 
found on the diseased leaves The disease is usually 
fatal All kinds of fruit are not equally susceptible, 
plums come first, followed by apples, laburnums, Por¬ 
tugal laurels, and pears as the least susceptible If a 
tree recovers, it may still be badly attacked again; 
there was nothing to show that previous infection 
tends to immunise trees against subsequent attacks 
In New Zealand, where this disease is also trouble¬ 
some, the application of ferrous sulphate is recom¬ 
mended as a remedy, but the authors cannot find that 
It Is of any value Indeed, no method of treatment 
seemed trustworthy, and atl that the grower can do 
au yet Is to bum affected trees and so prevent the 
disease from spreading 

Elementary Treatise on Physics, Experimental and 
AppUed, for the Use of Colleges and Schools Trans¬ 
lated from Ganot’s “ Elements de Physique " By 
Dr E Atkinson Eighteenth edition, edited by 
Prof A W Reinold, FRS Pp xiv+1225 
(London Longmans, Green and Co , 1910) Price 

All teachers and most students of physics know 
Ganot’s “ Physics," and will be interested in the 
appearance of another new edition On examining 
the new volume they will find changes in the 
arrangement of subjects and chapters In the section 
dealing with heat, the subjects of solution, equili¬ 
brium, and liquefaction have been put into separate 
chapters Radiation is now dealt with under light 
In numerous parts of the book extensive additions 
have been made, and much new matter on modem 
subjects of physics of great importance has been 
added But to prevent an undue increase of size, 
sections dealing with matters of no interest to 
students of to^lnv have been omitted In its new 
form the treatise is likely to continue its populantv 
When another edition m necessary the editor should 
substitute a modem form of rain-gauge for that on 
p 1146* and revise the section on the Gulf Stream on 
p 117a* where several time-honoured fallacies are 
repeated 

Dunheifeldbeleuchtung «wd IJUramtkroshopre tn der 
Btoiogte und m der Medmn Bv N Gaidukov 
Pp* vi+8'j+T'ifel v (Jena Gustav Fischer, 19*0) 
Price 8 marks 

This booklet gives a brief but fairiv complete sum¬ 
mary of the researches ahich have been pursued by 
means of dark ground illumination and the ultra- 
microscope in the domain of biology and medicine 
Thus the ^structure of colloids and of 11 sols " and 
d the minute structure of various animal 
and vegetable cells as revealed bv these methods are 
wltomijgl But the methods themselves receive but 
tne ferment notice, the theory of the subject and the 
*appafmq| being dismissed in the space of a cotjpfc 
,ot pages? Those who desire to work at the subject 
wffl therefore have to seek instruction elsewhere In 
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•optd coses we do not think justice b done to op U ssry^ 
methods of illumination, in Fig 5* for * 

comma bacillus is depicted as being practically 
structureless when viewed by transmitted light* 
whereas with care a certain amount of structure can 
alwavs be made out Dark ground illumination no 
doubt does much to elucidate the finer structure of 
minute unicellular organisms, how far the uttra- 
mictoseooe will help remains to be proved. 

The work conclude* with a very useful bibliography, 
and is Illustrated with numerous figures in the text 
and five plates, two of which are coloured. 

R T. H 


LETTERS TO THE EDITOR 

[Thtf Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers $/, refected 
manuscripts tntended for this or any other part of Nature 
No notice ts taken of anonymous communications ] 

Tbs Limiting Lins of Sedimentation in Wave-stirred 
Areas 

If you can spare the space I think I can put jour 
reviewer (October 6, p 433) in the way of obtaining the 
information he 8 eek» as to the t4 limiting line of sedi¬ 
mentation " in 44 wt4ve-3tinvd arras ’* The presence of 
tidal and other currents is assumed 
In a paper to the Royal Society m 188a I chanced to 
hit upon thU limit, experimentally and incidentally, in the 
following observation — 

41 Dried peas placed on a glass plate in a slight 
depression on u sandy bottom in 6 Inches of water were 
rolled off by waves about iz inches long and about 1 inch 
high 

44 Shorter waves ii Inches high had much less effect 011 
them A little sand that had collected on the glass was 
beautifully rippled with i-inih ripples" (Proc Roj, Soc , 
188a, p. 16) 

According to this chance experiment the limit was rather 
more than half the wave-length. 

In 1884 I submitted to the late Sir G G Stokes, FRS., 
the cose of a soda-water bottle, trawled at about 40 
fathoms In the English Channel, which exhibited evidence 
that It had been subjected to long periods of quiescence 
with intermittent disturbance Sir George Stokes replied 
in the very important letter published In my paper on the 
Skerries shoal (Trans Devon Association, 1887, p 498) 
For publication In the some paper I had asked Lord 
Rayleigh to give me some simple formula for ascertaining 
the practical limit of wave-action His reply was — 

44 For each »tep downward of X/8 divide by a -a*" I 
mav mention that \ represents the wave-length 
Now according to this formula the disturbance at a 
depth of half (or four-eighths) of the wave-length is about 
onc-twenty^hM of that at the surface, whereas at the 
depth of rive-eighths It is about one-flftieth 1 believe that 
one-fiftieth is negligible, whereat one-twenty-th!rd is not 
always so 

Thus the limit of disturbance lies b e t ween half and five- 
etghthi of the wave-length 

This exactly agrees with my accidental tank experiment 
For further confirmation I may refer your reviewer to 
Stevenson's Interesting discussion on the 4 *Level assumed 
by Mud a Measure of Exposure " (Stevenson on Harbours* 
second edition, p f6) * 

f will not trouble your reviewer t^kh tnv own papers 
except to mention one in the Lmnean Society’s Journal* 
Zoology, vol xvlli , p 263, 44 Oh the Influence of Wave* 
currents on the Fauna inhabiting Shallow Seas *' 

At the recent inquiry on coast eros^pn Mr R, H. Worth 
eked a delightful soological proof «f a* local limit oI dis¬ 
turbance Speaking or Aleyontpm dtgttabm and several 
other hydroids, Mr. Worth stated that'— 

<f Somewhere below 35 fathoms they will attach thtfw 
setves to light bodies, above 35 fathom* they wtU rtmy 
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aft»ch v thamselvei to anything but' heavy bodies" (Royal 
ftttVfcMon on Coast Eroeloa, Am 405$) 

- A steady current has often no disturbing effect on the 
Mjt bottom, as the upper strata slide over the lower ones, 
but the slightest wave-action on the bottom, with Its 
akemating currents, Is most effective, and, as Sir George 
Stpkee pointed out (I believe for the first time), tne com- 
jbftted action of wave and tidal current may be very 
energetic, as In the case he cites, in which the combina¬ 
tion of a steady tidal current of two miles an hour, com¬ 
bined with a reoiproeating (low of one mile, would result 
44 its a flow rapidly changing between one mile and three 
mUes " I doubt whether this Important fact had ever 
o cc ur red to anyone else, and, up to the present time, no 
bos has taken any notice of It, so far as 1 am aware 
Torquay A R Hu\t 


Two Notes from India. 

1 au writing to report a rather curious freak lily which 
I have lately seen out here It was a garden variety, and 
It possessed a perianth of eight segments, which, however, 
Is not unusual, but It also possessed eight stamens, the 
anthers of which were joined together in pairs, the re¬ 
mainders of these organs being separate The union begun 
about two-thirds of the way down from their apices, and 
from then up was complete If any of your readers can 
suggest a cause I shall be glad to know It, I hove never 
seen such a condition before I ma> say that the rest of 
the organs were normal (there was onlv one flower on the 
plant), and both flower and plant were very healthy 

The second note which l might record as well, I think, 
though I know my statements about it will perhaps moke 
some people doubt my verarit}, Is that while on duty one 
day, in the evening, about twenty miles away from 
Sangor, Central Provinces, in January a year ago, 1 was 
driving baric through the jungle to Sangor about 7 30 p m 
when 1 distinctly saw what I consider to be an aurora 
borealis The sun had set, and there was no moon out at 
the time Suddenly faint streaks, and later distinct and 
many bright streaks, of light appeared across the sky, and 
I got out of the tonga and watched It about a quarter 
of an hour There was continual vibration and movement 
of the light as a whole and of individual parts The light 
was a plain white one, and very like a zigzagged comb 
No lights of any kind were near, nor could I see the fires 
OTr lights of any native villages except faintly In the 
distance, and these were quite distinct and easll> dis¬ 
tinguished from the sky phenomena I pointed it out to 
my tonga wallah, who shook his head and said he did 
nqt know what It was The stars were out, but that lr 
was not a planetary light 1 am certain 1 Imagine the 
occurrence of this phenomena must be most uncommon In 
tropical countries, and 1 noted It In my dtarv 

J H Barbour 

Jubbulpore, Central Provinces, India, October ao 


Instruction in Methods of Research 

In Nature of November 3 appeared an address bv Sir 
w A Tilden on modern scientific research 

The technical chemist may hardly agree with his con¬ 
clusions that the art of scientific discovery cannot be com¬ 
municated from one person to the other when the matter 
is oonridersd in its wider aspect, and although it may be 
true that the great discoveries of the future will be made 
V *** " inspired amateur," yet there is plenty of evidence 
that Is Germany, at anv rata, the general Increase of 
knowledge and progress Is to & great extent made up In 
datalf work, without which It may also be stated that the 
great discoveries would never be mode Progress In this 
detail Work to a great extent teems to be influenced, Lf not 
cpatrofW, by training In research. 

It It interesting to 1 note that some authorities seem to 
tlifve the Impression that ip this country the proportion 
ofheaemtit men to dfarists is higher than abroad 

Hi t** oofam as , of Natu** and e ls ewh ere I have 
Mhoc st ql tite teaching the priorities of re- 
rius in ail our drier ooflpges, and I hefisvs that 
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the student when entering them looks for some such 
training and expects It This trahung would be of great 
value to the majority of chemists, who will naturally find 
their future work In Industry. Its Influence must be felt 
in the oonduct of their future work 

The greater part of the time of the industrial chemlat 
Is taken up with dealing with unseen difficulties and over¬ 
coming them This may not be research In its proper 
sense, but these difficulties can only be overcome In «oe 
way, and this when examined in detail will be found to 
be very similar, lf not Identical, with that necessary for 
the conduct of research In fact, such work mtgnt be 
defined as the application of such principles of research to 
industry It is not the application of ordinary academic 
chemical knowledge That Is certain 

So that with such a training, I would venture to point 
our, the man who has not that " combination of mental 
powers which is called insight" will derive great benefit, 
for it seems difficult to think that thi student who has 
| passed the entrance examination and gone through the 
' college course can be entirely devoid of some such quality, 
even if he has not it to 11 superlatne degree The latter 
men must be trained, for has not Newton said that 11 zeal 
without knowledge is like expedition to a man in the 
dark"? 

Some two years ago I put the question Sir William 
Tilden mentions of the establishment of centr'd research 
stationN for the chief industries before a textile soriety In 
the north 

It was then suggested that there were many difficulties In 
the way of a technical nature One of the advantages of 
such a scheme would consist of the training which might 
be given to the younger men who are entering Industrial 
week, and It may be that this could, to a great extent, 
take the place of the practical training In the colleges 
themselves, which Sir William Tilden, perhaps rightly, 
depreciates when It is carried too far 

\\ P DRum 

Royal Societies Club, St James's Street, S W, 
November 5 

The Armour of Stegosaurus. 

PARDOR me for saying that there is not the slightest 
reason to believe that the restoration of Stegosaurus with 
a double row -of plates Is Incorrect, In spite of the state¬ 
ment of the reviewer in Nature for October 13 Not a 
single plate of this animal has been found with a sym¬ 
metrical base, the base always being at an angle to the 
vertical axis of the plate, this Implies that the plates were 
not placed on the median line, but to one side of it 
Furthermore, in the only specimen in which anvlhing like 
a complete series of plates has been preserved tht linear 
extent of these plates is, rough I \ speaking, 40 feet, and 
it Is a physical Impossibility to arrange them in one series 
on so feet of back These plates lie in position over¬ 
lapping one another 

rhe only point at Issue between Dr Lull, who has 
studied the Stegosaurs most cnrefullv, and mi self Is In 
regard to the arrangement of the plates Dr I ull believes 
that they Were arranged In pairs My own \Ipw is that, 
reasoning by analogy, they should have brut thus arranged, 
but the facte in the rase point to their having been 
placed alternately on opposite sides of the median Une 
No pair of plates has ever been found, and, making the 
greatest allowance possible for Individual variation. It 
seems Incredible that differences of several inches should 
exist between the plates from the two sides of the body If 
they were arranged In symmetrical pairs 

F A Lucxa 

Museum of the Brooklyn Institute 

The above ltftter from Mr P A. Lucas shows that my 
apologia* Are due to tht author of " Extinct Monsters and 
Creatures of Other Days " It Is Marsh's restoration of 
Stegosaurus wkh a single row of dorsal plates that is 
Incorrect, as was pointed out in a notice of Dr Lull's 
restoration In the American Journal of Science for March, 
1910, Id Nature for the present year In writing the 
review of Mr. Hutchinson’s volume I must have trusted 
to memory, which played me false R* L 
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THE CARNEGIE INSTITUTION OF WASHING* 
TON AND IIS WORK 

Q UESTIONS of the organisation, the objects, and 
the activities of the Carnegie Institution of 
Washington are of widespread Interest The demand, 
indeed, Tor popular and technical information concern¬ 
ing this institution la for greater than the available 
supply It should be stated, however, that It is not 
practicable to explain in any brief compass the history 
of the development of so novel an establishment 
There has been scant time thus far for those engaged 
In this development to step aside and write anything 
but an abstract of current events It should be stated 
also that the complexity of the subject is much greater 
than might appear to casual observation The insti¬ 
tution has recently issued the eighth of its series of 
year-books, or annual reports These year-books con¬ 
tain upwards of two thousand pages of condensed 


D Walcott, Edward D White, and Carroll 
Wright Articles of incorporation were duly approved' 
on the same date, and a board of trustees was there¬ 
upon elected These included the President of the 
United States, the President of the Senate, the Speaker 
of the House of Representatives, the secretary of the 
Smithsonian Institution, and the President of h the 
National Academy of Sciences as ex-officio ipepibap* 
along with twenty-two other members. On January 
29, 1002, the trustees of the proposed institution 
assembled in the diplomatic room of the Depfcrtmdnt 
of State, under the chairmanship of John Hay, and 
received from Mr Carnegie his recommendations for 
the foundation of the proposed institution, his outline 
of its general aims, arid his deed of trust, by which he 
transferred in perpetuity to the trustees as an endow¬ 
ment fund 2,000,000! worth of United States Steel 
Corporation bonds These bonds bear 5 per cent in¬ 
terest, payable semi-annually, so that the original 
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history, and when ope considers that they embody 
What improbably the most complicated miscellany hit 
contemporary literature, it may be seen to be no eat 
matter, even if one bad the time, to gam first-hand 
knowledge by reading these books, and it may also 
be seen to be no easy matter even for one participating 
in their publication to give a comprehensive summary 
of their contents Only the barest outline, therefore, 
of this history can be given in the present article, 
while jfpme major land many minor considerations of 
InttrisF doubtless to ^individuals may be referred to 
only casually Of not at alb 1 

On January 4, iqoa, a committee of incorporators 
he!<™meeting in Washington, IXC , for the purpose 
of comdering articles of incorporation, looking to the 
•establishment of what was subsequently called the 
Carnegie Institution This committee consisted of 
John S Billings, Daniel C. Gilman, John Hay, Charles 
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Income of the institution was 100,000! In December, 
1907, this endowment was increased by 400,000!, so 
that the present income is i20»oool. vj 

The institution was originally incorporated fm 
accordance with the provisions of the laws of the 
District of Colombia, under the title Carnegie Institu¬ 
tion. Subsequently, however, it was re-incorporated 
by an Act of the Congress of the United' States, 
approved April 28, 1904, under the title of Camtgi* 
Initiation of Washington, which is now its corporate 
designation 1 By this new Act of Incorporation, the 
institution was placed under tha control of a board 
of twenty-four trustees, all of whom had been mem¬ 
bers of the original board referred to above. ThU 
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board U self-perpetuating, but none of ita members 
may; be such by reason of official connection with 
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advantages of the museums, libraries,, laboratories, 
observatory, meteorological, piscicultural l( and forestry 
school, and kindred institutions of die 
several departments of the Govern¬ 
ment 

(b) To ensure the prompt publica¬ 
tion and distribution of the, results of 
scientific investigation, a field con¬ 
sidered highly important 

No great amount of reflection is 
needed to reach the conclusion that 
the fields of work thus clearly 
mapped out b> the founder could not 
be entered without some difficulties. 
That the organ is ltion of such an in¬ 
stitution would be no easy matter 
might have been inferred also from 
the experience of the closet^ 'similar 
establishment, the Smithsonian .Insti¬ 
tution, seventy years earlier* fpr n jt 
may be recalled that t;hq wisdom *pf 
the Congress of the United States 
debated the Question of the proper 
functions of Smithson'£ foundation 
for a full decade before arriving at 
definite programme for action Evgn 
amongst those best qualified to judge 


the United States Government or with other organ is a- of the merits of the ways ajid means available for 
tions Thus the institution is now, like any other the" inauguration of this new enterprise, a great 


private corporation, neither subject 
to any special restrictions by, nor 
benefited by any special privileges 
front, the Government 
The trustees meet annually in De¬ 
cember to consider the affairs of, the 
institution in general, the proggup of 
work already undertaken ( | the ^ initia¬ 
tion of new projects, and to <make the ^ 
necessary appropriation? for^the >n- ' 
suing ^year During "the interypls 
between ,the meetings Of the trustees 
the affairs of the institution are con¬ 
ducted by an executive committee 
This committee consists of sevep 
members chosen by and from the 
boartTof trustees and the president 
of the institution, who is a member 
ex-officto, and acts as chief executive 
officer 

Amongst the alms of the institution 
specifically set forth in the founder’s 
deed of trust are the following — 

{x) To promote original research, 
paying great attention thereto as one 
of the moat important of all depart¬ 
ments 

(2) To discover the exceptional man 
In every department of study when¬ 
ever and wherever found, inside or 
outside of schools, and enable him to 
.make the work for which he seems 
Socially designed his life-work, 

¥u) To Increase facilities for higher 
(education. 

(4) To increase the efficiency of the 
universities and other Institutions of 
learning throughout the country, by 
Utilising and adding to their existing 
facilities and aiding teachers in the 
various Institutions for experimental 
and other work, irf these institutions 
as far as advisable. 

(j) To enable such students as may find Washington 
the bedt point for their special studies, to enjoy the 
' NOi 3142, VOL. 85 ] 
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variety 0# opinions arose Indeed, the volume of 
excellent advice and suggestion received by the 
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iruitm of the institution dunng the tint two year* | not Inappropriately may be addpi the dktskttr kt 
of kts existence wee overwhelming In abundance, j charge of the work of publication* and the work pf 
The severity of the situation thus developed, however, , administration, making thus twelve different fle$sAf% 
was relieved by a humorous aspect found In the fact merits or divisions of work within the institution Itsetft- 
that it became possible to quote equally expert opinions Each of these principal departments of Investigation 
on all sides of any question relative to the objects is in charge of a director wno ip primarily responsible 
of the Institution in order, therefore, to accomplish for the organisation and the conduct of the wqjfc 
anything in addition to correspondence it became entrusted to him Annual appropriations ore made to 
necessary for the trustees to proceed in a way which . these departments In conformity with carefully sped- 
ties appeared m some degree arbitrary and without 1 fled budgets drawn up bv the directors In cooper a t io n 
due regard to all interests concerned with the president of the institution Within the 

The productive activities of the institution have been ibults, of his annual appropriation each director fa 
developed thus far along four principal lines of work given the .largest freedom of action tn the prosecution 
These are, first, large projects organised under and , end lit the development of the work he has in charge, 
conducted by the institution itself, secondly, minor J t Unddr the head of minor projects many r esearch e s 
projects carried on by Individuals who are for the I m dnoUy separated jiekls have been undertaken by 
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Janet part connected primarily with other institution* r 
thirdly, the work of research associates and assistants 
who are temporarily attached to the institution, and 
wip> are for the time being engaged chiefly in work 
ol/research; and, fourthly, the tasae of publications, 
including especially the results of the fcwestigptwrts 
accomplished under the first three heads just men¬ 
tioned* and publication of investigations of speafti 
mark not Hkety to be cared (or under other auspices. 

I Under the head of large projects, ten apartments 
afmpdkf Save been established Two of these depart- 
rmfct*Vase devoted to -astronomical Investigation*. ]\ 
three to research in biolop), one to economics and 
aocla^%, one to research in geopty sics, one to his- 
torie&lesearoh, one to investigations in nutrition., 
and one to research la terrestrial magnetism To these 
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Individual investigators In round numbers about throe 
hundred of these investigators have been connected 
with academic institutions Similarly, limited num¬ 
bers of eminent research associates have been and 
stiff are attached to the Institution, la its earlier 
experience there were appointed also a limited number 
of research Assistants, who were young men and 
women of promise, but hajl net vet demonstrated 
capacity for the accomplishment of fruitful research, 
Next in importance to the work of research is tho 
work of publication carried 00 bv the Institution For 
this object ro,oooL to 15,006/. are now allotted 
annually, end the institution la fhtblkhklg becks M 
the rate of twenty to forty volumes per year. These 
publications are distributed gratuitously to a limited 
Hst of the greater libraries of the world They arq 







tied itAM for fatfe at th£ flfera coat of production 
flfitf fr*nsJ>ortatioa to ptfrchasergt which coat is about 
Tiall ihat which would be charged If the works were 
lotted through commercial publishing houses The 
gltpenee entailed b> this work prohibits the issue of 
large editions for free distribution, in fact, an> 
attempt to meet the public demand for a free receipt 
of Ac Institution's publications would speedily cur¬ 
tail the prosecution of research 
In addition to the productive work referred to 
oboVfe, there fells to the administrative division 
especially, in the institution, a large amount of unpro¬ 
ductive work This arises from a verj general mis¬ 
apprehension as to the aims, objects, and capacities 
of the institution Grossly exaggerated estimates of 
Tts income have generated, and tend to maintain, an 
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extensive aggregate of fruitless correspondence 
Deluded enthusiasts and designing charlatans, 
timateurs. dilettanti, arc-insectors, circle-squnrers, 
Iierpetnal motion men and women, and all sorts of 
paradoxers press for endorsement, if not for pecuniar) 
aid. It appears to be a serious defect of existing 
xopial conditions that there Is no way of preventing 
those who have nothing to communicate to the world 
from- interfering with those uho have 
In dating this brief account of the institution, the 
effective work it has thus far accomplished may be 
summarily Indicated by the following statement — 
Since its organisation, in 190a, upwards of one 
jbouJmnd individuals have boen engaged lif investiga¬ 
tions under the auspices of the institution, and there 
afe at present nearly five hundred so engaged Ten 
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independent departments of research, each with its 
staff of investigators and assistants, have been natah 
tithed, In addition to these larger departments of 
wk, organised and conducted by the institution itself, 
umerous special researches, carried on by individuals, 
ave been subsidised Two observatories and five 
laboratories, for as many different fields of investiga¬ 
tion and in widely separated localities, have been con¬ 
structed and equipped A building m Washington, 
D C , for administrative offices and for storage of 
records and publications, was completed and dedicated 
in December, 1909 For ocean magnetic surveys a 
specially designed non-magnetic ship with auxiliary 
propulsion was constructed and put in commission 
during the year igoq Work In almost every field, 
from archeology and astronomy to thermodynamics 
and zoology, has been undertaken, and the geograph¬ 
ical range of this work has extended to more than 
forty different countries One hundred and fifty-five 
volumes of researches, with an aggregate of forty 
thousand pages of printed matter, have been putv- 
itehedr Upwards of one thousand shorter papers have ( 
been published In the current journals or the world 
by departmental investigators, by associate*, and bv 
assistants The total amount of funds expended to 
date In the consummation of this work fs, In found 
numbers, 900.000 1 R. S WoocrwjutD 


Th£ ROOSE\ ELTS IN AFRICA . 1 

N O one cun read this interesting book by Mr 
Roosevelt, sen , without realising how much 
the record owes to the work of Roosevelt, jun., of 
Hermit, the boy of nineteen to twenty who, before he 
had reached his twentieth >ear, had contributed some 
of the finest trophies to the expedition, who, though 
slight of budd and boyish of aspect, confronted great 
dangers with calm resourcefulness, xho took admir¬ 
able p ho togr a phs, and assisted the work of the expedi¬ 
tion as a collector with the greatest zeal and useful¬ 
ness 

The bode under review is not without its defects 
and incongruities, and the expedition of which it is 
the record has received heavy censure from a good 
many people interested in the preservation of the 
world’s fauna Theodore Roosevelt, its author, has 
the defects of his qualities His remarkable disposi¬ 
tion and character have somewhat (as jn the case of 
the late Sir Henry Stanley) prejudiced the judgment 
of a good many critics In the first place, Mr Roose¬ 
velt has not had sufficient leisure m which to do him¬ 
self justice as the writer of a book on real natural 
history ' Being a poor man when he left the Presi¬ 
dency, he was obliged, to a grant extent, to pay the 
expenses of his very costly expedition by writing an 
account of it to be published week by week bv the 
newspapers, a full diary, so to speak, of the day's 
events Then, taking advantage of a brief rest at 
Khartum, he puts this diary together in book form, 
and has barelv time to glance at the proofs before 
leaving England for the States in June In addition 
to this, hte publisher has thought it wise (and this 
reviewer feels bound to say that he thinks it unwise) 
to add to this work on natural history two speeches 
delivered by Mr. Roosevelt in Egypt and in London, 
while the author himself, not content with hm wonder¬ 
fully successful expedition and his own vivid appre¬ 
ciation of the African fauna and African landscapes, 
has further added, under the form of a dissertation 
on his “pig-skin" tmvH-librarv a rfUwtation on the 
world’s best books, ancient and modem. 

1 " African CfciM Trail " An Ac-omit of tK* African WamUrJnm of Ml 
America* Hantar NttnraNtt B* TVwodora RoomtvIi Pp- 
([ oodoo Jobfa Hurra}, 1910,) Prta 11 / net 
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With the speeches delivered flt the Muhammadan 
University of Cairo and at the Guildhall, London, 
the reviewer in Nature has nothing to do, since they 
treat of politics, but he thinks they are out of place 
In a natural history book They should have been 
published with the next volume of Mr Roosevelt’s 
public speeches, nnd with them should have been 
given the other side of the picture, the things he also 
observed but did not mention publicl), or, if he did so, 
were not reported bv patriotic British stenographers or 
editors As it is, these speeches do not give bv am 
means a full statement of Mr Roosevelt’s views on 
Egypt As to the “pig-skin librnr\ ( " it is perh tps a 
dangerous thing for n person of the worla-wide in¬ 
fluence of Theodore Roosevelt to set up an index 
commendatonus of books ancient and modern, with 
the inference that books dealing with the subjects he 
prefers, but not mentioned by him, are not worth the 
traveller’s attention 

The fact m, that a second edition of this work should 


be brought out, stripped of these unnecessary appen¬ 
dices and the at first necessary, but after wearisome, 
records of thanks and obligations to a hundre<l-and- 
one personages We should like to see Mr Roose¬ 
velt's book take its place in the ranks with Bates’s 
“Naturalist on the Amazons,” Schillings's “With 
Flashlight and l^itfe,' 1 and works of such character 
He is a good zoologist and a peculiarly accurate and 
discriminating observer Although he has tnversed 
lands visited alread> by some of the great naturalist- 
explorers of the world, he has still made discoveries 
himself, or through others, and records a great many 
facts not hitherto known about the life-history of 
beasts a** birds in equatorial East Africa He is 
careful to note the seasons at which the young of 
different antelopes and other large game appear He 
brings Wme to us, as no previous traveller has done, 
the to which this wild game ft persecuted and 

Infested with ticks to which, however, they seem to 
have become so habituated that they dread them much 
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less thfln the biting^fHes, though the ticks «rp probr 
ably quite as much spreaders of disease, and even 
where they do not introduce disease germs must be 
extraordinarily weakening as blood-suckers, Manv 
birds are devoting themselves in Africa to little else 
than the picking off and eating of the ticks and flies 
that infest the mammals Where these birds are killed 
by European sportsmen, a great deal of future trouble 
is no doubt being prepared for us For example 
(though 1 do not think this is mentioned by Mr. 
Roosevelt), certain types of heron (egret) are perpetu¬ 
ally snapping nt tsetse-flies, or other flies, which 
settle on oxen or game, and, if fully protected, might 
account for a considerable proportion of these disease- 
carrying creatures 

He has much that is new and interesting to say on 
the subject of the t-hitn hunting-cat, really a little- 

known and little-studied carnivore in its wild state, 

both in Asia and Africa The ordinary rhinoceros and 
.is funny habits receive full illustration at his hands, 
nnd the square-lipped, white 

rhinoceros is revealed to us in 
its gentler, less aggressive dis¬ 
position, as well as its asso¬ 
ciation with the white egrets 
which, In accompanying it for 
its protection from ticks, whiten 
its broad back with thclr 

gu mo (May this fact, equally 
possible In South Africa with 
the same kind pf white heron 
b< tii explanation of the other¬ 
wise absurd description “white 
rhinoceros ’’ ?) He pictures it 
for us in words, sitting down 
on its haunches like a dog (nnd 
like its relation, the tapir), and 
shows us that due importance 
in description and pictures has 
not hitherto been given to the 
hump over its vertebra nt the 
shoulders Grevy’s zebra and 
lhe northern type of Equus 
burclu lit (Grant’s zebra) arc 
rightly contrasted in appear¬ 
ance, habits, and cry Some 
other peculiar features in both 
zebras, not hitherto recorded b\ 
naturalists, are set down here 
Besides n good description ot 
the vivid colours of the topi 
or bastard hartebecst, he tells 
us that he has met with form 
of the topi which develop a 
white blaze on the forehead 
This is pOHttibl} a local sport, but is interesting as be¬ 
ing a parallel to the white forehead of a southern type 
of topf, the blesbok (This white forehead would seem 
to arise from exaggeration of the two white, frontal 
chevron marks which are liable to cfccur and re-occur 
In certain types of hartebeest and gnu) 

Mr Roosevelt gives interesting particulars as re¬ 
gards the lion's method of killing most of the larger 
antelopes and zebra by springing on the back and 
biting through the vertebras of the neck It is pos¬ 
sible that in the case of the stronger zebras or wild 
asses, the lion flings himself on to the neck Itself and 
drags down the animal's head, bfling at the vertebrae 
not far from the base of the skull (This is well illus¬ 
trated bv a drawing in Mr Millais’s “Breath from 
the Veld ”) In the case of fulLgrflwn buffalo, the 
lion's attack is generally made in concert, two or 
three young male lions, or a lion and lioness working 
together, but also with the same object of severing 
the neck vertebra Failing this, attempts are made 
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tQ Hamstring the beast by biting through the tendons 
of the hind Tegs, and once it is prone it is eviscerated 
By dews and teeth 

The alternation of the red-gold Jackson's hartebeest 
and the black and white Grant'i zebra (looking silverv 
often In a slant of sunlight) is charmingly described, 
in fact, the book is full of verbal pictures, meet sub¬ 
jects for treatment bv a painter Indeed, on this 
score Mr Roosevelt's remarks on the importance of 
pictures, as well as of photographs, in the effective 
Illustration of wild life, are very sensible 
He describes to us the speed of the chlta and its 

C uliar attitudes and cry, " a bird-like chirrup ", the 
cing habits of the male widow-finches (Chera), 
"the rhinoceros standing in the middle of the African 
plAin, deep in prehistoric thought", the zebras and 


when at bay He gives interesting and precise in¬ 
formation regarding the spitting-cobras, describing the 
venom as it is ejected through the point of the hollow 
tooth 41 Hke white films or threads" He quotes a 
fellow-traveller to the effect that the giraffe when 
lighting with other giraffes or other foes, makes little 
or no use of the short osslcones as a weapon, but 
strikes with the strong chisel-like teeth of the lower 
jnw, the blow being delivered with nil the force behind 
it of the immense, heavy neck Ihe boldness of the 
hippo in regions where he has not as vet been taught 
to be afraid of man, is vividly described—the angry 
combats in the water between rival males, and the 
departure on shore of the vanquished bull, who 
straight awa\, in a rhinoceros-like rage, attacks on 
land the native cattle, or even men and women cross- 
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Fin. 9 —A Hard of Elephant In an Open Forest of Hifh Timber From " African Game IraiU. 


their stamping-grounds and their boldness in attack¬ 
ing dogs with teeth and hoofs, and not unreadiness to 
attack the white man also, the lions with their black 
and yellow manes (he might also have alluded to the 
frequency with which East African lionesses are boldlx 
spotted with leopard-llke markings, black below, and 
tawnv-brown above), the large cuckoos "which eat 
mice," and the mice they eat, striped like miniature 
zebras, the fantastic little elephant-shrews with their 
probosces, the variety and beauty of the water-buds 
(not forgetting that creature of lovelv tints, the ibis- 
Stork, Pseudotajitalus), the white-tailed Ichneumons, 
never suf deftly hitherto commented on in descrip¬ 
tions of E*»«t African nature; the bold roan antelopes, 
with their lnr?e mouths and reported habit of biting 
ag well as homing their foes* and squealing savagely 
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mg his angry trot Roosevelt's notes on baboons 
hyenas, elephants, white rhinoceroses, water-birds 
(especially p 298), Gravy's zebra, white-bellied hedge¬ 
hogs, the hyraNes, and the forest and mountain rats 
are all most Interesting, and In nearly every case novel, 
even to those acquainted with the East African fauna 
Excellent m every wav are his descriptions of the life 
of the savage men (invariably kindlv towards this 
expedition), amongst whom and with whom he 
travelled His descriptions of the botanical aspects 
of the country are full of colour and actuality, but 
are unfortunateK marred here nnd there by the cor¬ 
rectly described tree or plant being given the wrong 
name, either botamcally or in the vernacular 
In short, Mr Roosevelt has written a book which 
would have been quite as noteworthy and of as lasting 
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interest if it had bed* Written by an unknown per¬ 
sonage But in Ha permanent form the relatively 
trivial press errors and slips of the pen should be 
corrected and all extraneous matter not connected with 
natural history, cut out. 

The Illustrations—drawings as well as photographs 
—are admirable. Mr Roosevelt deserves praise for 
having carefully photographed the small mammals as 
well ns the big. 

Special triumphs of the expedition were the shooting 
by Mr .Theodore RooseVelt of the rare Somali reticu¬ 
lated giraffe, and by Mr Kermit Roosevelt, of the 
East African sable antelope In regard to this 
achievement, the writer of this review has enjoyed 
some satisfaction In describing his own journey to 
Kilimanjaro in 1884, he stated that he had seen the 
sable antelope on the way thither This statement 
Somewhat rudely derided bv a succeeding traveller. 
wreB ttoclared that tne sable Antelope was never found 
nfirtti of the region opposite Zanzibar Island 

K H H. Johnston 


1 

ATMOSPHERIC ELECTRICITY AND RAIN 

'V'HB fact that raindrops often bring down a 

* measurable charge of electricity has been known 
for twenty years, but numerical measurements have 
been comparatively few, and data of even moderate 
trustworthiness are scarce A recent memoir of the 
Indian Meteorological Department 1 contains an 
account of the important work done on this subject 
lit 1908 and 1909 by Dr- G C Simpson This work 
is partly observational, partly experimental, and partly 
theoretical To see its true bearing, reference is 
necessnr> to some other aspects of atmospheric elec¬ 
tricity 

If we denote by v the electric potential at a height 
£ above the ground, and if dvjds represents the rate 
of increase of v with height just above ground level, 
then treating the conductivity of the air as negligible 
the earth must have a charge the surface density «■ 
of which is -(dr/rfs)/4* In ordinary fine weather v 
increases as we go upwards, and so <r Is. negative 
In practice one usually derives dvjdz from the differ¬ 
ence of potential between two points In the same 
vertical one metre apart This quantity, termed the 
potential gradient, vanes much from day to day, or 
even hour to hour, and the average value seems to 
van considerably at different parts of the earth If, 
for example, we suppose it to be 150 volts, then re¬ 
membering that the centimetre is the unit of length, 
and that the electrostatic unit equals 300 volts, we 
deduce cr»-(i/ 4 »)(i 5 / 300 )=- 4 ox io“* EU (or 
electrostatic units) 

Atmospheric air is in reality not a perfect non¬ 
conductor If one gives a body in air on a perfectly 
insulating support a charge, whether positive or nega¬ 
tive, this Is gradually lost Of the numerous observa¬ 
tions on the rate of loss of charge those made by Mr 
C 1 R Wilson, w ith an apparatus which he devised 
a few >ears ago, appear least open to criticism In 
9 paper published In 1908, Wilson * gives the result of 
A considerable number of observations on the loss of 
negative electricity under fine weather conditions 
Hu mean rate of loss exceeded 8 per cent of the 
charge per minute of time In other words, a charge 
equal to the earth's charge at any instant was lost 
everv twstvff minutes During these observations the 
mean value of the potential gradient was 187 This 
answers to a surface density of ~io~ 4 x 4Q7 E U , or 


1 Vol tt%rt I, " On the Elnrtrickr of Rain *nd ka Oritfn Id Thtmdor 
ftformh.' IfDr Georg* C Stagtooo, Imped*] Meteoro'gglit (alao (a 
ThMffunml Px6K R&t 
* Roy Sol Proc., A, yoL Ixi* , f $j7 
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-16*6 x to- 14 * coulombs. Taking an 8 per cent, lost 
per minute, the loss per second—*,*, the value Of an 
upwardly directed negative, or downwardly dir e c ted 
positive current—is (8/60) 10x i6‘6x io - * 4 or 
aaxio - 14 in amperes. It this represented a ver ag e 
conditions, we should have in the oduras pf i* year 
from each sq cm of the earth's surface a yam af 

L x io~* coulombs, or ai E U of negative electricity 
uring rain the potential gradient is often ne ga tiv e, 
but the total duration of negative gradient Jn the 
course of a year Is not large We are thus led to the 
conclusion that whilst 21 E U. is probably an over¬ 
estimate of the charge lost annually per sq. cm of 
surface by conduction through the air, k Is unlikely 
to be much in excess of the truth unless the con¬ 
ductivity of the air is exceptionally high at times 
when the gradient is negative The question thus 
arises How is the earth’s charge maintained? 

Of the hypotheses advanced of late years, the one 
that has met with most approval is due to C T. R 
Wilson, who suggested that while districts enjoying 
fine weather are losing negative charge, other districts 
are deriving a corresponding amount of negative elec¬ 
tricity from falling rain, the circuit feeing completed 
below by earth currents, and overhead by horizontal 
currents at a considerable height. Our knowledge of 
earth currents at the present moment does not enable 
us either to affirm or to deny a systematic transfer of 
electricity between wet and dry areas 
WIvmi Wilson's suggestion was made, it was be¬ 
lieved that while the electricity brought down by rain 
was sometimes positive, still negative largely pre¬ 
dominated, that feeing the result arrived at fey EUter 
and Geitel, who were the chief of the early observers 
Dr Simpson's first contribution to the subject was the 
invention of an ingenious apparatus giving a con¬ 
tinuous record of the amount and sign of rainfall 
electricity. This apparatus has been in operation at 
Simla during the monsoon or rainy seasons of 1908 
and 1909, and the results are of an unexpected char¬ 
acter What the apparatus really does is to collect 
and record rainfall electricity for two-minute intervals 
The data represent the total charges received for each 
successive interval and the corresponding rainfall 
During the two monsoons 17a 1 cm of rain were re¬ 
corded, with 440 EU of positive and 138 EU of 
negative electricity, or a halance of 302 EU of post* 
five* The two,mlnute intervals during which a posi¬ 
tive charge was measured amounted in all to 4 16 
days, as against 1 70 days of negative During about 
37 per cent, of the total duration of rainfall no sensible 
charge was measured Snow Is rare at Simla, but 
for such snow as fell there was much the same rela¬ 
tive excess of positive electricity as in the case of rain, 
the chief difference being that snow brought down 
more electricity than an equal weight of rain. An 
annual rainfall of 86 cm is normal enough, and if 
the corresponding balance, is E U , of electricity had 
been negative, it would have fitted Wilson’s theory 
well so far, but being positive, It adds to the mystery 
respecting the source of supply of tile fine weather 
current 

There are some features which raise doubts as to 
whether Simla phenomena are fairly representative 
Rain there seems to be accompgidedfey much thunder 
and lightning, and the excess at positive electricity 
was especially prominent during the very heavy rain 
accompanying thunderstorms. In 1908, when rain 
was falling at a less rate than o 17 inch per hour, the 
time during which negative electricity was recorded 
was about 90 per cent of that during Which 
positive was recorded, and the mean charge 
per c.c was as EU for negative, as against 
17 E.U for positive, so that in the tightest 
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"runt negative electricity was slightly in ex* 

The charge per c c tended to be larger the 
lighter the rain, but the /all In two minutes was so 
*3hail Ih light rains that it seems by no means im¬ 
probable that with a more sensitive apparatus there 
4 ftuld have Jteen to. smaller total excess of positive elec- 
trjdty recorded Observations covering the complete 
ni^usl precipitation, whether rain or snow, at a 
itttrtber of stations in different latitudes will be neces¬ 
sary before we can safely draw conclusions respecting 
the earth os a whole 

It was discovered by Lenard many years ago that 
in the case of an ordinary waterfall, or when water 
falls 6n a solid obstacle, tne water drops formed take 
a positive, the surrounding air a negative charge 
Lenard believed, however, that no such separation 
occurred when drops split up without falling on an 
obstacle, Simpson found a similar absence of charge 
When experimenting with Simla tap-water, but on 
trvine distilled water he found that the splitting up 
of drops by means of a vertical air jet is accompanied 
bv a marked separation of electricity, the water tak¬ 
ing the positive charge The breaking up of drops, 
each containing about 1/4 c c of water, gave the 
water a charge of about +23 x 10“* E U per c c If 
the drops were already charged, this additional charge 
was added when they broke, so that the action Is 
cumulative Raindrops become unstable on attaining 
a certain she, and tend to break, so that natural 
conditions approach those of Simpson's experiments 
V rational explanation is thus jgiven of a positive 
charge on rain if it behaves as distilled water This 
we should expect it to do, except perhaps in smoky 
districts, but further experiments on actual rain-water 
In various localities seem desirable The presence on 
some rain of negative electricitv is ascribed by Simp¬ 
son to a transfer of charge from air which has pre¬ 
viously surrounded breaking raindrops 

The theoretical problem mainly considered by Simp¬ 
son is the relation of rain to thunderstorms He 
believes that there are normally present in thunder¬ 
storm areas upward currents of air with velocities of 
nt least 8 metres per second (18 mph) Such cur¬ 
rents prevent raindrops from falling, and Simpson 
supposes the drops to go through frequent repetitions 
of the cycle, growth, breaking up (with separation of 
electricity), fresh growth, and so on, at a nearly con¬ 
stant height in the atmosphere until the charge Is 
*0 great as to produce ut a certain level a gradient 
larger than 30,000 volts per cm , which ho takes to 
be the electric strength of air When this limit is 
reached, a lightning fltsh neutralises the accumu¬ 
lated disuse over a limited area, and the process goes 
on repeating itself There are various difficulties in 
the way of accepting this explanation as complete, 
but some represent our present ignorance rather than 
positive knowledge We should like to know, for 
instance, whether vertical air currents Buch as Simp¬ 
son postulates really do exist near -the precise level 
where the air breaks down, also what the true nature 
of a lightning flash is, whether unidirectional or 
oscillatory, what charge passes, and what is the ex¬ 
penditure of energy For all we know, the air may 
be In a strongly ionised condition, possibly even there 
may he separation of the constituent gases, and a 
potential gradient much under 30,000 volts per cm 
may suffice to cause a discharge In the meantime, 
SfoiDson'a theory of thunderstorms had better be 
regarded as a hypothesis, hut, unlike some hypotheses, 
it promises tip be useful in suggesting promising lines 
for observation and experiment. Trie separation of 
ele ctr ic ity by the breaking up of raindrops* may not 
plav quite so fundamental a part as Simpson sup¬ 
poses. but assuming it to take place with natural 
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rain, It can hardly fail to play an Important part iff 
thunderstorm phenomena 

The memoir as a whole is most original and tug* 
gestive, and is one on which the meteorological service 
of India deserves to be congratulated As many 
readers of Natuilk are doubtless aware, Dr Simpson's 
ftervlocs have been lent by the Indian Government to 
the present British Antarctic Expedition, principally 
with the view of his studying electrical conditions In 
high latitudes, and we may, 1 think, entertain high 
hopes that the resulting increase of knowledge will 
be eminently satisfactory both to India and to this 
country C Chrhe 


1 HE PREVENTION OF PLAGUE 



the sanitary authorities of England and Wales, with 
a request that their officers should endeavour to secure 
the adoption of the suggestions contained therein 
The memorandum gives an interesting conspectus of 
the essential features of the disease, and deals nuunly 
with its methods of spread and the measures which, 
in the light of recent researches, must be taken for 
its prevention bortunately, plague, although a 
disease capable of manifesting itself as an epidemic 
of a widespread and virulent character, is now 90 well 
understood on its epidemiological side, that the direc¬ 
tion which preventive measures should take is obvious 
The situation may be summarised in the dictum—“ no 
rate, no plague 0 Practically, however, the matter is 
perhaps not so simple as it may seem 
The first section of the memorandum describes 


briefly the symptoms in plague Hie injected eyes and 
the thick, drunken " speech arc noted as character¬ 
istic signs of the disease There is no mention, how¬ 
ever, of the tendency to 14 shouting " delirium and the 
impulse to get out of bed and wander off, utterly heed¬ 
less of their condition—well-known symptoms in the 
n itives of India The “acute " ward of a plague hos¬ 
pital ns ut times a very noisy place, and mild restraint 
requires to be put upon patients to prevent their un- 
tonscious excursionr 


fhe “ambulant" form of plague is referred to, and 
it is stated that persons with tins type of the disease 
may spread the infection Spread of infection by 
such persons would seem, however, to be very doubt¬ 
ful, by direct personal contagion at least, and it is 
equally doubtful whether effective earners of the 
disease in the sense of tynhoid earners exist The 


evidence for the existence of suih earners 19 not satis¬ 


factory, and although the possibility of the occurrence 
of “pneumonic" corners must be considered, the 
rarity of this type, at least in India, and its extreme 
fatality, considerably limit its importance from this 
point of view. 

The statement that there is little or no liability to 
infection from contaminated food is a comforting one, 
and 19 justified by the accurate observations on the 
pathology of human plague made some years ago in 
Bombay by the Austrian Plague Commission, and by 
the results of experiments on susceptible animals 

The memorandum accepts in its entirety the results 
of the recent investigations of the Plague Research 
Commission, vlx., that the sole infective agents in an 
epidemic of bubohic plague to be reckoned with are 
the infected rat and the Infected rat flea—the former 
an indirect agent and the latter the immediate infect¬ 
ing agent It follows that the measures suggested 
for attempting to stamp out the disease are directed 
solely towards the destruction of rate and their para¬ 
sites. It has indeed been claimed that domestic 
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animals, iUch as cattle, pigs, fowl*, ducks, &c , are 
susceptible to plague inftcuon, but extensive experi¬ 
ments made by competent observers m several parts 
of the world completely agree In opposition to this 
belief 

In the memorandum the importance of preventing 
the access of rats to or their entrance into buildings 
is emphasised It is pointed out that u cat in the 
house is a safeguard against domestic invasion by rats 
and mice, although it must be borne in mind that the 
cat Is in some degree susceptible to plague Major 
Buchanan, of the Indian Medical Service, has strongly 
urged the advisability of stocking the villages in Indn 
with cuts as a preventive measure, but it must be 
said tnat no very definite evidence in support of the 
proposal has been produced 

With regard to the extermination of rats it is 
admitted that complete extennination is perhaps im¬ 
possible \ material diminution in the r it population 
would undoubtedly lessen the spread of infection 
amongst ih< in, but the fertility of tlu rat und the fact 
th it it overruns the whok country in enormous 
numb* rs make the task of pennnnenti) suppressing 
the rat community in this country m extremely diffi¬ 
cult one It is certain that only a nt vtr-u ixing and 
complete organisation for rat destruction will appre¬ 
ciably reduce their numbers, and it is perhaps not 
sufficient!) realised bv some of the advot it<s of n 
gener tl rat campaign that in order to Ih thorough and 
effective such a campaign would involve a most ex¬ 
tensive and, in the aggregate, a most costly organisa¬ 
tion In this connection the experience of rat destruc¬ 
tion gained m Japan is instructive kitusato has 
reported th it in five >eir« 4,800,000 nits were killed 
ui lokto alone at u considerable financi d outlay, but 
th it at the end of this time no uppm inblc decrease in 
the rat population could be detected kit isato attri¬ 
buted this to the circumstance that the rate of de¬ 
struction, vigorous is it was, did not keep pure with 
the natur d increase in the rat population Recent 
experience in India appears to point in the same 
direction 

It is be>ond question, however, that so far as plague 
prevention is concerned a great deal cm be done in 
this country by diminishing or, preferably, abolishing 
rat infestation in human habitations ind in th< ir 
immediate neighbourhood 

<■ 1 Pktrik 


DR THEODORE COOKE 


administrative gifts, enabled him to fill It with ftfgndl 
success until he retired from India In 1893 
Throughout his service Dr Cooke had taken it kten 
Interest Vn botanical studies, and field-work connected 
therewith was one of his chief recreations. What he 
did as a pastime was, however* characterised by the 
thoroughness that marked his official work, he poon 
became a recognised authority on- the vegetation of 
Bomba) and ScTnde, and it was onlv fitting that when, 
in 1891, the Botanical Survey of India was organised, 
Dr Cooke should be placed in charge of the survey 
operations in western India Encouraged thereto by 
Sir George King, then director of the surve), Dr 
Cooke made preparations for the production of n 
* Flora of the Presidency of Bombay " Difficulties 
over which neither Sir (ieorge king nor Dr Cooke 
had control at first prevented the realisation of the 
scheme, and when Dr Cooke retired in 1893 his 
energies found an outlet in a post to which he was 
appointed at the Impennl Institute 

The difficulties that had Ntood in the way of the 
publication of a local flora of Bombay having at last 
been overcome, Dr Cooke was able, some years later, 
to settle at Kew and commence the preparation of the 
work in the herbarium there The first part was pub¬ 
lished in tqo 1 % the se\cnth and concluding part ap¬ 
peared about two vears igo The work is marked bv 
the thoroughness and attention to detail characteristic 
of nil that Dr Cooke did, nothing is taken for 
granted, everv previous statement is carefully \erifiet1 
or wfuted, and the "Flora" will remain a lasting 
memonul to Dr Cooke's critical acumen, industn, 
and energy On its completion Dr Cooke continued 
to work in the herbarium with undiminished ardour 
assisting as a volunteer in the preparation of the gren 
" Flora Cnpensis " edited bv Sir W T Thiselton- 
P/cr, until hid im<Ip bv the dlnes*i which has ended 
his career Dr Cooke on whom his university had 
already conferred the degree of ILF) was created a 
C I E in 1891, and w ik t Fellow of the Linncan ami 
the Geological S01 icties 


NOTES 

Ttik Nobri prizf 1 for ibrnustry his bppn awarded to 
Prof Otto \\ ftllaih professor of chemistry in the 
University of GcKtlngen 

Wk ngrft to m» the announcement of the death, on 
November n, of Mr \\ R Fisher, formerly assistant 
professor of forestr) at < oopers Hill College 


W E announced with regret Inst week the death, on 
November 5, of Dr Theodore (. ooke, C 1 E , 
formerly a member of the Bombuv Educational De¬ 
partment Bom at Irnmore, to Waterford, in 1836, 
Dr Cooke entered Trinity College, Dublin, where, 
after a distinguished career as a student, he graduated 
in 1859 in the faculties of arts and engineering In 
the fortner faculty he was Hebrew pruemun, first 
honouraman, and senior moderator and gold medallist 
in science, in the latter he obtained special certificates 
in mechanics, chemistry, mineralogy, mining, and 
geology Pursuing his profession as an engineer, he 
joinedin i860 the service of the Bombay, Baroda and 
Central India RailwnV, then under construction, dur¬ 
ing this sendee he built for the companv the great 
iron bridge at Basseln Five vears later the Govern¬ 
ment of Bombay secured the services of the talented 
young engineer as principal of the Civil Engineering 
College, which later with widened scope became the 
College of Science, at Poona The post proved con¬ 
genial to Dr Cooke, his wide and varied knowledge, 
with which were associated much tact and great 
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Tiik Roval Geological Soilrty of Cornwall at its annual 
meeting at Pc-nzinci. on November 8 awarded Dr George 
J Hinde, F R S , the Bolitho gold medal for hi» valuable 
papcri and services in conned ion with the geology of the 
county 

A Reutkr telegram from Pisa states that on 
November io t in the presence of King Victor Emmanuel 
and a Government Commission, Signor Marconi received 
wireless telegrams direct from Canada and Massowah by 
means of his extra powerful Installation at Coltano 

Mr A E Brown, secretary of the Zoological Society 
of Philadelphia, has died suddenly djf heart disease in hit 
■Uty-fint year He was vice-president and curator of the 
Academy of Natural Sciences In the same city, and a 
frequent contributor of zoological and biological articles 
to various scientific journals * 

Dr C Willard Hates, chief geologist to the U S 
Geological Survey, is now visiting Panama by the direc¬ 
tion of President Taft to make a preliminary atu^r of 
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eaptoglMl formations in the 14 canal sone," with special 
reterua to the excavations at the Cutebra cutting Upon 
the /results of his Investigations will depend the derision 
whether a geologist will be permanent!) assigned to ussist 
the canal comrnlMion 

A SUum message from Munich announces the election 
of the following corresponding members of the Munich 
Academy of Sciences —Dr F (■ Kenyon, director ind 
principal librarian of the British Museum, Dr I, Meicher, 
PRS, director of the Natural History Museum, South 
Kensington, Principal Mlcrs, FRS, the Umvtrsit) of 
London, Dr D H Scott, FRS , Profs \\ ilson and 
Osborn, Columbia University, New York 

Prior to the anniversary meeting of the Mincnlogical 
Society In the Geological Society’s rooms at Burlington 
House on Tuesday, November 15, Dr I nzarus Fletiher, 
FRS, was presented with his portrait, painted by Mr 
Gerald Festus Kellv, In recognition of the mvaluibh 
services he had rendered to the society during thi past 
quarter of a century, the presentation bi mg made b\ 
Prof W J lwewis, FRS, on behalf of the numbers 
and other subscribers For three years, 1885-$, Dr 
Fletcher was president, and for twenty-one vears, 188K- 
1909, general secretary, of the souct\, and it is to his 
genial and stimulating influence that it» present prosjxroiu 
condition is largely du< Dr Fletch* r resigned tin 
secretaryship upon his appointment ns dircitor of tin 
Natural History Museum 

\ carefully pi inncd effort is being mnde by the juthon- 
tles of the American Museum of Nituni Historv in Niw 
York to populirise the resources of (hnt institution On 1 
recent afternoon they gave a reception to from 1500 to 
1800 of the school teachers of the city, having invited tin 
principal of each school and two delegates whom he fchould 
appoint The programme of this 4 Teachers’ Dnv ” 111 
eluded a persomlly conducted tour of the building, m 
Introductory address b\ the president of the museum, Dr 
H F Osborn, nnd six t* n-mmutes’ talks b> * xperts, 
interspersed by orrhestrol music, and followed by tea in 
the ornlthologlcul hall Ihe objeit of the reception w is 
to show the teachers of New Nork what the muwum hid 
to offer both for thcnuphm and for the children in liiiir 
classes 

Dr W H Brfwer, professor emeritus of ngnculturr 
at the Sheffifid Scientific School of Sale University, Ins 
died at New Haven from the infirmities of old age 1 I« 
wan born in 1828 Before his appointment to the X ulr 
chair in 1864 ho had been professor of chemistry ind 
geology at Washington College, Pennsylvania, and pro¬ 
fessor of chemistry in thr University of California Iff 
became professor emeritus in 1903 He had served on 
several Important Government commissions, and had been 
president of the Connecticut Board of Health, of the 
Connecticut Academy of Sciences, and of the Arctic Club 
of America In an editorial note on his career, the New 
York Evemng Post describes him as one of the fast dis¬ 
appearing ^jepresentfttlvei of a stirring type It quotes 
from a friend who once spoke of him as an " eminent 
geologist, an expert mining engineer, an Arctic explorer, 
an art critic, an author, and a charming companion," 
and adds that, like bhaler and Holmes, he 14 was the 
product of no system other than that prescribed by hm 
own Capacity of learning, and perhaps for that very reason 
possessed a vitality# and range which are seen but si Mom 
In the younger generation ” 

At the annual general meeting of the London Mathe¬ 
matical Society, held on November zi, the following were 
elected to bo the council and officers for the session 
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1910-11 (the names of members not on the retiring council 
are printed In Italic tvpe) —President, Dr H F Baker, 
FRS, vice-presidents, Mr J E Campbell FRS, Major 
P A Mac Mahon, FRS, Sir William Niven, KlB, 
FRS, treasurer , Sir Joseph I iirmnr, FRS, secretaries. 
Prof A F H I,ove, F R N , Mr J H Grace, FRS , 
other members of the council, Mr G I Bennett, Dr 
r J I’A Bromwich, F R S , Dr \\ Burnside, FRS, 
Mr h Cunningham, Mr \ I Dixon, Dr L N G 
l iton, Dr F W Hobson, FRS, Prof // M Mac¬ 
donald, FRS, and Dr A E Western 

Vfry great vigour ha* chirai Unsixl the conduit of thr 
Tucubaya Obmrvnforv of Into and therefore the severe 
loss the institution bus suffered by the death of the director, 
Dr F* Valle, will be keenlv felt, for he midi the observa¬ 
tory a ventre for scientific activity throughout all fjitm 
America Dr Valle played a foremost part in promoting 
scientific usefulness and maintaining an efficient standard 
throughout the Republic of Mexico The ** Annuaire " for 
which he was mainly ri sponcib!* appe ired with grr«t 
ngularlry, and supplied u mass of information connected 
with geodesy, meteorology, and phvsics that would be par- 
luularh usr ful in the societv in whuh it tirculnted, while 
tin irticles on astronomy quukened loc il and popul ir scien- 
tihr » ffort But of great* r Imporlnnco 111 genrr il, and on 
what the reputation of the htr director will rest, was hln 
nrdi'iit prosecution of th* work of stell ir photography in 
umnertion with the Carte du (tel, the observatory being 
responsible for th* zone io°-ih° south declination When 
the 11st report was issued, onlv 22 fields renninml to com¬ 
plete tile tzoo for tin catalogue md those must have long 
sina been supplied No fewer tlwn 800 plates bid be* n 
nu inured, and th* catalogue plaits wer* being acliveh 
pushed forward Surh activity contrasts very fivourabh 
with the results obtained at some obs* tv atones 1 ngaged 
on the southern /ones, nnd tlu /rail displayed is the more 
lommendabk, as it is known Dr VnlU had 10 contend 
with very great difficulties in regard to the figure of the 
object-glass of his photographir refractor Dr Villo did 
not onlv measure his plates, but he uwd bis nv ndian cirri* 
vigorously for determining the position of stand 'ml stars 
used in the reduction of the photographic pi it* \dd to 
this n cord the work of th* observatory m spe c troscopv, 
in ignetlsni seismology', and meteorology, ind it will bf 
id nutted th it Dr Valle’s onergv went far to amove th* 
stigma of indifference and lassitude which it one time was 
inclined to rest on the observatories of Spanish America 

The account of the work of the Port Frin Biological 
Station given by Prof W A Herdman to the Liverpool 
Biological Society on November 11 shows that the station 
continues to develop It is expected that the much needed 
extensions now in progress will be completed and equipped 
by Easter of next year During last summer vacation 
Prof Herdman, Dr Dakin, and Dr Roaf conducted, for 
the first time, a valuable course of work in the science of 
oceanography (Including hydrography and planktology) 
The work consisted partly of lecture* and demonstrations 
in the biological station, partly of collecting and observing 
work on the seashore, and partly of expeditions at sea In 
the steam yacht T*adybird and in the X nncashire Sea 
Fisheries steamer The operations of the fish hatchery at 
the station have resulted in the hatching and setting free 
at sea of upwards of 8,000,000 plaice fry and more than 
5000 lobster larvae—a substantial advance upon the work 
of any previous year Plankton observations were carried 
out on the same lines as in the previous three years, three 
collections being made twice a week in the sea off Port 
Erin the whole year round During Jufy Prof Herdman 
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took a series of vertical plankton hauls from various deep 
localities of! the west coast of Gotland A comparison 
of the collections show (1} that there Is a constancy year 
after year in the nature of the plankton at certain locali¬ 
ties, flmd (a) that some of the localities, not very for apart, 
•differ considerably from one another in the nature of their 
plankton at the same time of year (July) 

The general committee of the Mansion House fund for 
providing a memorial to King Edward In London has had 
under consideration numerous proposals as to the form 
the memorial should take The only decision which has 
as vet been arrived at is that, apart from the provision 
of a larger memorial of his Majesty, a statue of King 
Edward VII f with suitable accessories, be erected in some 
prominent nnd appropriate position in London, and that 
u fund be Immediately opened for the purpose Other 
schemes are still under consideration Originally 164 pro- 
ponds were received by the committee, but, according to 
the daily papers, these have been ruled out, with n few 
exceptions, as unsuitable or impracticable The general 
committee has still to decide finally, but among schemes 
recommended to them by the executive committee are 
Lord Esher’s proposal for an historical museum In l*ondon 
on the lines of the Musde Carnavalet in Paris Secondly, 
the scheme of Lord Avebury for the building of a great 
hall for the University of London, to be used for degree 
nnd ceremonial purposes, and also for examinations 
rhirdly, Lord Northcote’s suggestion that a portion of the 
fund should be devoted to a scheme “ for the protection of 
human life in the tropics by a great extension of that 
campaign against tropical disease which has already abated 
so largely the sum of human suffering " This last pro¬ 
posal has the support of the Society of Tropical Medicine 
and Hygiene, and a letter, signed by Prof Ronald Rom, 
F R S , and other officers of the society, outlining the 
valuable work for the Empire which oould be done by 
such an endowment of the study and prevention of 
tropical diseases, appeared in the Timer of November 5 
Lord Rosoben, as Chancellor of London University, has, 
In a letter to Lord Avebury, expressed his hearty approval 
of the scheme put forward by Ix>rd Avebury 
On November 8 Major Sykes delivered an interesting 
lecture to the Royal Geographical Society describing two 
short Journeys which he took recently in north-eastern 
Persia the ancient Parthia, and Hyrcoma Ihls district 
has always been one of special interest to the historian It 
formed part of the patrimony of the earliest Persian kings, 
In It originated both the religion of Zoroaster and the 
Parthian dynasty, which measured its strength successfully 
with Rome, it has always been the debatable land on the 
border between Iran and Turan , and now it seems within 
measurable distance of falling, finally, into the possession 
of Russia, without any of the clamour, nay, danger, of 
war which such on advance of the Muscovite would have 
caused in England a few years ago Such are the ways 
of high politics The cities of north-eastern Persia are 
Interesting also Moshhed Is a great centre of caravan- 
routes, ancient Nlshapur Is renowned as the birthplace 
and abiding-place of Omar KhayyAm, Tunhlr is the tradi¬ 
tional town of Zoroaster, where the great prophet con¬ 
verted VlshtAspa the king and planted the sacred cypress, 
Budjurd and Astrabad are Interesting as really Turanian 
rather thap Iranian towns The dividing line between 
HyrcarJfe^nd Parthia wan never drawn definitely In the 
Inscription of Darius the Great at BisitQn (Bchistun), the 
lands of " Perthva and Vgrkana *’ are mentioned together 
Tbtf ni^tp of Hyrcanla (Varknna) survives in that of the 
j modern river GurgAn Major Sykes had previously visited 
the vallev of the Atrek, In which Budjurd lies. His route 
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on this Journey was taken from hfethhed «o 
thence to Astrabad, and back by Way of Shtiimd* Subse? 
wat, and SlUhapur (the well-known old trade tfito) to^ 
Meshhed On the woy he made several interesting explora¬ 
tions, and Identified some ancient sttei, notably that of 
Paras, which is probably the ancient Parthian capital 
On hls second journey he went to Nlshapur and Tufahlt 
At Nlshapur he identified the sites of several andent drifts 
which have been built near the spot from the original 
Niv-Shapur of Sapor 1 to the mediaeval Nlshapur of Omar 
KhayyAm and the entirely different modem town At 
Turshlx Major Sykes also made Interesting discoveries 

In spite of having presented hls unrivalled collection to 
the nation, Lord Wokingham, as evident from a paper 
on Madeiran Tlnennic In the November number Of the 
Entomologist's Monthly Wagastne, continues to devote 
attention to his favourite Micro-Lopidoptera Two now 
species are described In this communication 

WitherbVs British Birds for November contains a king 
list of birds marked in the British Isles which have been 
recently reco\ered in various places, either at home or 
abroad Among the items may be npted a teal marked 
in Essex In February and taken off Schleswig in August, 
and a tern ringed in Cumberland in July and captured 
south of Oporto in September 

In a paper on the tooth-billed bower-bird (Scenopaetes 
dtnUrostns) published in the Emu for October Mr S W 
Jackson states, as the result of continued observation, that, 
as a rule, during the height of the breeding season these 
birds do not risk their play-grounds or indulge In mimic 
vocalisation in the daytime, but reserve the latter per¬ 
formance for the periods before sunrise and after sunset, 
when they are In the tree-tops During the nesting season 
th-* play-grounds are silent, unoccupied, and, most signifi¬ 
cant of all, untldv 

To the November number of Pearson'* Magazine Mr 
Walter Brett contributes an appreciative notice of the bird 
groups mounted in the Natural History Museum at New 
York According to the author *s own words, the bird* iti 
these groups 4< positively breathe with life Their pose 1* 
natural, their surroundings are true to nature, their 
throats almost tremble with the song one expects to hear 
And the reason of this is that these birds are life studies, 
scientifically correct os well as artistically perfect The 
visitor knows they ore stuffed only because he is aware 
that they are in a museum, not In an aviary 11 The article 
is illustrated with reproductions from photographs of 
several of the groups 

No 1766 of the Proceedings of the U S National. 
Museum is devoted to an account, by Miss Rnthbun, of a 
collection of stalk-eyed crustaceans from the coast of Peru 
and adjacent parts of South America The most notable 
additions to the fauna Include a small crab of the genus 
Dromidla—the first of its group from western South 
America—and Panopaeus bcrmudeiufs, previously known 
from the Atlantic, while example* of two species hitherto 
represented bv the types writ also obtained A noticeable 
feature is the abundance of Xanthidff and Inachkhe and 
the scarcity of Parthenopida nni shrimps of all kinds 
Many of these Peruvian crustaceans, especially berftlt- 
crabs, are used either as food or for bait 

At the commencement of a review of the species of 
venomous toad-fishes of the genera Thalassophryne and 
ThalassotMa, published as No 1765 of the Proceedings <tf 
the U.S National Museum, Messrs Bean and Weed state 
that tfce 4 e fishes differ from alt other members of the class 
by possessing grooved or perforated spines* anal6g#us to 
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0 t* t**t* «rf venemqti* serpent*, for introducing the ponton 
tfa tf dotrete Into the bodies of their victims hi a speci- 
TMm»ofkrjnc r tti eu Ju fls examined bv the authors 
the pbM'M' was found tp occupy the whole length of 
£bfi under side of the sploe The position of the sac is 
doph that any pressure tending to drive the <ipinc Into the 
shin of another animal would produce a presume on the 
sac, and thus Inject the poison with consldi rahk force into 
the wound 

Thi ova and larvae of teleostean fishes taken at j 
Plymouth in the spring and summer of 1909 form the I 
subject of the ihief article in the Journal of the Marine 
Biological Association (October) The work was specially I 
directed to practical questions connected with the fishing | 
industry, such as the location of spawning areas, the dura¬ 
tion of the spawning period, and the relative extent of the 
breeding of various kinds of Ashes in the Phmouth area 
rather than to details of purely blologlcil interest, and 
accordingly the descriptions of the eggs nnd lnrv® form¬ 
ing the subject of the article bear special reference to the 
means of ready identification at different stages of develop¬ 
ment A striking feature in the collection of pelagic 
eggs was the overwhelming preponderance of those of non- 
marketable species, such as rockling, rock-wrasse, boar- 
fish, and dragonets It may be assumed, if sufficient 
samples be taken, that the relative nbundunct of eggs in 
the plankton affords a trustworthy Index to the pro¬ 
portionate numbers of adult fish at the spawning season, 
and It may therefore be expected that in inshore areas 
such eggs should he largely those of rockling and wriufte 
But this does not rxpluin the predominance of dr igonets 
boar-fish, Ac , over whitings, dabs, plaice and soles 
Although the latter are the objects of attention on the 
part of trawlers, it is still an open question to whit 
extent the present state of affairs im\ lie attributed to 
trawling 

In the Btologtschcs Centralblatt (October 15) is published 
the first portion of an article, by Prof k Goebel, on 
sexual dimorphism in plants, discussing the extent to 
which dioecious plants are modified apart from the sexual 
organs. Examples of specific differences m wed plants 
ore rare Cannabij rehva Is often quoted ns a good 
example, although the author doubts if there Is much dis¬ 
tinction in a pneftoral stage, he also questions whether 
it is possible to distinguish staminate and pistillate spea- 
flMflts of Cycas, Taxus, and Jumperus when not in (lower 
Amongst cryptogams better examples occur, notably in 
the cose of such liverworts as Symphyogyne teptothek, 
which is figured The fundamental reason for the differ¬ 
ences lies la the necessity for providing mure nourishment 
for the products of the egg cell, and this also explains the 
positions of the sexual organs In manoeamw planU 

Tm current number of Tropkml Life (No 9, vol vi ) 
contains several articles on cotton cultivation both in the 
British Empire and the United States In Egypt, Mr 
Foaden points out, cotton occupies from one-half to one- 
tfitrd of the total acreage of cultivated land in those 
provinces where the conditions are suited to its growth, 
while the value of the crop is from 25,000,000/ to 
30,000,000*. annually Unfortunately, there has been s 
gradual fall In yield per acre during the past few years, 
the cause of Which has been variously attributed to a rise 
in the subsoil water brought about by increased irriga¬ 
tion, to an increase in insect pests, and to sort exhaustion 
ftougft tile fortuity of thy Nils Valley is proverbial, the , 
softs are usually deficient In nitrogen, "crept show re- 
Maritable in cre as es when nitrate of soda is applied or 
often m crop of clover—berteem—Is ploughed in 
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In the current number of the Fortnightly Retirm Mr* 
) Saxon -Mills writes on the production of sugar from 
sugar beet, which he regards as one of the most hopeful 
schemes yet suggested for the benefit of rural districts 
AH the arguments In favour of the crop are set out cm* 
ctselv, and some very persuasive statistics are given. Fiekf 
trills In Lincolnshire, Suffolk, Ernes, and at Newnham 
Paddox have shown that crops varying from 15 to so tons 
per acre can be obtained containing ih to ifi per cent of 
sugar, while the Continental crops are lower both in 
quantity and in sugar content Indeed, sugar beet la 
actually grown on a commercial scale in parts of the 
eastern counties, but Is shipped to Holland tu be worked 1 
up In the Dutch factories It is contended thit factories 
would prove highly advantageous in English country dis¬ 
tricts, and would also provi a remunerative investment 
As several factories are already being started in England, 
it ought not to be long before very definite information is 
forthcoming on this question 

The report on the Experiment Station, Tortola, Virgin 
Islands, for 1009-10, is to hand, and records certain 
Improvements and additions to the station in connection 
with the sugar and cotton work and the water supply 
The export trade m sweet potatoes and limes shows signs 
of increasing, while it has also been shown that a limited 
quantity of cacao could be produced for export Tbo cotton 
Industry reecned a check owing partly to a fall in price 
and partly to bud weather, early planting is recommended 
as an improvement in cultivation lhe report on the 
Botamr Station, Agricultural School and h xperlmentar 
Plots, St Lucia, 1909-10, shows that continued and steady 
progress is being made During the \enr no fewer than 
77.557 plants were sent out for distribution from the 
station, against 4^,492 for the previous \ear \ scheme for 
prize-holdings competitions has been introduced, xnd will, 
it is hoped, raise the general levi 1 of cultivation 

In a paper read at the November evening meeting of the- 
Pharmaceutical Society, Prof H G Greenish and Mis* 
D M Braithwatte described a method bv which the 
presence of the drug-room beetle (SttoArtpa pantcra) ranv 
be readily detected In powdered drugs Th« quantity of 
best It present In an Infested drug is so small that its direct 
examination under the microscope is practically impossible, 
and It is therefore necessary to separate the particles of 
insect from the drug before thev can be observed The 
process of separation devised by the authors is dependent 
upon the fact that the hardened parts of the mature beetle 
are of such a highly chltinous character and so extremeh 
resistant to the action of acids, alkalies, and oxidising 
mixtures that it is possible to dcstrov the organic matter 
of the powdered drug without destroying the beetle It Is 
possible by means of the process described to detect 
particles of beetle in a powdered drug containing 
0-00001 gm of beetle in 5 gras of powder By the use 
of this method It can be shown whether a powdered drug 
Is prepared from “ worm-eaten ” or sound material In 
the course of their investigations the authors found that 
while the larvae of the beetles undoubtedly ingest con¬ 
siderable quantities of starch, only a small proportion of 
this appears to be digested. It seems probable that the 
substances chiefly ut ilis ed as nutriment by the larvw are 
not carbohydrates, but nitrogenous substances, such os the 
remains of protoplasm, Art 

Blockhead is a highly infectious disease of turkejs 
prevalent wherever they are domesticated, and canoes great 
financial loss each year The symptoms ore voluntary 
isotattsa, ftupor, loss of appetite, drooping of the wings, 
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and emaciation, the disease Is characterised by patho¬ 
logical changes In the caeca, Intestines, and liver, while 
there are Invariably present In the organs encysted stages 
of a coccldlum, and also an amoeba known as A 1 nelso- 
gridu In a long Bulletin Issued by the Agricultural 
Experiment Station of the Rhode Island State College 
Ora Cole and Hadley give a detailed summary of the 
work so far done on the disease, and add a number of 
observations of their own Although but little advance 
1* recorded la the methods of prevention and. treatment, 
the bulletin will be found very useful to those Interested 
in diseases of birds, both by reason of its completeness 
and for the evidence it offers that the caum is a 
coccldlum 

Thx United States laws dealing with commercial 
fertilisers go further than our own in that they require 
the name of the firm to be published along with the 
analytical data dealing with the manures and feedlng- 
stuffs supplied Bulletin 141 of the Purdue University 
Agricultural Fxperlment Stntion gives the results of 
nnalysls of several hundred fertilisers and feeding-stuffs, 
together with the guarantee and the name nnd nddress of 
the manufacturer Any case of fraud is thus at once 
exposed The law Is fully explained in the bulletin, and 
several illustrative case* are quoted There are also 
tables showing the average composition of normal feeding- 
stuffs, and of the materials used as adulterants 
Altogether, the bulletin gives a very good ld< a of the 
work of an agricultural analyst in the United States A 
smaller bulletin on the same lines is sent us by the West 
Virginia University Agricultural Experiment Stntion 

In one of a series of papers on the foranumfera of the 
shore-sands of Selsey Bill, Sussex, Messrs E Heron- 
Alien and A Earland have described the forms derived 
from Cretaceous sources (journ R Microscopical Soc , 
1910, p 401) In all cases these ha\e been compared with 
specimens obtained from the hollows of flints in the same 
deposits, xi8 species are identified, some of which are 
new to the records from the Upper Chalk Mr Heron- 
Alien offers a copy of a privately issued paper on Chalk 
foramlnifera, printed in 1894, to any worker who may 
apply for it (address Large Acres, Sclscy) This earlier 
paper contain* complete directions as to preparing material 
from the Chalk, as well as records of a number of species 
found at Twyford, many of which were previously known 
only in Cainozoic strata It is pleasant to see that the 
veteran Mr Joseph Wright, of Belfast, remains an active 
ndviser on the work published in 1910 

Copies have reached us of the valuable meteorological 
1 harts of the North Atlantic and North Pacific Oceans for 
December, and of the South Atlantic and South Pacific for 
the season December, 1910 to February, iqn, issued by 
the U S Weather Bureau In the North Atlantic chart 
Prof Moore continues the useful practice of exhibiting, by 
dilly sjnoptlc weather charts, specimens of the typical 
cyclonic storm* which occur In that month One of these 
disturbances, which was central near the Azores on 
December 18, 1909. moved quickly across Great Britain 
to the North Sea The synchronous chart of December si 
•hows that another storm dominated the entire northern 
part of the ocean, that typical cyclonic circulation prevailed 
from the American to the European continent, and that Its 
disturbing Influence was felt so far south as Madeira 

An interesting application of the dllatometrlc method to 
the study of the polymorphism of the alkali nitrates is 
described \y Prof Bellatl and Dr. Tlnasxi In the AtU 
M Reals Trtituto Vineto It U shown that ammonium 
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nitrate undergoes an abrupt expansion at 35 0 , a contrac¬ 
tion at 8to 0 , and a second expansion at ia$*, correspond¬ 
ing with the three transition-points of the four modfeca- 
tlons ol the mtiate Potassium nitrate undergoes an 
abrupt expansion at 137°, rubidium nitrate at 161*, 
cjesiuni nitrate at 148°, and thallium nitrate at 73* and 
14a 0 C 

In reference to Dr Baker's remarks on the Theory of 
Numbers at the Sheffield meeting of the British Associa¬ 
tion (Natuke, October so, p 514), Dr Vacca, of Genoa, 
■ends us the following quotation from Euler (Nov Comm 
Petr , vol xvu , 1772, p 25) — 

11 Non dubito fore plvrosque, qul mirabuntur, me In 
hulutmodl question I bus cvolvendis, quas nunc quldem summl 
gcometrae aversarl vldentur, operam conn urn ere, verum 
equldem fatrn cogor, me cx huiusmodi investigatlonlbus 
tantumdem fere voluptatis cape re, quam ex profundlsshms 
geometriao sublimioris speculation]bus Ac si plunmum 
studn ct labons Impcndi in quaestionlbus gravlonbus 
evolvendls, huiusmodi vorlatio argumentl quamdam mlhl 
haud Ingratam delectatlonem affere solet " 

Wx learn from the Engineer for November 11 that the 
Metropolitan Water Board intend to instal a battery of 
Humphrey gas pumps for the reservoir which is being 
constructed In the Lea Val!e\, near Chingford A total 
pumping capacity of not fewer than 180 millions of gallons 
in twenty-four hours Is required, mode up of one unit 
of 20 and four units each of 40 million of gallons It is 
understood that the Pump nnd Power Company, Ltd , 
offered to supplv and erect on foundations provided by the 
Board five pumps of these capacities, together with 11 
Dow son producer gas plant ind all accessories, Including 
two electrically dmen comprissors for starting purposes, 
for the sum of 19,388/ The guaranteed fuel consumption 
in not to exceed 1 1 lb of mthracite coni fed Into the 
producers per actual horse-power hour when working at 
the normal full load during m official trial of six hours* 
duration The head lo be pumped against is 29 to 30 feet, 
including friction Ihu* a power of about 250 pump 
horse-power is required in each of the larger units The 
conditions ore ideal for the Humphrey gas pump, but as 
the power is larger than anything yet attempted by Mr 
Humphrey, the results of the experiment will be awaited 
with considerable interest At any rate, the Water Board 
cannot be accused of being behind the times 

An article in the Builder for November 12 deals with 
a novel type of timber construction evolved by Mr Otto 
Hetrer, of Weinar In this new method tho cross-sections 
of timber beams arc adapted to actual stresses as In tho 
case of riveted iron structures, and this is carried out by 
mean* of a composite beam with variable cross-sections in 
each given portion A special glue being required, capable 
of forming an inseparable whole out of a number of 
composite parts, Mr Hetrer seem* to have succeeded, after 
many years of work, in producing one which possesses the 
required rapidity of binding, resistance against atmospheric 
Influences, and the property of Increasing hardening The 
Hetxer compound beams nre composed of three longitudinal 
layers, the uppermost of which it a wood characterised 
by a particularly high compressive strength (such as red 
beech), and the lowermost of a w6od of great tractive 
strength (such as pine), the central portion need not be 
of any specially resisting material An upward parabolic 
curvature is Imparted to the central wood, so that In the 
central cross-section, submitted to the highest stresses, the 
whole of the deflection thrust Is dealt with by this para¬ 
bolic core and the lowermost layer Satisfactory tests of 
these beams have been mode at the Institute of Charlotben- 
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burg Photograph* of a bridge and several large roofs 
tonstnicted under Hetcer's system are included in the 
article 

Ok* of the chapters In the latest volume of “ The Cam¬ 
bridge Modern History ” (to be published on December 8), 
dealing with 11 The Scientific Age/' is written by Mr 
W C D Whet ham, FRS, who has undertaken the 
Important and difficult task of surveving the trend of 
modern science in all its various departments In this 
chapter will be found considerations of the Darwinian 
hypothesis, of evolution and religion, of electrical inven¬ 
tion, of bacteriological treatment of disease, and other 
phases of modem scientific progress 

Thb October Issue of The Central, the organ of the 
Old Students* Association of the City and Guilds of 
London Central Technical College, maintains the high 
standard previously reached by this periodical The 

number Is well Illustrated, the frontispiece being an excel¬ 
lently reproduced portrait of Prof W J Pope, FRS 
Among articles contained In this Issue may be mentioned 
those by Mr H Clifford Armstrong on steel making, 
Messrs W Gore and D Hal ton Thomson on rainfall, 
n team-flow, evaporation, and reservoir rapacity, Mr 
Howard Mayes on boiler management, and Mr 4 G 1 
Glaisby on birds and photographv 


OUR ASTRONOMICAL COLUMN 
Discovery of a Comet - A telegram from the Kiel 
Centralstellc annmmceb the discover) of a n< w roinet bv 
Dr Cerulll on November 9 Its position nt 8h 208m 
(Rome MT) was RA =3h 38m 30s, d« 1 =8° 43' 20* 
N , and its daily motion amounted to -8s , - in' The 
magnitude is given as io-a, and the comet’s position lavs 
about half-way between, but slightly below the line join- 
mg, C and A Taurl 

Metcalf’s Court (1910b) —Dr Fbell publishes a con¬ 
tinuation of his cphomerls for comet 1910b in No 44*2 
of the Astronomische Nachrichtrn This (phemens 
covers the period November 13 to January 4, and shows 
that the comet is now moving xlow!>, in a norlh-easterh 
direction, through Serpens towards Coronn , on l>ecember 8 
it will be about 4 ° north of 8 Coromp, und of tho twelfth 

magnitude 

RkcB v t FiRKRALt.fi—\ large number of fireballs haw 
been observed during the last few weeks The records of 
their appearance art not, however, sufficiently full and 
accurate to enable their real paths to be computed except 
in the cases where the objects were seen by capable 
observers 

The majority of the brilliant meteors have evidenth 
belonged to a shower of Taunds, which is often very 
active In the first half of November, and is notable for 
the magnitude and conspicuous aspect of Its members 
At ibh 24m , November 9, one of the most interesting 
of the fine meteor* recently seen was not a Tnurid, but 
directed from a radiant at 312°+n° in the western sky 
It passed from over a point east of Yeovil to west of 
Horsham at height* of oa to 32 miles The motion was 
unusually slow, vlx about i* miles per second The 
meteor sailed through the air In on apparently serpentine 
course, it* sluggish, wriggling flight being specially noticed 
by observers at Bristol and other places, who mention it 
as quite an exceptional feature. There is no known 
shower at 3ia°+n° in November, but on November 2, 
1801, Mr Denping recorded a brilliant meteor close to its 
radiant, estimated at 311°+u° 

Sola* Activity and Terrestrial Temperatures —An 
important paper on the effect of solar changes on terres¬ 
trial temperature# is published by Mr W jf Humphreys 
In Nb a, yoI. Exxii , of the Astrophyelcal Journal 

Mr. Humphrey s accepts the Interrelation of magnetic, 
and auroral, disturbances and sun-spot changes as estab¬ 
lished, and points out that terrestrial temperatures and 
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rainfall are observed with sufficient accuracy to Justify an 
examination of their relation to solar activity Further, 
he considers rainfall dependent upon temperature, which Is 
more accurately measurable, and so considers only tho 
latter 

Taking Abbot and Fowle’s conclusion that sun-spot 
maxima are accompanied by terrestrial temperature 
minima, and vice versa, the average range being i° C * 
he points out the practical Importance of a fuller know¬ 
ledge of the nexus between these phenomena 

Hi* conclusions, stated briefly, are that at spot maxima 
the solar atmosphere is more fully charged with " dust 
(i e any particles capable of reflecting and scattering 
light), and therefore, owing to selective absorption, the 
proportion of ultra-violet radiations finally escaping will be 
diminished Ultra-violet radiations acting on cold, dry 
oxygen, such as exists in the earth’s upper atmosphere 
produce ozone, therefore nt Bpot maxima the amount of 
ozone will be less 1 

Further, it has been shown that ozone absorbs a much 
greater proportion of the earth-reflected radiations than of 
the incident solar radiations Thus nt spot maxima, with 
less ozone, more heat will escape, and a lower tempera¬ 
ture ensue, the converse explains the observed rise of 
temoerature at sppt minima 

This process is complicated bv mnnv factors, such as the 
Increase of ozone-producing aurorae at spot maxima, but 
Mr Humphreys suggests that the observed change in 
terrestrial temperatures mnv depend largely, if not wholly, 
upon the sekjrtive absorption of the direct Rolnr and the 
terrestrially reflected thermal radiations by the changeable 
amount of ozone in our upper atmosphere 

Stars having Peculiar Spectra anp New Variable 
Stars —Circulars 138 and 139 of the Harvard College 
Observatory contains lists of newly dwcnvind variable stars 
and stars hiving peculiar spectra In No 1^ thirty-eight 
new variables chiefly discovered by Mrs Fleming, are 
tabulated, and there is also a list giving the positions, 
magnitudes, &c , of nineteen stirs of whirli the spectr 1 
exhibit various peculiarities Tin of these are of type vi . 
threp are of type v with bright lines, four are gaseous 
nebulT, nnd in the remaining two 110 in bright In th* 
spectrum of the ninth-magnitude star DM 14 3263 

bright line appears to bo of slightlv gre iter wnve-length 
than H/ 9 , but is not the 5007 nebula line and on a liter 
photograph there Is i trmo of i bright line on the less 
refrangible edge of the dark H0 it is ffiu’gf sled that In 
this spectrum the bright line mav be variable 

No 1 <;q contains a list of fiftien new v imbles dis¬ 
covered on Nos 7, 10, 16, nnd 10 of the Harvard Map 
and the usual analytical table shows that 021 of the 
nrobnblc variables on map 10 tet remain to be discovered 
It is also stated that the verv red stnr +46 i 8, 7 appar¬ 

ent! v varies very irregularl) 

The Discovery of Nfpti nk — No 1054 Nature 

contains the complete text of the letter in which Leverncr 
sent to Dr Gnllr the rexults whhh led to th. visual dis¬ 
covery of Neptune It is stated that the first time the 
whole of this historic document hnx been published is in a 
recent article bv Dr See In Popular Astronomy and It in 
suggested that the proper place for the originnl would be 
in the museum of the Paris Obscrvatorv 

Variable Stars in tiir Orion Nebula—-No 44 ** °* 
the Astronomische Nachnchten contains a list of eleven 
more stars, in the nebula of Orion, which are apparent y 
variable The number of known variables in this nebula 
now amounts to 156 


HE flANQUET TO /VM/FE PASI-PRRSt- 
DENTS OF THE CHEMICAL SOCIETY 
"HE council and fellows of the Chemical Society 
honoured five of their past-presidents who had com- 
sted their jubilee as fellows by entertaining them at a 
nquet at the Savoy Hotel on Friday, November 11 A 
rge gathering numbering 250, Including the Duke ot 
>rth umber land, the Postmaster-General, the president* of 
e French and German Chemical Societies, and no fewer 
sn eleven post-presidents, was presided over by Prof 
srold B Dixon, FRS, the president 
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honoured were — 

Prof WlUUm Oiling, F R.S 
The Rt Hon Sir Henry E 
Roscoe, FRS . 

Sir WilUam Crookes, O.H., 

T p g 

Dr Hugo Matter/ FRS 
Dr A O Vernon Harcourt, 
FRS 


s Who 

were being 

E We tad 

PratUant 

1848 

*873-5 

185s 

1860-2 

1857 

1887-9 

*839 

i88j-7 

*>859 

* 895-7 


Unfortunately, Sir Henry Roscee was absent through 
illness 

After the loyal toasts had been duly honoured, the presl- 
•deirt gave that of the 44 Past-presidents who have com¬ 
pleted their Jubilee of Fellowship " He referred to the 
personalities of the Jubilee past-presidents, and to the par¬ 
ticular work In which each was more especially dis¬ 
tinguished Sir Henry Roscoe, for hli research on 
'vanadium and as a pioneer educationist, Sir Witham 
'Crookes, for his discovery of thallium, his rescan.hes on 
the rare earths, the genesis of matter and diamonds, and 
his brilliant discoveries in physics, Dr Hugo Mkller, for 
his researches on cellulose ai)d discoveries m connection 
with printing, Dr Vernon Harcourt, for his researches 
on the rate of chemical change and his work as an 
enthusiastic teacher, and Prof! William Odllng, the doyen 
of rhemistr}, to whom all chemists will find it diflicull to 
fathom rhmr debt of gratitude 

In replying to the toast, Sir Henry Rosooe, whose speech 
was read by the president, drew on his reminiscences of 
the thirt>-one past-presidents of the society, all of whom 
with the exception of two he had known, and of his 
association with the society 

Sir William Crookes sketched the steps by which he was 
led to the discovery of radio-activity He stated that no 
law is more certain than the law of change Radium has 
shaken our belief In the conservation of substance, the 
stability of the chemical elements, the undulatory theory 
of light, and the nature of electricity, it has revived the 
<d«ieams of alchemists, and has cast doubt upon the very 
existence of matter Itself. Physicists are beginning to say 
that there Is no such thing as matter, that when we have 
caught and tamed the elusive atom and have split it into 
Too little bits these residual particles will turn out to be 
nothing more than superimposed layers of positive and 
negative electricity Speaking of toe War Office Com- 
■ mittee of which he was a member, he stated that what 
oar country now most urgently requires is 41 brain-craft," 
the master of 41 hand-craft," and researchers who will 
oultlvate chemistry for its own sake 

Dr Milller commented on his association with the 
Chemical Society, on Its rapid growth and increasing 
activity 

Dr Harcourt referred to the influence of the growth of 
chemistry upon the teaching of the science as a part of 
general education, and to the importance In education of 
a knowledge of the general results of scientific inquiry and 
of some insight Into the methods by which such knowledge 
has been gained He mentioned the difficulty which the 
teacher of chemistry finds In keeping himself abreast of 
his subject, and the danger of teaching the latest hypo¬ 
theses to students who are only studying science as a 
part of education and chemistry as a part of science, if It 
mislead them Into believing that, because thev have gained 
the latest lights, they have a thorough grasp of the science 

Prof Odung referred to his connection with the four 
'past-presidents who, with him, were being entertained, 
and with many of the older chemists, and of the associa¬ 
tion of Oxford University with the society 

Sir Edward Thorpe proposed the toast of the honorary 
and foreign, members, which was replied to by Prof 
Haller, psae M ent of the French Chemical Society, and Prof 
Wallachv president of the German Chemical Society At 
the oonchitkJU of Ms speech Prof Haller presented, on 
behalf oLhls society* a silver medal of Lavoisier to each 
of the feWee presidents hi honour of the' occasion 
+ The Sa&feoadt of the evdnhtg, that of 11 The Guests," was 
proposed by Sir WUUam TlWen and acknowledged by the 
puke of Northumberland, president of the RovaJ Institu¬ 
tion of Great Britain, Mr H L Samuel, the Postrnaster- 
<Jeneral, and Herr Generaldlrektor S Eyrie, of Christiania 
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THE INTERNATIONAL AGROGEOLOGltAL 
CONGRESS AT STOCKHOLM 
A PEW months ago (August 4) we reviewed the pro- 
“ ceedlngs of the first International Agrogeologtcal 
Congress, held at Budapest in 1909 The second was held 
this year simultaneously with the International Geological 
Congress at Stockholm, as an experiment ft was wefl 
organised by the local committee and well attended, the 
membership numbering about 160 The sessi ons were 
arranged to allow the frequent attendance of members at 
the geological meetings in which they were likely to be 
interested. But it seems to have been recognised by moat 
that the bonds of association between the two congresses 
wore not so dose as to render it necessary, or even desir¬ 
able, that they should be held at the same place and time; 
and it was decided by the council that the next meeting 
should take place Independently at St Petersburg four 
years hence 

A prominent feature in connection with the congress was 
the very Interesting exhibition of specimens, maps and 
instruments illustrating the science of the soil, which was 
brought together in the rooms of the Technical School, 
44 Mastorsumuelsgatan The Swedish exhibits, which 
naturally formed the greater part of this collection, 
included sample-sections of the typical soils and subsoils 
down to the underlying strata from which they were 
derived The sections of pint-niossca which showed chang¬ 
ing conditions of accumulation were particularly note¬ 
worthy Excursions were made, both during and after the 
congress, through selected districts and to the chief agri¬ 
cultural stations, thus enabling the visitors to appreciate 
the local methods of practical research, as well as to gain 
personal knowledge of Swedish agricultural conditions 

Ihe papers read at the meetings were grouped together 
by their subject-matter, so that each Session was devoted 
to the discussion of a separate problem As was to be 
expected from the earnestness which has been thrown Into 
the study of soils In Germany, most of the papers were 
given in German Indeed, hardly any other language 
was used at the sessions At the opening meeting on 
the morning of August 17, Prof Gunnar Andersaon 
delivered his instructive presidential address on 44 The 
Swedish soil-types and their distribution," in which the 
geological bearings of tlv soil-study were allowed a 
prominence which they rarely attained In the subsequent dis¬ 
cussions At the afternoon session the 1 leit-motif ’ was 
“ The mechanical analysis of soils," with illustrative 
papers by Dr A Atterberg (Sweden), Prof P Vhmssa 
de Regny (Italy), and Dr W Beam (Egypt) 

At the subsequent sessions, on August 18, kq, ro, ia, 
and 24, the following were the principal subjects of dis¬ 
cussion — 44 Colloids of the soil," introduced by papers by 
Prof b Ramann (Germany) and Dr D J Hlstink 
(Holland), 44 Preparation of extracts of soils for chemical 
analyses," after papers by Prof A de Sigmond (Hungary), 
Prof A Vesterborg (Swedi n), and Prof A Rmdell (Fin¬ 
land), 44 Nomenclature and classification of soils,'* with 
papers by Prof E W llilgard and Prof R H Lough- 
bridge (California), Prof P Rossowitsch (Russia), M 
B*la de Inkey (Hungary), and Dr B Frosterus (Fin¬ 
land), " Systematic soil-surveying," with papers by Dr 
K O Bjorlyltke (Norway), Prof K Gorjanovtt-fcram- 
berger (Croatia), and Prof F Snndor (Croatia), 41 The 
analyses of peat soils/' with papers by Dr £ Huriund 
(Sweden) and Dr H von Feiliuen (Sweden) Thede 
ware a few other papers, chiefly on the chemical side of 
the subject, which did not fall under the above headings, 
Among them being an interesting general account of the 
•oils of Egypt* by Dr W Fraser tfunpfe 

As a merely personal impress fen of the proceedings 
from a geologist's point of view, 1| may be remarked 
that, with the rapid advance of specialisation In the study 
Of soils, the connection of the subject with geology seems 
to have become more remote, ft was only Tn the papers 
Seating with the mapping of soils that geological con* 
fideratkwi were brought Into prondnence, and even then 
only as a bails for specialised dasstfcfttkm For the rest, 
it was towa rd physics, chemistry and p^ant-physkdpgy 
Aat the new methods of research appnpxlm«te& The 
major part of the papers dealt with the brtwratsrv tceatr 
ment of aeils, mecha n ically and cHemioafly, qnd wflh M 
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restdtam* of the varied treatments In the process of 
dfocfthnxbefment it mutt often- hap p en that the true 
tadtvIAiaftiy of a ioH hi lost, so that schemes of labora¬ 
tory da&fftcatron sometimes arbitrarily separate agri¬ 
cultural shnHars and unite agricultural discordants This 
was 'recognised in several of the discussions, and the 
students of the soil are now fully nHve to the complexity 
of the problems needing investigation In the opportunity 
afforded for comparing and criticising the diverse methods 
of research the congress was eminently successful, and on 
the social side It was wholly pleasurable 


EDUCATION AT THE BRITISH ASSOCIATION 

THE presidential address this >ear was devoted to the 
1 topic of university education Readers of Natusi 
have already bad an opportunity of reading Principal 
Mien's suggestive discussion of the relations of teachers 
and pupils at school, and of the change of method which 
should differentiate university from school education 
Incidentally, the address raised the very practical question 
of the present overlapping of the two, and led to the 
appointment of a research committee, with the president 
as chairman, to investigate the subject and to report at 
Portsmouth next year 

The presentation of the reports of the Section I re¬ 
search committee on mental and physical factors involved 
in education, and of tin, committee of Section H on tlie 
establishment of a system of measuring mental characters, 
was made the occasion for a joint session of the two 
sections for the discussion of research in education In 
the report of the committee of Section I the gradual 
Integration of a science of education, drawing Its data, ns 
Prof Schuyten wrote, from hygiene, anthropology, physi¬ 
ology. normal and abnormal psychology, pedagogy, and 
sociology, and vet with a common centre of reference and 
an Inner coherence which set It apart from each of these 
related sciences, was indicated The work In psycho- 
now carried on in this country was briefly re¬ 
viewed, and It was shown that, in spite of the lack of 
funds which was everywhere reported, researches were on 
foot in at least ten university centres Prof Green in his 
introductory remarks showed how poorly off we ore in 
this respect in comparison with such countries as Belgium 
France, Germany, the United States, and even with 
Russia, where the War Office, In discharging its responsi¬ 
bility for the education of the children of officers, main¬ 
tains a professor and a laboratory for research work 
alone He also urged the Importance of training for re¬ 
searchers in this as In all other branches of specialised 
research, a point which was subsequently taken up by 
Dr C S Myers and other speakers. Prof Findlay ex 
plained how the umvemtv departments were in this matter 
sent from pillar to post Treasury grants being refused on 
the ground that the Board of Education always looked 
well after their own, while the Board, on the other hand, 
in set terms disavowed all responsibility for research work 
The position, as the president said, is 11 disgraceful ” 

A typical Illustration of more purely pedagogical research 
was contributed by Or T P Nunn in his sketch of the 
methods of algebra teaching worked out in the demonstra¬ 
tion schools attached to the London Day Training College 
The oht theory of algebra, associated with the name of 
Eufer, In which the symbols are regarded merely as 
numbers—" a large number of numbers —has given place 
to the view of Chrystal and others, to whom algebra ts a 
systematic science capable of development from its own 
asms The difficulty of adopting this view for school 
pu rp os es is precisely the difficulty which faces the new 
school of geography teachers, namely, that the rational¬ 
ising motive, the desire to build up a system for Its own 
sake, dees not develop In the English schoolboy much 
before tats- sixteenth or seventeenth year Dr Nunn has 
therefore based his method on the utIUtanan motive, and 
aimr at every stage to exhibit the value of the results for 
application At me same time he seeks to comply with 
tfie schoolmaster's demand ths t the subject shall have 
'‘frafafog value* H Thus algebra for school purposes be- 
mmm an Instrument the caphbJtttie* of which are through¬ 
out 'explored, and so extended, a kind of linguistic for 
tit* e x pre ssi on of thought operations. A large audience 
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followed with keen Interest Dr Nunn's application of the- 
theory In such crucial Instances as the factorisation of 
s'-P, and the explanation of the produet of two nega¬ 
tives The proce sse s under his hand revealed the 
behaviour of realities, and no longer, as of old, came out 
of the void 

As so Illustration of research upon mental processes- 
Dr. Spearman gave an account of an inquiry mtq_ In¬ 
dividual variations of memory among some aoo subjects 
His results showed that the correlation coefficient between 
different ways of memorising was always positive, or, in 
other words, that the powers of memory showed some 
tendency to correspond, however the material upon which 
they were exercised might vary, while the more like two* 
performances were the greater was the degree of corre¬ 
spondence The common view that people ot quick 
memory forget more rapidly than those to whom memor¬ 
ising Is a slow process was shown to be erroneous, the 
correlation coefficient between the two remaining the same 
after a lapse of time It was also shown that the differ¬ 
ence between the two types could be largely traced to the 
method of recall, the quick memory being predominantly 
auditory and motor, the retentive memory visual and idral 
Finally, a high correlation was established between 
memory and teachers' estimates of general Intelligence, in¬ 
spite of the Fact that the data upon which the latter were 
based were often obscure and variable 

The remainder of the sitting was occupied bv a scries 
of papers and discussions on the measurement or intelli¬ 
gence, In which accounts were given of practicill) All the 
researches on this subject hitherto conducted in this 
country Dr Otto Ltpmann discussed the methods of 
Binet and Simon (Annie Psychologique, 1908, xiv, 
pp r—<>4) and of Bobertng (Zettschrtft filr angrwandle 
Psychologic, iv ) His paper has been printed In full In 
The School World (October), so that here it will suffice 
to say that in his opinion their methods do not promise 
any certain test of a high degree of intelligence We 
associate Intelligence of this character with depth -inti 
power of self-criticism , but these things must lie neglected 
in experimental tests, for results which would demonstrate 
the absence of these may b« due to bodily condition or 
temporary Inattention On the other hand, the tests of 
Binet and Simon will establish with certainty whether a 
child Is of sufficiently normal intelligence to be equal to 
the public-school pourse The Importance of this achieve¬ 
ment will be seen when It is remembered that under 
English law a school medical officer may at any moment 
Find It necessary to satisfy a bench of magistrates that a 
particular child ought to be sent to a specld sthool for 
mentally defective children 

Mr Cyril Burt described n senes of experiment* per¬ 
formed with a group of elementary-school children nt 
Oxford, the result of which was to cast doubt upon the 
view that there Is an intimate correspondence between 
power of sensory discrimination and general intelligence 
A series of experiments with girls of secondarj-school age 
at Liverpool tended to show that, bv comparison with 
simple sensory and motor tests, tasks Involving higher anti 
more complex processes are less liable to be vitiated b> 
absence of special training In the experimenter, and <ti«o 
have a more intimate relation with intelligence Mr 
William Brown discussed the mathematical technique of 
the evaluation of the results of intelligence tests, anti 
maintained that the method of multiple correlation <ihoukT 
always be employed 

Mr J G Gray asserted the value of perseveration os 
an index of the quality of Intelligence, explaining per¬ 
severation as dependent upon an elemental brain proper!\ 
which determines the persistence of mental impressions 
He described a modification of Wierwna's colour disc 
devised by himself in order that the luminosity of the two 
colours tns fusion of which at a certain rotation opeeti 
gives the index of perseveration might be regulated by the 
experimenter 

Mr H S Lawson described 0 series of testa, baseti 
upon Binet*i, to which the candidates for scholarships at 
a Midland secondary school were submitted The order 
thus established was correlated with the official scholar¬ 
ship order In tiro successive years, the coefficients being 
o-ary and 04^ The tests had also been used to check* 
the official or der of merit obtained from a term’s marks 
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in certain forms In every case the correlation coefficient 
nas high 

Miss Katharine L Johnson read an Interesting paper on 
rhe results of the application of Blnct's teits to aoo school* 
Iris in Sheffield In her experience one of the chief 
ifficulties was the personal equation of the experimenter 
It is impossible to maintain the same tone and expression 
throughout, and children nro very susceptible to sugges¬ 
tion It Is also difficult, sometimes, to estimate the results 
She had found cases Ln which girls failed in the tests for 
their own age or for the age preceding, and ^et wUisfied 
the tests for a superior age 

Dr h Neumann's paper was summarised b) I)r Lucy 
Hoesch Fmst I-fc cast a doubt upon the possibilm of 
determining a normal standard of intelligence for each 
year of school life which would be of general validity 
because of the difficulty of ex< ludmg acquired knowledge 
Dr C S Myers entered a cmeut against the collection 
of masses of psychologlcil d ita by untrained observers 
Ho was of opinion that the personal equation of the 
observer could not be got rid of, and th*it then fore com¬ 
parison of results was onl) possible within virv narrow 
limits Rad'll differences in correlation arc bound to 
titlnte the results of the elimination of u sample of a 
heterogeneous people But the main souru of error lies 
In the neglect of the Introspective elemenl A test of 
mental fatigut nuiv ln different subjects involve the play 
of such complicating factors ns boredom, dut\, ambition 
It Is only by individual introspection that wi ran det*r- 
mine exnctlj what factors an t xperiment involve l he 
result derived from the wholesale collections m ide by un¬ 
trained observers ran be nothing but a blur in thr psycho¬ 
logical aspect, though a sort of standard of produi tivenrss 
may be obtained from them whirt b\ wt can mrasurr the 
individual 

Dr \V HR Rivers summed up the long discussion 
In his opinion the work done was well worth doing, and 
marked a great advnnce rtgarded from the point of view' 
of the sch ntifii psychologist Hut an enormous (mount 
would still have to be done before the results could be 
applied practically In education Ihe work, so fdr, Ind 
been work with mass results whereas the teacher wanted 
tn test the individual In spite of whut had btH.n said of 
the need for training in tht invi utigntors, it w in nil to 
the good that teachers were beginning to take up p*\cho¬ 
pp'd agog) 

On the third day of the meeting there was n senes of 
papers on practical work in Kihonls J hr Bo ird of hdun- 
tlon’s recent Memorandum on Manual Instruction came in 
for a good deal of praise Sir Philip Mugnus, as an old 
fightir in the enum of handicraft, urged that we should 
not fold our hands until the Board's lour printiples were 
iverywhere observed, that handwork should be tuugh! to 
ill intending teachers, and that there should br i ion- 
tinuous course of it in e\ery school taken b) the ordinary 
teachers of the school Tin president of the assouation 
spoke of the value of handwork as fostering self-help and 
initiative Mr J G Legge suggebted the establishment 
of a type of school for bo)s from twelve to fourtien in 
which half the curriculum should bo given to constructive 
work, and half the da> should be spent in the workshop 
Such a school would lead directly to technical training as 
the next stage in the education of tht pupils Mr James 
lipping described the vutulion courses of tlie hdui monal 
Handwork Association, in which mam teachers have 
acquired the manipulative skill, and nt the same time the 
pedagogical knowledge, needed bv teithcrs of handicraft, 
and Dr G H Woollntt outlined a hundred-hour course 
for teachers in the making of scientific apparatus MisA 
Cleghorn, In closing the discussion, warned the audience 
that enthusiasm In the teacher was a sine qua non , and 
hinted, at the same time, that It was difficult to be 
enthusiastic over the introduction of more subj rts into 
the too short # school life of the ordinarv child 
Mr paper on the relations of mlence with com¬ 

merce and Industry has already appeared m Nature 
(September 15) The subject is usually treated on both 
sides Ip *a spirit of vague vituperation which profits 
nothing ^r Blair's skilful marshalling of a mass of 
evidence inpm university graduates, professors business 
men, and manufacturers all the world over will be of 
service to combatants on both skies who desire compost- 
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tlon and not atrife In the abort dlacunion which followed 
Principal E H Griffiths advocated bringing bqm to the 
lay mind the value of such work as araday’s and 
Lister’s We should then hear less of the disinclination to 
believe In the application of science to business life and 
industry He also advised scientific men to leave the 
language of the laboratory behind them when they came 
into the market-place, recalling Sir George Reid's words 
In the tests of intelligence discussion t— 11 It will be a 
grand thing when our men of science really do know every¬ 
thing thev talk about, because when they do they will be 
able to tell us what it nil means in plain English " 

Dr Beilby thought that things were improving, the 
reat need was mori cooperation between the two parties 

he difficult) was to get the scientific man and the men 
of the markets togithrr In joint committees of professors 
nnd business men tath side educated the other 

Sir William Whita also thought that there was no reason 
for alarm We did not compare so badly with other 
countries True, our rivals were better organised, but 
then organisation may parul>Ke effort The young trained 
graduate of the technkul college would not straightway 
apply his knowledge m industry, hr had not the knowledge 
of practical butanes* condition* Such men should go 
through post-graduate courses, if possible, ln works' 
laboratories We must be content to triin many mediocri¬ 
ties in order to catch thi man of brilliant ability, and 
fortunatelv it takes all sorts to make the worlds of com¬ 
merce and of Industr) 

Dr Stead said thut in the steel industry the value of 
research whs recognised Tin manufacturers had reached 
the point of wanting 1 little tuo much from research, and 
in too thort a time 

Dr H E Armstrong ilso advocated a two or three 
years’ course in n work's labontorj for the technical- 
school gradu tie nnd quoted th* example of Sir Lothian 
Bell Our organisation was lit fault when that defect 
was remedied the mtion would soon regain its former 
commanding position in manuf icture nnd commerce 

On the last da> of thr meeting an interesting series of 
papers was read on outdoor studu r in schools of normal 
tvpe Prof Mark R Wright described the Rummer camp 
of the Durhnm 1 raining College Mr G G I-ewls showed 
whnt could be done bv nv nns of si hool »ournevs for 
London elemental -m hoot children, and Mr J F Feasev 
exnlamed how muih the interest and practicability ol 
ordinary school work could l>e heightened b) adapting it 
to the conditions of the open air 

In the afternoon then? w is n lively though inconclusive, 
debate on voice production, in whuh Dr Grnv, Prof 
Wesley Mills, Dr Hull* rt, Mr W H Griffiths, Miss 
Ormay, Dr Chii hole \ourse Prof Silvanus Thompson, 
and others took part 


THE PROD ULI ION AND USE OI ELECTRIC 
POWER 1 

'T'HERE are few subjects more important to the people 
A of this country thnn thi question of the rapid and 
ever-growing rate at which we urc using up our coal 
supplies Many writers have dealt with this subject, and 
have suggested various remedies 

It may be said that the rate at which we can use coal 
is a measure of our industrial activity and prosperity 
This would be true, perhaps, if we were using our coal 
without waste, or at kist with reasonable economy, but 
it is certainly not true of what we are at present doing 

Taking all the uses for coal into consideration, I believe 
that we arc getting back on amount represented by useful 
work of one kina or another of much less than 10 per 
cent of the energy ln the coil Wg ran never, of course, 
Hope to get anything like the full value of the energy in 
the coal, but, on the other hund, throwing away more 
than 90 per cent of the value of our coal In the process 
of conversion Is of the greatest possible concern to the 
country Moreover, there Is a further waste involved in 
our present methods of using coal which Is only second In 
Importance to the one J have spoken of We now dis¬ 
sipate nearly the whole of the valuable by-products cpn- 

1 From tbs Inaamrsl Ad**n-«« cUUvn-A m t th« Inattutfcm of Slwtrksl 
Bagtnwn on November 10 by Mr 8 Z.d« format 
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rained in the coal, constating principally of fixed 
pftrotfm 

It' it In the p roce ss of transformation of coal into work 
frt the form of heat and power that the greut kwtt occurs, 
m this is always a most difficult process, and requires the 
highest scientific and practical skill to carry out with even 
very moderate ecorfomy 

ft has been proposed, with the view of accomplishing 
the above ends, to treat the coal at central stations and 
turn It Into gas and distribute the energy in this form 
but this process only goes a small way towards n solution 
of the problem, as under It combustion—which is such a 
difficult problem—would be taking place ut numerous 
points over the whole country, all tending to inefficient >, 
and the conversion of the gas Into power is bv no meins 
easv, involving running machinery of the reciprocating 
class, requiring special and skilled attendance 

It appears that with a problem such as we ire dis¬ 
cussing it is fundamental that the energy in the coil 
should be converted nt as few centres as possible into a 
form In which it is most generally applicable to nil pur¬ 
poses without exception, and In which it is most casih 
applied to all our wants, and Ift at the same time, in u 
form in which it is most difficult to wiate or us* 
improperly 

We ire therefore form] to the cone IukIoii that the onh 
comphtH ngd final solution of the question is to be obtiinecl 
b\ the convi rsion of the whole of the coni which w* ust 
for heat and power into electricity and the recoverv of 
Us bv-products at a comparatively small number of gn it 
electronv*produtIng stations All our wants In llie w iv of 
light, power, heat ind chemical action would then be nut 
bv n supply of ilcctriuty distributed all over the countrv 
It must, however, be remembered that the distribution of 
energy in the form of eiectriritv instead of coni nn onh 
be effectively earned out when it can be done in such i 
wu\ th it it is acailable for nil the purposes for which 
rod is now used, and this cm onl\ bt the nm' wIipii th» 
conversion is effected nt such on cffiuriuv ns will < him th* 
electric energy delivered to represent n high pimping* of 
the energy in thi coil hailing this, no sch* m* for uni 
vision nt the pits mouth and delivery of energy in the 
form of eiectriritv W sound There w Mho mother con 
trolling fuctor which must bo satisfied in ordi r to mnki 
this scheme possihlc Both the conversion of the rod into 
electricity and the distribution of the current must be 
effected nt a low capital rost, so us not to ovi rhurd* n the 
undertaking with capital charges 

Considering thp various processes of conversion yyhicli 
ore now available or mi\ be invented md their 
possible nnd probable efficiency we first come to eluirlr 
generators driven bv reciprocating steam engines Du ir 
economy, expressed in the form of energy in the tonl to 
electric energy, mnv be taken as n in iximum of to to 
i a per rent This is, of course, far too low an t fficitncv 
to make any scheme sue h as I have already indicate d 
possible, besides w'hicli the capital expenditure und rh* 
(omplintion invoked are fir too flrent nnd the sin of tin 
units too sm til to be thought of for the purpose in view 
We next come to large ute un turbine such as have btm 
constructed up to the prevent, ind see thnt their niixinuai 
pffiuency may be put down at about 17 to iS per torn 
Kent In the Ust, In order of economy, romes the big 
gas engine fed from gas producers, with in efficiency of 
cod energy to electric energy of posslbh as per cent 

In the future we hive to look towards two othpr minus 
of conversion—the gas-turbines!riven electrli generator nnd 
the production of eiectriritv In some mhre direct vv iv from 
the coni, but these two means of conversion, although 
being capable of giving the most efficient results ore so 
much In th« distance that they ore quite bevond our 
present consideration 

After very careful thought on the sub">ct I have come 
to the conclusion thnt, in order to supply electricity for 
all purposes, It would be necessary, amongst other things 
to have a conversion efficlencv of not less than a A per cent 
For the purpose of looking Into this question T hnv 
taken the figures of production and consumption given In 
the report of thd fcoval Commission on Coal, whkh clearh 
summarises the position as It stood a few Years *ngn, and 
at the Increase taking place Is fqlrlv regular these figurn 
have' been taken throughout According to this report 167 
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million tons of coal were being used In the country in 
1903 Of this amount 9 million tons went to coasting 
steamers and 15 million tons were used by the gas com¬ 
panies In order to simplify matters and make the figures 
i tear, i have loft out of consideration the coal used on 
these two items, und taken the balance—vu no million 
tons—as the annual coal consumption of the enuntr) If 
now, instead of using this coal for doing work, as at 
present, we were to convert it Into electricity, wc should 
use, instead of 150 million tons, 60 million tons of cool a 
\Lor This coal, turned Into elrctrlcii), would produce 
n 1,400 million Bourd of Trade units, and the electricity 
so produced would, after allowing for looses of transmission 
and conversion into work of differ* nt kinds, be sufficient 
to supp!) the whole of our reqmrem* nis now Ik ing satisfied 
bv the use of the 150 million tons of coal whuh w<_ now 
burn 

Summarising the whole position, It miv sab 1 \ be said 
that, wherever coal, gas, or power ire now used, every¬ 
thing for which they arc used will be bitter done when 
ilcttncitv is the medium of appln ition 

Hardly less in importance m the nll-electm si heme is 
the question of the bv-produits which Ixconu. available bv 
th* proper use of our coal I host consist principally of 
h\td nitrogen, togethir with lar and 

1 ixetl nitrogen in (la forms of sulphate of amnonia, 
111 rrati of soda, und nitrate of him an most valuibte 
b rtihsers, and enable tund continuity to produie the 
same crops with 1 grentlv inert used jitld pei irrt Much 
Ins been done in hnding out how liest to utilise thest 
artificial ft rtilim r* but no doubt 1 great deal mart will 
U done in this direction, nnd fertilisers will bt* prepared 
with fixed nitrogen ns thnr principal constituent, which 
best suit The partuulir soils und iropx that it is dt-sired 
to deil with 

\rcordmg to last >1 ir s Board of Trade returns, we 
now grow about 23 \x r cent of the totul wheat that we 
um and import 77 p* r cent Of the b irlev used we grow' 
y> per i*nt and mi|K»rt 41 per ci nt , nnd of the oats used 
7K per lent is honii grown and 22 per cent Imported 
Inst vi ur we di voted 75 milium urns lo the cultivation 
of them* crops 

Much la being dom to improvi the vield of corn crops, 
md it is probable thui with st lent 1 fie treatment in the 
production of the seed In the sterilisation of the ground, 
and in the apphr ition of fertibs* r, wc may look at no 
diKtnnt dote to nn mm used vield of 5o per nni In these 
I crops upon whut is now being produced per acre I he 
I most vital feature, however In bringing this about, once 
we have acquired sufficient knowledge, is an Hmple supply 
of fixed nltrogi n to use ns fertiliser, and it is when con- 
sidi red from this point of vu w that u st heme wrhirh sup¬ 
plies this from our coal ns the result of saving present 
waste is most important 

1 With the increased vie Ids which we have mentioned wc 
could produce corn crops sufficient to *<upph the whole of 
our requirements upon it million acres ihis would re¬ 
present 23i per cent of our present cultivated nrcu, nnd 
would onl> be an addition of million acres to the land 
now used for the purpose of growing these some i rops 
1 he value of these additional crops would be about 58 
millions sterling, based upon the prices which we paid 
last year, nnd to this would have to be added tne value 
of the straw and the other wheat bv-products, which would 
’ go a long way towards providing the food for growing 
the additional meat which we require to supply our demand 
at home 

In order to fertilise the lind wr should hsvi available, 
under the all-electrir scheme 3 million tons, or its nitrogen 
equivalent, of sulphate of ammonia This, if used over the 
whole of the 4ft! million acres now under cultivation, 
would give 143 lh peri acre, but, of course, the fertiliser 
would be distributed according to the nature of the land 
und the crops' being grown It is probable that in those 
circumstances the increased vield of the land now culti¬ 
vated would not only give us all the gruln that wo should 
require for food, but also nil the foodstuffs, partly ns 
by-product from the grain and partly grown, that would 
, be required for raising the cattle, sheep, and other animals 
, necessary to supply the whole of our w ants 
l It Is now beginning to be understood that Intensive 
, farming of the land also involves Intensive cattle raising, 
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and that It U very advantageous greatly to reduce the 
amount of gross land and Instead to grow crops intensively 
cultivated, as In this way a given amount of land cast 
be made to produce a much larger yield. 

Sulphate of ammonia Is a particularly good fertiliser for 
the purpose of growing sugar beet, and here again It is 
probable that the avaHabmty of large quantities of this 
fertiliser at a vary much lower price than at present pre¬ 
vails would enable us to produce the whole of our sugar 
at home, especially as the by-product, obtained in thr 
form of crushing* from the beet, Is a very valuable food 
for cattle raising, and also as the crop U h \ery suitable 
one for growing alternately with wheat 

If It was found that a larger amount of fertiliser than 
the 3 million tons of sulphate of ammonia, which would 
be the principal by-product from 60 million tons of coal 
turned Into electricity, could be advantageously used, this 
would be very economically produced from the electrical 
station by the oxidation of atmospheric nitrogen, giving 
a valuable fertiliser in the form of nitrate of lime. This 
could be made intermittently by means of current filling 
up the load curve, and would not necessitate, the expendi¬ 
ture of anv more money on plant for generation or trans¬ 
mission oi the current It would, however, require the 
burning *of additional coal, and this in Itself would add to 
the sulphate of ammonia available 

It is assumed by many people that the climate of this 
country Is largely unsuitable for the purpose of growing 
food, and for this reason It is thought that we can never 
grow the food which we require This is largely a mis¬ 
conception, as crops both large in quantify and of good 
quality can be produced in this country Nevertheless, it 
would be a desirable thing if, instead of the dark weather 
that we now often experience owing to cloud obstruction, 
we could have continuous sunshine at certain times of the 
year The amount of sunshine would, no doubt, be largely 
Increased by the abolition of all smoke in the air, an not 
only does the smoke Itself obscure the sun, but also it 
seems to have the effect of assisting the formation of 
cloud, which greatly diminishes the light and heat which 
we receive 

At present It is considered quite right nnd reasonable 
to canalise rivers and make great works for adding to 
the fertility of countries by means of irrigation, but I 
believe that in the future the time will come when it will 
be thought no more wonderful largely 
to control our weather than it Is now 
thought wonderful to control the wafer 
after it has fallen on the land I think 
that il will be possible to acquire knou 
ledge which will enable us largely in 
control by electrical means the sunshine 
which reaches us, and, In a climate 
which usually has ample moisture In the 
atmosphere, to produce rainfall when 
and where we require it 

It N«ms to me that it may be possible, 
when we know a gnat deai more about 
electricity than we do to-dav, to set up 
an electrical defence along our coasts bv 
which we could cause the moisture in 
the ctouds to fall in the form of rain, 
and so prevent these clouds drifting over 
the country between ourselves and the 
sun which they now blot out It also 
seems .to me that It will be possible, 
when more water on the country Is re¬ 
quired, to cause the falling of rnm from 
the clouds passing over the highest part 
of the country, and so produce an abund¬ 
ance of water which, properly used, 
would greatly odd to tiie fertility of the 
country, 

Of course, Il may seem that these arc 
only mod visions of the future, but I 
think we can hardly consider these 
r estjto more Improbable than anyone 
wouft have considered wireless 'tele¬ 
graph? dr flight Id beavler*than-air machines fifty year* 
ago. My excuse far mentioning these matters here is that 
ray might constitute another great use of electricity, and 
thatr useful consummation would certainly be facilitated by 
an abundant supply of electrical energy 
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Ac piesent, although the using of cur coal may 
commercial activity, It certainly means the desolation of 
the country in parts where it la largely, used. Instead of 
this harm being done to the country by our ooaV wo shotfsa* 
fertilise the lands by its means, and might even* 01 J 
have indicated, use it in the future to increase our sun¬ 
shine 

Of course there are man} things which at present stand 
in the way of realising such a scheme as I have ou tlin ed* 
There are many technical details which nothing but on 
Immense amount of work can solve satisfactorily There 
are a ho political and legislative difficulties standing lit the 
way, but these, when the time arrived, would have to be 
got rid of rather than allow them to handicap the advance 
of the country The more, however, that I have con¬ 
sidered .these Ideas in detail, the more certain ana 1 of the 
fundamental soundness underlying them, and that it la 
only a matter of time before such a scheme la carried out 
In Its entirety 

What interests us most, perhaps, Is the question of how 
long it Is likely to be before the all-electric Idea becomes 
possible At present there is so much .required to be done 
to make It woricsble in all Its detalk that k seems as 
though^ its res 1 1 sat km would be long deferred. It must, 
however, be remembered that knowledge is continually 
being acquired which brings us nearer to Its. realisation, 
and that things engineering, and especially Ip electrical 
engineering, now move very rapidly It may therefore 
come to pass that the all-electric Idea, with its far-reaching 
changes and great benefits, will become on accomplished 
fact lrr the near future 


MATAVANU A NEW VOLCANO IN SAVAII 
(GERMAN SAMOA ) 1 

*T*HOUGH not the scat of government, Savall ir the 
A largest of the Samoan Islands in the Central Pacific 
Ocean It has a backbone of volcanic mountains, some 
of which rise to a height of more than 4000 feet, most 
of them are extinct or dormant, but there have been 
several small eruptions within the last a00 years, and one 
as lately as 190a 

The volcano of Matavanu was formed in 1905 to the 



Fra. 1 — St**n CSwh from Lavs CJJlnz into iba Sea. 
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north of the main ndge, and near the centre of the Island. t 
The early part of the eruption woe characterised by 
explosions, and the ejecta were mainly soUdr but later Oa 
1 Abtndfif a Dkmona dtUvsrsd at tiw Royal Imritettaa op flUsy/ 

April* by Dr ttebpwt AwUmm. ' \ 
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*0 trt tW i p m quantity of very maid basic lava ha* been 
dhmngkd Thu hat flowed by a sinuous oourae of about 
ho duel Into the tea devastated tome of the most fertile 
land Jo the Inland, and covered It up with lava held* 
Pfpbabty not lets than twenty sqbore miles in area 
The era ter contains a lake or rather river of molten 




Fo t —1 t Crater lava Field no the lioc of the Lava Too el 

lav 1 so fluid that it r s s in irandescent fount 11 it. bt'dts 
in waves on th< walls ind rushes with great veloc tv 
down into a gulf or tunnel at one end of the crat 
Ihe lava still liquid runs in a passage or perhaps systen 
of passages under the surfxie of the lava field its cour c 
bong trsceabl bv n In of Urge fumnroles until still 


Ihe tens piUow lava originally applkd to the results 
of a peculiar form of spheroidal weathering u now 
extended to various smooth surfaced lobular masses which 
have been considered by leal I Cole and Gregory to be 
formed by lava flowing into witer This view has been 
combated by others but Dr Andtrson watrhed the process 
actually going on and photogr a phed the 
results 

1 he formation of ordinary corded 
live or pahoehot takes place by a 
local quiet outflow of lava wruUi forms 
a pool or lobe 1 he surface being 
slowlv tooled b> the n r forms 1 more 
or less tenacious treacly scum which is 
push d forward by the liquid mass under* 
neath and is puckered up into a cord or 
festoon U hik* th s is tak ng place the 
new surface u becoming treacly and in 
its turn is pushed forward into anothei 
fold at d so on until the whole surface is 
soldifud often with a very regular 
p ittein 

Dr Andrrson sa d he had seen this 
taking ph t 01 Vesuvius and had 
watched the nm process going on at 
the sea level at M uavanu I he surface 
of the bbes how ver b in^ in lhat case 
expos d to the waves was rapidly chilled 
and sol difi d b f re it had time to be 
pushed firward to form corded strut 
tur \ photograph of 1 recent flow 
into the lagoon show d corded structure 
ubove high water mirk while lower 
down ther wis every transition Into 
typical pillow lava 
a ihe Se* The iur ^ ace ©f ^e lava field shows 

several large p ts along the hne of 
the lava-conduit to the sea out of which 
steam and vapours escape lhey are larger than ordinary 
fumaroles and appear to bo formed by the remetring and 
falling in of the crust owing to the he it of the lava which 
flows beneath The seel ons exposed n th r waits show 
rht lava field to consist of numerous very thin beds partly 
irfue flows but probably in many uses intrusive sheets 
1 hU structure is vers s m lar to that of 
the p t craters in Hawaii the mode 
of formation of wh ch is sull unsettled 
Possibly they may hav been formed in 
th same wav 

Other interest ng po nu no r I were 
the formation of mot Ids bv lavs flowing 
round living tre trunks I he trees 
were of course killed and when they 
decayed hollows were left correspond ng 
to Th lr foimer shipes Occasionally 
ifter th hva h i i solid fird round a trei 
the remainder h id flowed sw^y when 
th tree decay d a sort of hollow pillar 
w is thus left in wh ch smaller plants 
sometimes grew 



JtQ | —Un in I sgjoa osrfsd abovs waur stark Pillow Lavs 1 


l / AmA*wm 


UMILhSin ASDFDILA 
UONA 1 IVTFI 1 JGI \t£ 

Birmingham —The Huxley lecture will 
bo delivered on November 23 by Prof 
Percy Gardner professor of classical 
archeology in the University of Oxford 
Hie subject of the address is Rational 
ism and bcience in Relation to Social 
Movements 

Bristol —In connection with tne 
faculty of engineering provided and nun 
tamed In the Merchant Venturers 
Technical College a course of five 
on Aviation his beut arranged The 


m a fluid condition it reaches the sea into which it flows monthly lectures on Aviation his beui arranged The 
*itfa energetic explosions and the discharge* of large fleeted lecturers arc Prof W Morgan Mr A R Gow 
jhfoepst p# steam, black sand and fragments of Java Mr K S Bruce Mr L Bhn DesWeds and Mr Joseph 

nWflw action is ftps violent a structure resembling that Ctarkfon _ 

MiSdi varieties of pillow lava is produced A new wing erected for the chemical and philological 
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departments of the University, at a cost of 50,0002» was 
opened by Lord Wlnterstoke on November 15 

Cambridob —On Saturday last, November is, a large 
assembly of physicists from all parts of Great Britain, and 
many members of the University, came together in the 
Cavendish Laboratory on the occasion of the presentation 
to Sir J. J Thomson of a volume entitled “ \ History of 
the Cavendish Laboratory, 1871-1910 " The volume had 
been prepared to commemorate the completion of the 
twenty-fifth year of Sir Joseph Thomson’s tenure of the 
Cavendish professorship of experimental phjsir* ihe 
presentation was made by Dr K T Glaiebrook, director 
of the National Physical Laboratory who was for many 
years associated with the late and present Cavendish pro¬ 
fessors The volume begins by recording the fuct that 
perhaps no post In the world hui held three men of such 
supreme and varied genius as James Clerk-Maxwell, Lord 
Rayleigh, ami Joseph John Thomson It contains a re¬ 
markable record of work, and concludes with a list of the 
memoirs which tnve beui published in connection with 
the Cavendish Laboratory which extends ov< r fortv-two 
ges, and a h*t of some two hundred men of <« lencc who 
ve researched in the labornforv Wt hope to publish a 
review of the volume in an early issue 

Mr A Hutchinson, of Pembroke tol^ge has been 
appointed chairman of the examiners for the Natural 
Sciences Tripos, 1911 

Mr J N Edklns, of Gonvlllf and Cnius Colli®, tn^ 
boon approved bv the general board of studu s for the 
degree of Doctor in Sucnrc 

Liverpool—O n November 14 the lionor irv di gree of 
LL D was conferred b> the Umversitv upon Sir Archibald 
Gelkio, K. C B , president of the Royal Sociotv 

Oxford —The Iierbirt Spencer lecture on “ hvolution, 
Darwinian nnd Spencerian,’ will be delivered by Prof R 
Meldola, FRS, on December 8 at 215 pm 

It ib announced in Sen nee iliut the Stnte legislature of 
Arkanios has voted 70,000/ for the 1 rcction of four agri¬ 
cultural schools, and 100,000/ additional has been rmsHl 
by the cities 

Wk tenrn from the Uevue ^cunUfique that the buildings 
of tho medical faculty of the University of IouIoimi were 
partially destroyed by fire on October T hi bbr iry of 
more than 60000 volumes was burnt mtirelv nnd nlso tho 
physi ological lecture theatre and other rooms 

Tm Dcparlnunt of Agriculture nnd 1 echini'll Instruc¬ 
tion for Ireland has issued a programme of thi Irish 
Training School of Domestic Fconomv for thi session 
1911-2 Tho school in situated at St Kevin’s Park, 
KUmacud, Stlllorgnn, co Dublin l ho premises stand in 
grounds of about thm acres, nnd the house provides ample 
accommodation for the staff and students, in addition to 
clam and recreation rooms A large fruit nnd vegetable 
garden Is attached to the house At the dose of each 
school year, the Departin'nt, on consideration of ihe results 
of the examination lick) at thn close of the tourse of 
household management, nnd the reports of their inspectors 
and of the teaching staff selects for training as teachers 
of domestic economy a limited number of students who 
have shown themselves most capable of taking full advan¬ 
tage of the course of training provided The course of 
trailing extends over at least two whole sessions, and 
involves a complete course of domestic economy suitable 
for teachers of this subject It includes the principles of 
practical efenta|tary science Involved in domestic work; 
cookery, laundry, dressmaking and home sowing, house¬ 
wifery (including household routine and the keeping Of 
accounts), and practice in the teaching of these subjects 
Practical instruction in home hygiene and sick nursing is 
afforded, and instruction is given tn the theory and practice 
of education 

In a lettjr to the Yorkshitt Obteroer of November 11 
Prof R Meldola, FRS, urges the need for the pro¬ 
vision In this country of a larger number of scholarship* 
for research 11 Why, -in the name of all that Is sacred 
* to the industrial welfare of this country, are not some 
of the Vift sums now devoted to educational purptaes 
available for research scholarships in existing institu¬ 
tions?" asks Prof Meldola Later in his letter he says, 
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everything is ripe for the movement* There ate cotoW- 
petent teaching staffs, there Is always a supply of protot* t 
lng students, there ore funds from county councils and 
from public and private endowments, and there It .the 
Treasury behind the Board of Education There kt 
scholarships given for all kinds of purposes other than for 
the continuation of the education of the most promising 
technical students In tho institutions in which they re¬ 
ceived their preliminary training so as to enable them to 
add ono or two year* in learning to wield that mode 
powerful of all educational and industrial weapons—the 
t&cuky of originality And to crown all, the manufac¬ 
turers and cm plovers In this country are now beginning 
to take a more enlightened view of the situation, and are 
prepared to employ such men—when they can get them* 

It seems preposterous that year after year we should aee 
ability, talent, and even genius slipping through our hands 
for want of mean*, when educators on one hand and 
employer* on the other are both ready to play their part 
in promoting the industrial development of the country 
We want, ne concludes, a system of technical research 
scholarship*! which will be looked upon os a distinction to 
gam, for mine but the most competent would be allowed 
to hold them W e want through such means to strengthen 
and encourage the work of the teachers by filling their 
laboratories with research students, and we want to 
advance British industry by handing over to the mnnu* 
fflcturers the pirked material from our educational instltu* 
tlons As a leading artirle in our contcmporin point* 
out, there is no nnson why the suicc^s which ha* attended 
the efforts nf Prof \rthur G Green nnd hi* colleagues 
at T^eds Unlversiti In encouraging among the advanced 
sfudr its of appHinJ chenuxtn resrnrrh in connection with 
the ai-t of dvelng should not follow similar efforts in other 
centres 

In Dr Muir’s report on education in Cape Colony In 
1909, which hus come to hand, he shows that in 1891 there 
Were five colit ges in Ihe colony where students could 
pursue courses of study for a university degree, vii the 
South African College, C ipe Town, the Diocesan College, 
Rondrbosch, the \utona College, Stellenbosch, St 
Andrew** College, Grahamstown, and the Gill College, 
Somerset hast \ 1 »rge proportion of the teaching poW!*r 
howi ver, In all these institutions was given to what 
was, properly spe iking, school work, namely, the prepara¬ 
tion of large classes for mitnculotion Mathematics and 
Lhemistn, roo were the only nUence* for the teaching of 
which provision was made from Its inauguration the 
policy pursued by the Ldumtion Deportment kept three 
aims in view Ihe first wan the removal of the matricula¬ 
tion classes from tho colleges, so that professors might 
have more turn for advanced work, while the pupils of Ihe 
junior glasses might in the public st-honls by undvr n 
discipline more suitable to their years The second was 
the institution of new professorships, more especially in 
the science*, until thrn unrepresented, nnd the third was 
a reduction In the number of college*—a number which 
seemed at the time excessive for the total number of 
students \ ictoria l ollege, Stellenbosch, was the first 
that agreed to part with it* matriculation classes, the 
junior class in 1896 and the senior In 1899 In the latter 
year the South \frirnn ( ollege Was induced to follow the 
example At present practically all the colleges have ceased 
to retain matriculation classes Since 1891 there have been 
instituted in ronneitloiv with the college* professorship* of 
physirx applied mathematics, geology, botany, and 100logy 
In addition to the then existing courses in arts, law, and 
survr), there have been opened new course* In art* a* 
well as professional course* In mining, civil and electrical 
ei gmeerlng, medicine (preliminary), and forestry On the 
literature side there ha* also been <£r tfelopment* professor¬ 
ship* in history and lectureships In Hebrew having been 
established In connection with the larger colleges The 
movement toward* greater concentration of effort In fewer 
college* ha* been brought to a successful Issue In the 
eastern province The GUI College, Somerset East, has 
been closed, St Andrew** College has restricted itself tn 
ichoof work, and in Grahamstown, by the happy union of* 
all Interests, the Rhode* Univeraltv College n*B takere 
their place* and become the centre of higher education for 
the eastern province 
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ft : SOCIETIES AND ACADEMIES 

London 

Royal Society, November ia—Sir Archibald Geikie, 

S CLBm president, In the chair.—Sir George Darwin 
Hie tidal observations of the British Antarctic Expedl- 
P**> 1907 j (a) a mistake in the instructions for a certain 
apparatus In tidal reductions —F toddy and A J 
ji t r r y Conduction of heat through rarefied gases.—II 
Xhe thermal conductivities of argon, helium, ana hydrogen 
gt very'low pressure have been examined In greater detail 
jtrith new and Improved apparatus The hypothesis pro- 
^tiskmaliy put forward (Roy Soc Proc , \, \ol, lxxxui , 
1910, p 354), that the interchange of energy on Impact 
Is Imperfect in the lighter gases, has been tested and 
fopnd not to account for the smallness of the ratio (K/Q) 
•of the found to the calculated conductivities The con- 
•ductlvity of hydrogen using a palladium hot wire It the 
Basse as that with a platinum wire Change of tempera¬ 
ture of the hot surface, that of the cold surface remain¬ 
ing constant at room temperature, does not exert so much 
Influence on the value of K as was anticipated The \alue 
of K/Q tended to diminish as the difference of tempera¬ 
ture increased, especially at high temperatures At low 
temperatures, attained by Immersing the apparatus in 
Uquhl air and In solid carbon dioxide and ether, the ratio 
K/Q is diminished, whereas on the hypothesis of imperfect 
Interchange of energy an Increase was expected Jacket¬ 
ing the apparatus with vapours up to >64° caused an 
Increase in the value of K/Q It appears that, ipost prob¬ 
ably, increase In the difference of temperature between the 
surfaces tends to decrease the value of K/Q, whereas in¬ 
crease in the temperature of both surfaces increases it 
Argon under some of the new conditions tried conforms 
lo the theory hardly better than the other gases, and the 
agreement found previously was probably fortuitous JThe 
general conclusion is that the conductivity at low pressures 
varies less with the nature of the gas and with the temper i- 
ture of the experiment than is to be expected from kinetic 
considerations The extreme values found for the con¬ 
ductivities of the three gases over a range of about 450° 
lay between 0-8 and ^ 4, whereas the calculated values In 
between 0-95 and 16-a (X 10- - calorie, per sq cm of hot 
surface, per i° difference of temperature, per o-oi mm 
pressure of gas)—W H HatfMd Thr chemical phvaus 
Involved In the precipitation of free carbon from U10 ulloyM 
«f the iron-carbon system. The intention of the author 
Is t| examine the conditions under which free carbon is 
^induced in iron and steel Whereas It has been an open 

Q uestion as to whether or not free carbon could be pro- 
uced direct from the solid solution, the paper is intended 
to prove the truth of the theory that free carbon can onl\ 
b6'produced by the dissociation of the free carbide It is 
1 hoped to demonstrate that this theory holds good through 
the whole range of the alloys in which free carbon, 
whether as graphite or annealing carbon, is found After 
the presentation of evidence In support of this view of the 
production of graphite in and near the freezing range, 
experiments, performed to determine the chemical physus 
underlying the liberation of annealing carbon in white 
cast Iron, are described By the electrolytic method of 
analysis the cementite carbide was obtained from suili 
Irons of varying composition, and It is shown how, bv 
Varying the percentage of silicon, manganese, or sulphur 
In the Iron, the composition of the cementite Is raodied 
and its degree of stability at varying temperatures deter¬ 
mined It Is also shown that the size and structure of 
the precipitated annealing carbon li largely due to the 
•I* and structure of the original cementite Experiments 
performed to produce annealing carbon Jn blister steel 
during the cementation process are then described, after 
which an explanation of the phenomena of 41 black " steel 
U discussed, It Is shown that the JVee carbon found in 
■uch steels may present one of two formations, each pro¬ 
duced under different conditions The author further 
endeavours to denfbnstrate that whilst the free cementite 
darblde Is dissociated at high temperatures through the 
range of the alloys, the carbide remaining in solid 
potation does not Associate until the resolution of the solid 
flUuttan into the carbide and Iron t>f the peariite, at the 
*tmn change point—Dr F Her t e n A spectroscopic 
tevestigation of the nature of thn carriers of positive elec- 
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tricity from heated aluminium phosphate The emission 
of positive ions from substances heated in a vacuum has 
been investigated by several experimenters, and it has 
been found mat the ratio of the charge to the mass Of the 
10ns Is the same for all the sutatancefc so far experimented 
on Assuming that the charge is equal to that corned 
by the hydrogen ion in electrolysis, the mass of the carriers 
of positive electricity from heated substances must be 
about twenty-six tunes that of the hvdrogen atom The 
object of this research was to obtain tfu spectrum of these 
Ions Aluminium phosphate was Lhosen for investigation, 
because of the very large positive Ionisation produced on 
heating this substance A calculation showed that, with 
the apparatus used, it might be expected to collect a 
sufficient quantity of the carrlcfi to obtain their spectrum 
in a small vacuum tube The vessel used to collect the 
carriers was cooled In liquid Ulr during the passage of the 
thermionic current from a strip of platinum covered with 
aluminium phosphate to a surrounding platinum cylinder 
J he material collected was then alloweu to vnporise, and 
its spectrum was obtained by rendering It luminous with 
an electrodelesi ring discharge Ihc spectrum of carbon 
monoxide was always obtained, although precautions had 
been taken to exclude this gas, or materials which might 
give nse to lt, v from the apparatus It is concluded, there¬ 
fore, that the positive tons consist of carbon monoxide, 
the molecular weight of which agrees fairly wrll with that 
required by the results of the e/m determinations, It is 
considered improbable that this gas Is evolved on heating 
every substance which has been experimented on in the 
determinations of the specific charge, but from the nature 
of the apparatus used it must always have been pr<sent 
during these determinations In the paper reasons -ire 
given for believing that molecules of cqrbon monoxide 
readily act as carriers of positive electricity, and this gas 
probably diffuses into the hot metal or other substance 
and la evolved in an ionised state—N Dohr The dr nr- 
ml nation of the tension of a recently formed water-surf ue 
Arguments in further support of the author's previous con¬ 
clusion, that the surface tension docs not change sensibly 
with the time that has elapsed since the surface v\ is 
formed —Lord Raylslxh Aerml plane waves of finite 
amplitude—J J Mantoy Observations on the anomalous 
behaviour of delicate balances, and an account of devues 
for Increasing accuracy in weighings —Prof F \\ 
Dyson The improbability of a random distribution of 
the stars in space—G I Taylor Ibe conditions 
necessary for discontinuous motion In gases —The Hon 
R J Strutt (1) The radium content of basalt, 

(2) measurements of the rate at which helium is produced 
in thorianlte and pitchblende, with a minimum estimate of 
their antiquity, 

Royal Microscopical Society, October 19.—Mr E J 
Spitta, vice-president, In the chair —J J llmpson 
Hicksonella, a new gorgonellld genus rhr genus is 
established to Include three species ill collected off South 
Africa One species was desenbrd by Prof Hickson in 
1904 under the name of Juncella speaks, but the iuthor 
believes thst a reference to the genus Juncella is 
impossible. The clearing up of the position of this 
puzzling specimen was facilitated by recent work of the 
author in nis revision of the family of the Juncelhds In 
addition to Hicksonella strata, g n , he describes H 
ftagellata, «p n , and H capensls , up n — E Harow-Alton 
and A lartand Some varietal forms of MaxsiUtia 
xecans * After referring to several varietal forms that had 
been previously described, the authors related the finding 
of numerous specimens of three of these varieties in narrow 
observation tanks where some gatherings of Foraminifera, 
made off Selsey BUI, had been placed, and where thev 
multiplied Tne conclusion arrived at was that these 
variations were capsed by the want of sufficient shell¬ 
making material, the carbonate of lime In the tanks having 
been used up, the sefi waw never having been renewed — 
F M Rtotoon A micrometnc difficulty The author re¬ 
ferred to the difficulty of counting correctly the number 
of ruled lines, or diatomic stria, in a given space The 
trouble does not arise when the Interspaces are relatively 
wide compared with the breadth of the lines, but it does 
so when the breadth of the interspaces approaches that of 
the lines It Is the black and white dot image that is 
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rrsponftibk for the trouble When the focus is at a white- 
dot image the white lines must be oounted, and nee versA 
when the focus gives a black-dot image —E M W s l ss s 
The resolution of new detail in a Cosdnodiscut asterom- 
phalui This paper has ref nance to the resolution of 
further detail obtained by a new one-eighth objective by 
ZeUt, described In a previous communication The new 
detail discovered Is a fine Steve covering the so-called eye- 
spot in C a tier omphalus As the also of the eye-apot is 
onl> 1/14,000th of an Inch, It may be left to the Imagina¬ 
tion to estimate the size of the minute perforations form¬ 
ing the slave 

Physical Society, October 38.—Prof H L. Callender. 
FRS, president, In the chair —Prof Ernest witawit ana 
W H Wilson A new method for producing high tension 
dmhar#** According to this method energy is taken from 
nn alternating or continuous current source and stored in 
a magnetic field by an inductance, it is then permitted to 
surge into a condenser which forms with the inductance a 
Urw frequency oscillating circuit When the energy N 
h to red in tho condenser the latter Is mechanically bridged 
uiiwim tin primary winding of a tpark-coll, with whhh it 
funiw n high frequency oscillatory circuit The energy 
K 1 hen transmitted by the M*condnry winding of the spark- 
roll to tho work circuit in the well-known manner Briefly 
th< following are some of the advantages gained —(i) For 
\-rav work the Inverse electromotive Toice at 14 make " is 
eliminated, thereby leading to mrrensod life of the tube and 
to 1 more sharply defined radiograph (2) Only a small 
magnetising current is required us the Inductance has a 
nearh closed magnetic circuit This gives rlso to a very 
small C a R loss and consequently higher efficiency (3) On 
furount of the long periodic time of the system between 
the periods of “break'* and “ *hort<ircult, M the voltage 
across the contact of the interrupter at “ break M does not 
rise to a high value, or rises so slowly that the contacts 
are well separated before It Is developed Hence immunity 
from sparking (4) The method lends .itself to few second¬ 
ary turns and this keeps down the time constant It also 
make*, the coil lighter, cheaper, and more compact 
(5) The method lends Itself to low secondary remtance—a 
point of great Importance in connection with radio-tele¬ 
graphy (6) The Iron of the spark-coil can be kept small 
in amount and medal attention can be paid to its lamina¬ 
tion nnd insulation, as It may have to be operated at 
frequencies of three or four thousand per second (7) The 
elimination of sparking increases efficiency, and on board 
ship where coal gas Is not romementlv obtainable this Is 
an advantage (8) The apparatus can be worked from 
direct-current or alternating-current systems at usual 
voltnges, or from a portable battery of a few storage-cells 
(q) The oscillatory current at “ break" does not past 
through the battery, and hence does not atskt in its dls- 
chirge (10) The Iron in the magnetic rircuit of the 
external Inductance has only to operate at low frequency 
and hence It has not to be finely laminated (11) When 
used on alternating-current systems, rcxtifiiation if 
desired, is oasih effected by employing two short-circuiting 
brushes one for each half-period, and allowing thi second 
biush to short-circuit at the moment when the condenser 
Is fully charged after allowing a second complete surge 
of the energy between the condenser and the Inductance 
of the sp'irk-eoll (ia) The apparatus Is light, efficient, 
and rheap and is suitable for radio-telegraphy, Y-ray, 
medical ind other work In which high-tension electricity 
is rinplovr d —b H sysw The behaviour of steel under 
combined static stress and shock \ttentkm Is directed to 
the importance of the tune rate of increase of stress, 
di/df. In the behaviour of materials under stress The 
octet de ter mination of thU rate must usually present much 
difficulty, but the Indirect experimental method adopted 
oonsUtod In submitting specimens of steel to shovk whilst 
under static loading The conclusion that steel Is sub- 
stantiaUVolffr resistant to shock whilst it Is under static 
•tress appears to be definitely established In some cases 
the efteft of a large static stress was to diminish the 
resistaoeam shock by as much as 3p per cent The 
eerrsctliJWor the work done upon the sample In applying 
the atm.* load It relatively small Thus the energy 
Shy lmit m breaking a sample of steel is greater when 
efljTO) applied as shock than nhen applied parrh as 
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■hock and partly statically This difference b oonldM|4< 
to be due chiefly to the difference In the rate of iftmaep 
of stress at the higher stresses In the two cases* Ths 
actual values of the highest stresses are not necessarily 
identical, but probably the higher the rate of taeroaw m 
•tress tho higher U the greatest stress reached before 
rupture occurs, whilst, simultaneously, deformation ft 
diminished, and the Intimate nature of the break ‘ 
suffers a corresponding variation At the higher 
loads employed some portions of the teet-p*eoei 
strewed beyond their elastic limits, and this may also help 
to account for a port of the diminution In resistance to 
shock 

L ran eon Society, November j-Dr, D H. Soott, V R.S., 
president, In the chair.—Prof. W A. Iter dm an * A ooik 
parlson of the summer plankton on the west coast of 
Scotland with that In the Irish Sea This paper la the 
result of a senes of vertical plankton hauls taken with 
the 14 Nansen ,f closing tow-net (made of No ao rifle) front 
the S Y Ladybird m July of the last four ye ar s, from 
various <Wp hauls (eighteen of them being from mo r e 
than 100 fathom*) at various localities off the west coast 
of Scotland \ comparison of the collection sh ows 
(1) that there lb a constancy year after year In the nature 
of the plankton at certain localities, and (s) that some of 
tho localities, not very far, apart, differ considerably from 
one another In the nature* of their plankton at the same 
time of year (July) Some of these deep hauls consist 
markedly of soo-plankton and others of phyto-plankton, 
and the latter show a close resemblance to the phyto¬ 
plankton hauls typical of the vernal maximum of diatoms 
In the Irish Sea The complete disappearance of the 
phyto-plankton, which is such a marked feature In the 
summer (July and August) gatherings from the Irish Sea, 
does not seem to take place In some localities off the west 
coast of, Scotland, and these phyto-plankton haute are 
obtained, not in the deep fiord-Hke loess, but m the open 
sea, eg off Ardnamun&nn and off the Islands of Rum 
and Canna In the Sea of the Hebrides—J C F Pryor 
The structure and formation of Aldabra and neighbouring 
Islands, with notes on their flora and fauna Aldabra, 
situate 950 miles north-west of Cape Amber, Is a large 
atoll with an almost complete land-rim, a large shallow 
lagoon, and a narrow fringing reef The land-rim Is 
co mp o sed of coral-limestone, which gives definite evidenc e 
that Aldabra was formed by elevation and once stood at 
more than 40 feet above sea-level, though rain-water 
denudation has reduced this to Its pr ese nt level of 15 feet 
A deposit of guano, by combination with the Hmestone, 
has produced phosphoric rocks, Interesting in that they 
prove that the lagoon was onoe non-exlstant, and has 
since been formed by erosion and denudation The atoll 
is still being washed away, but the loss Is In part com¬ 
pensated by the piling up of sand by wind and wave The 
fauna nnd flora, though peculiar, have been largely derived 
from Madagascar, the flora being interesting In showing 
four distinct types of Jungle Assumption, Cosmoledo, 
Aitove. are also Islands and atolls of elevated coral-rock, 
and form on interesting series showing-the loss of rack- 
land by erosion and its reptaeentent try sand and clays 
GUnt land-tortoises still exist on Aldabra, and fossil re¬ 
mains were found on the three other Islands visited, In 
this connection It Is noteworthy that none of these Islands 
has ever been connected with continental land.—H B. 
S lg ti swr The Siphonophor* of the Research Blaeaynn 

E lankton. The memoir forms the thirteenth report on 
tlscayan pUnkton collected on board HMS Research 
In kooo* The collection consisted exclusively of Cotyeo* 
phoridie, with the exception of a tingle fragment from 
another group In his report of the Slphonophora of the 
National, Prof Chun noted a similar absence of Physo- 
phorklte during the North Atlantic summer, and sug g es ted 
that these latter forms must bs at consid er able depths at 
that season, yet the numerous haute of the Research with 
closing nets down to really great depth! failed altoget h er 
to find them On the other hand tt Is only during 
summer that these Physophorkke are found on the eastern 
roasts of North America, at a time when the cold c u rre nt 
alongshore Is at Its wa r me s t? and fvWhsr, they were nog 
uncommon In Julv and Augurt during cruises of tW 
Research in the Karri* Channel* in the cooler water of 
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m kkpbem origin All these facts seem to point to 
ipMr itetow limits, outside of which the Phvsophoridtc 
jtetigfMl dl 4 4 own to a large extent seasonally, except for 
View aatorimen* which will reproduce when the tempera- 
tqre ppthauro la again reached The second point of 
tfgareet to which the author directs attention la that all 
the flan apatites captured—except one new genus and species 
1 war p alio taken in the eastern Pacific expedition of the 
Aftstam under the late Prof Alexander Agassis The 
egOectfcn Included one new species of Dlphyes and oik 
mW genus, Nectop) rartua apparently a monophyid On 
(ha question of vertical distribution, which was main 
objlot of the cruise, the author has arrived at some con- 
tihuloos of interest The Calvcophoridse were compara- 
tlvdy ^ST* at the surface, but most plentiful somewhere 
below |j and above too fathoms The only species taken 
•uikiiantty often To allow of discussion was Diphyex 
sf^sdMsk. The dmhyld or polygastrlc generation was 
uncommon at the surface, seemed to reach its plurlmum 
about 75-100 fathoms, and below that wax ver\ seldom 
mat with. The eudoxld or sexual generation, on the other 
hand, pgw n ted a plurlmum at me surface, was taken 
Isas often down to too fathoms, and only once below that 
depth, namely, between 400 and 500 fathoms Another 
form captured, Chuntphvei multidentata, has so far been 
recorded onlv from considerable depths, the captures b\ 
the Research fix It as Ion os between a000-1000 fathoms, 
that is, betwn n nearly ^ miles and a miles deep 1 he 
highest caoturp wa« In on open net hauled for an hour 
at 950 fathoms and thence to the surface, but as it wiih 
taken In none of the mnet\-five hauls above 350 fathoms, 
this Is probably about Its upper limit 
MothocnaHc&l Society, November 11 — 9 lr W D Niven, 
presldflkf, and subsequently Dr. H F Baker, newly 
elected president, in the chair —Sir W D Nhrsn The 
relation! of mathematics to experimental science (presi¬ 
dential address) —G T flswns tt The double-six of lines 
Dr W. H. Ysunff and Mrs Ysssg The existence of a 
differential coefficient—Dr W H Yanif (1) Note on 
the p ropert y of being a differential coefficient (a) condi¬ 
tions that a trigonometrical series may have the Fourier 
form — F. Tavanl A class of Integral functions which 
Includes Rlemann’s Zeta-functlon —'T W Oteusir The 
geometrical representation of non-real points In space of 
two and three dimensions —J E L mtsussS The 
extension of Tauber's theorem —F B SUMusk The 
stability of rotating shafts—J E Oaa^Ml A class of 
orthpgpnal surfaces— S Okaaitiaa Non-integral orders 
of wgntnahIBty of series and Integrals —Dr A R 
fri fl te Llneo-Hnear transformations, especially In two 
variables—Dr W F Mwpssri Notes on terminating 
hvpe rg e ome trlc aeries —H Batsman The transformation 
<» a particular type of electromagnetic field and Its physical 
Interpretation —Dr. P MaMs Uber die Dimenslonen- 
typen des Herm Frdchet Im Geblete der linearen Mengen 


Literal? aad Philosophical to doty, October 18 —Mr 
F Jones, president, In the chair —Prof G EUIot Omttfi 
The oonvohitlona of the brain The oortex Is mapped out 
Into a great number of territories, differing In structure 
and function, and varying In slae> In different mammals, 
not only because the sense-organs themselves vary in slar 
and acuteness In different creatures, but also because In 
different orders and families a tense organ of a given site 
win have a varying cortical r epr es entation Thus, if one 
Were to take a dog and a baboon with eyes of the same 
atae, the monkey will be found to poaaess a much larger 
cortical visual area than the dog It Is these differences 
which determine the varied plana of cortical folding and 
the resulting varieties In the patterns of the convolutions 
m different mammals Folding occurs most often along 
the boundary Une between two areas of Afferent structure 
and function The difference in die rate of expansion of 
two such areas Is no doubt the reason for this type of 
nteMrerfonnaHon—limiting sulci In the second place a 
growing oortkSel te r rito r y, meeting with obstruction 
hi Jte expansfoo on all sides, may become buckled In, and 
fn a furrow dtrotopa afonglte axil (f.< , wlthlh (te area), 
tntoead of at It* edge* This second class of furrow is 
aroedt leas frequant than the first clast, and may be Asdn- 
fbWtod at the group of axial sold There Is a third 
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variety, which may be called the openululed sulcus, l(V 
which one Up projects over a submerge area Sulci of 
this type are produced by the submerging of u specialised 
fringing territory surrounding a main sensory area In 
the fourth place various mechanical fat tom come Into 
operation to modify tlu form of furrows formed In one 
of these three ways or even to product new sulci By 
flu uppUcatlon of these principles it is possible to Interpret 
the meaning and the mode of formation of most of the 
furrows which subdiride the higher t\pcs of cortex into* 
numerous convolutions 

November 1 —Mr Francis Jones, president, in the 
chair—Dr. A N MsMrurn 1 he development of the 
atomic theory (b) The various accounts of tho origin of 
Dalton's throry (III) Newton's theory and Its influence 
in the eighteenth century There are numerous accounts 
of the genesis of Dalton's ,theory, one of which comes 
from Vr C Henry, another from rhomns Thomson, a 
third from J A Rnnsoim, and two come direct front 1 
Dalton All the narratives come from Dalton originally, 
for Henrv, Thomson and Ransom* bused theirs on con¬ 
versations they had with hint The discrepancies between 
these various accounts ran b* explained only on the sup¬ 
position that Dalton was deficient in historical instinct, 
and never appreciated the difference between describing the 
genesis of nls theory and expounding the theory Itself 
The main conclusions M the serond paper are (1) that 
Newton’s contribution to the development ol the atomic 
theory was made under the influence of Descartes, (a) that 
Newton exerted an influence in the eighteenth century on 
Hrynn Higgins, and through him on William Higgins 
1 he Atomic iheorv ud\anted b\ Br\an Higgins (1776) and 
amplified b\ Wiflium Higgins (1789) can bt understood* 
oni\ when regarded as springing from Newton's theory 
under the conditions of th< time Those conditions 
were — (a) the knowledge due to Priestley of different 
kinds of gases, nnd (b) the m w light which Lavoisier 
threw on chemical composition, consequent on Priestley’s 
discovery of oxygen 

Paris 

Academy of Sclances, November 7 — M Emile Hoard 

In tho chair—M Basset Halley’s comet. Observations* 
of this comet were made at the Observatory of Nice on 
November t and 3 It Is visible in the morning a little 
before sunrise The sk\ was covered on tho nights of 
November 4 and 5, but In spite of the absence of a third 
observation there Is no doubt of the Identity of the comet 
—A MQnta The struggle for water between the soil and 
the seed For each specific kind of soil there Is a definite 
percentage of moisture, below whlth the seed, Instead of 
gaining moisture, actually loses It For the seed to 
absorb sufficient water to be able to germinate, a higher 
percentage of moisture, fixed for each class of soil, la 
necessary Thus in a sand) soli 0*5 per cent of water Is 
sufficient for germination, with loams the required per¬ 
centage of water is from to 7 7 per cent, according os 
the proportion of clay increases, with a garden soli con¬ 
taining a large proportion of humus, nearly in per cent of 
water must be present before germination ran take place 
— Charles Nsrdiaasa *A means of determining by colour 
photometry the parallaxes of a certain class of stars First 
application tqi* two stars The method applied to Algo! 
gives a distance of 50 years of light, or a parallax of 
0055', a figure In good* 1 agreement with the 0*051' given 
for this star by M Bijourdan In his recent catalogue of 
stellar parallaxes The some method applied to I Libra 
gives a distance of 355 years of light and a parallax of 
o*oog # —A. Os ms ulla Certain rouples of triple-orthogonal 
systems —W, Hahlafll The development of an arbitrary 
function In aeries of fundamental functions —L Fas* 
and L Drlswosirt Observations of (he tides made at 
sea In the Channel and the North Sea A self-recording 
Instrument has been devised by the author* which, when 
placed on the sea floor, measures pressure variations 
directly, from which the Changes of level duo to the tides 
can be deduced. An automatic different Ini arrangement 
render* the sensibility very nearly Independeni of the depth 
A diagram Is given of observations taken at a point 
situated 5***9' N , o° 4/ E , and the faring of that! 
date upon tVbewelTs work on the tides of the North Sea 
is disc uss e d —-A. Ntefl Unsvmmetrical motors —Eufhne 
•took 1 The action of a magnetic field on the electric 
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discharge Hie author has fepeated and confirmed some 
experiments reoentty made by M Gony, and finds that 
there Is a particular strength of the magnetic field which 
facilitates the maximum discharge It Is shown that this 
curious phenomenon Is in general agreement with the 
modern theory of disruptive discharge —J da Kowals k i 
Progressive phosphorescence at low temperatures —A 
Quota and M Qafllot The preparation of crystallised 
strontium* A mixture of strontls and aluminium powder 
Is placed in the lower half of a steel tube closed at one 
end. This is enclosed In a porcelain tube, a high vacuum 
being maintained In the latter The temperature 6f the 
mixture Is gradually raised to iooo° C ; arfief coding, the 
Inside of the cool portion of the tube is cOverod with a 
deposit of crystalline strontium The yield is good, nearly 
75 per cent of the theoretical quantity, and the metal 
contains only 05 pdr cent of impurities —E It r y i r , 
Tetranltromethane This substance Is obtained by the 
action of pure nitric acid upon acetic anhydride In acetic 
add solution The exact conditions necessary for a good 
yield (50 per cent of the theory) are given In detail Thr 
physical constants and the heat of combustion were deter¬ 
mined — E Its year * The influence of nitrates on alcoholic 
ferments Alcoholic fermentation is more complete in 
presence of manganese nitrate, and for each strain of ycosf 
there Is an optimum amount of salt, the addition of which 
produces a maximum of dlostatlc activity —Cs Malfltaito 
and Mile A N Mosehhoff The purification of starch 
A 1 per cent colloidal solution of starch is prepared, the 
turbla liquid frosen and allowed to melt The clear liquid 
thus obtained holds in solution the greater part of the 
mineral Impurities and very little starch , the bulk of the 
latter deposits In flocculrnt form, and can be separated by 
filtration or by centrifugation After four or five repeti¬ 
tions of this treatment a starch is obtained which gives 
Sfcss than o-c* per cent of ash The properties of starch 
thus purified are compared with those of ordimry starch 
—M Marafs Subjective noises In the ear A classifi¬ 
cation of the various kinds of subjective noises in the enr 
In accordance with their pathological rnusps —Henri 
UfiW The distribution of nitrogen in the Intestinal 
excreta ThV dried excreta were extracted successively with 
various solvents, add the nitrogen determined in each 
extract—S Lalou The variations In the quantity and 
composition of the pancreatic juice during secretions 
brought about by secretin Repeated injections of secretin 
produce a regular secretion of pancreatic Juice during a 
long period The juice thus obtained ia not of strictly 
constant" composition, its alkalinity and dlastatlc activity 
diminish, this diminution being especially marked ns 
regards the lipase —P Ohaueo* Latent mesenteric 
tuberculosis produced experimentally fn the dog The 
Injection of tuberculous products in the normal dog pro¬ 
duced no visible lesions after six months Latent mesen¬ 
teric tuberculosis was, however, easily shown to exist In 
the majority of the dogs under experiment—M Pabrs* 
DomsrtM The food of the oyster and the mechanism 
of its contamination in impure water —R Robinson 
Contribution to the study of the venous circulation in the 
lower limbs.—Paul Marshal Contribution to the blo- 
logleal study of Chernies —A Quldor The evolution and 
affinities of the PhlUchthyche —O Msncsl Geology of 
the primary Islet of La Guardia between Sbgre and 
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HIGHER ASPECTS OF ELECTRICITY 
A Treatise on Electrical Theory and the Problem oj 
the Universe, considered from the Physical Point 
of View, with Mathematical Appendices B> 
G W de TUnxelmann Pp xxxil + 654 

(London Charles Griffin and Co , Ltd , 1910) 
Price 15 s net 

HE partial success which has attended the recent 
attempts of Einstein and Minkowski to found 
an electron™Rnetic system of mechanics has tended to 
strengthen the popular idea that the solution of out¬ 
standing problems and m>steries must be sought in 
the domain of electrical rather than other ph>sical 
phenomena hrom being a disturbing element char¬ 
acterised b> unaccountable vagaries, the “ electric fire ” 
has come to be an all-pervading element, closeh 
approaching the alchemist’s idea of a primal sub¬ 
stance Mr de Tun/elmann's work is an ambitious 
attempt to apply the Faradnv-Maxwell theon of elec¬ 
tricity, as modified by 1-armor In the atomistic direc¬ 
tion, to what he calls “ the problem of the universi ' 
Incidental!;, the book gives a great deal of Informa¬ 
tion with regard to recent work and speculation, and 
although the titular object of the work has not been 
attained (it could hardly be otherwise in our present 
state of knowledge), It will be valued on account of 
the information given on such varied subjects as elec¬ 
trolysis, radiation, radio-activity, the age of the earth, 
the solar corona, and the place of mind in the 
universe 

As might have been expected in n book of this 
kind, the interstellar ether plays a fundamental part 
in most of the ultimate speculations That being 
so, it is to be regretted that no serious attempt was 
made to present the modern aspects of the various 
ether theories Possibly the author may have con¬ 
sidered the matter as too controversial The electro¬ 
magnetic principle of relativity (as distinguished from 
the mechanical or Newtonian one) is of such outstand¬ 
ing importance that it is quite impossible to state 
modern electrical problems without at least acknow¬ 
ledging its existence Yet, neither in chapters v nor 
xxli , where some statement of the principle is urgentl) 
called for, nor indeed in any other part of the work, 
is it even mentioned And, although Le Sage's hypo¬ 
thesis and its later variants are dealt with to a re¬ 
markably full extent, there is no reference to H 
Witte and his proof that the only chance for 
mechanical explanation of electrical phenomena lies in 
the assumption of an ether composed of discrete par¬ 
ticles 

Of minor blemishes we have "’cathion " instead of 
"cation " (p 19) evidently due to mistaken etymology, 
a mlcrpmJUimetre described as “ a thousandth of a 
millimetre" (p 321), “coronarium" Instead of 
i§ coronium" (p 371), and plain “Norman Lock>er" 
{p* 644) betide*the full titles of other savants In 
dieting with magnetism, Langevin's important and 
s ucc ess fu l theory, based upon the Zeeman effect and 
Curtis law, is not mentioned In dealing with light, 
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the author suggests catting the velocity of light In 
space the "radiation constant" (a term already other¬ 
wise appropriated), and (p, 271) makes out that an 
absorbing body absorbs less (instead of more) energy 
in unit time on being moved in the direction from 
which the light is coming 

Hie chapter on "The Place of Mind In the 
Universe," is a fascinating one, though its connection 
with the main work is not very obvious The author 
aims at an all-embracing system or hierarchy of ulti¬ 
mate realities, beginning at the absolute, or eternal 
self-consciousness, and passing through mind, energy, 
and ether down to matter The chapter is well 
written, and most suggestive It is, of course, open 
to criticism on imn\ points, but as few phvsicists 
have the courage to penetrate far into that borderland 
on the confines of which they, more than others, are 
wont to dwell, a spirited attempt like the present 
deserves ever) encouragement At n time when the 
ether is being tried for its very existence, It la unwise 
to describe such a philosophic scheme as based upon 
1 substance the properties of which, as the writer 
somewhat hastily asserts, " are derived from empirical 
observation 11 \nd when that system is further 
** strengthened " by a reference to the discarded " N- 
rnvs," and a single experiment In thought transfer¬ 
ence unaccompanied bv the elementary safeguards 
devised bv the Psychical Research Socictv, the svstem 
put forward is placed at a disadvantage from the first 
Nor is that disadvantage removed bv too great an 
insistence on the principle of the conservation of 
energy and its use to assign a time-limit to the 
existence of the visible universe Such a time-limit 
is really a negation of science and philosophy as it 
implies that deus ex machtnd from W’hich all scien¬ 
tific achievement has had to liberate itself or perish 
There are eighteen appendices on miscellaneous 
electromagnetic and philosophical subjects Many of 
these, especialh that on astronomical anomalies, are 
very uieful and valuable F E F 


TECHNICAL DICTIONARIES 

The Dcmhardt-Schlomann Senes of Teckntcal Dic¬ 
tionaries fit Six Languages By \lfred Schlomann 
Vol v , Railway Construction and Operation Pp, 
xdi + 870 Price 125 net Vol vi , Railway Roll¬ 
ing Stock, Compiled by Dipl -Tng August Boshart 
Pp xiii+796 Pncc lot 6d net (London Con¬ 
stable and Co, Ltd , Munich and Berlin R 
Oldenbourg, 1909) 

HESE two volumes form part of a series of tech¬ 
nical dictionaries in six languages—English, 
Spanish, German, Russian, French, and Italian—of 
which seven volumes have now appeared The) are 
edited and compiled by Messrs Deinhardt and Schlo¬ 
mann, assisted by experts from all the leading 
countries In each branch of the subject The essen¬ 
tial features of the scheme are that the six languages 
are all on one page, and, wherever it is possible, 
sketches are given so as to elucidate the text and 
facilitate the use of the dictionary At the end of 
each volume complete alphabetical Indexes are given, 
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five of the languages under one alphabet, and the 
Russian under another. The general arrangement, 
and the ground covered by each volume, leave nothing 
to be desired, and this dictionary will prove invaluable 
to all those who are engaged in technical work 
Repeated tests of both volumes show that practically 
nothing has been omitted, and the long lists of con¬ 
tributors and revisers for the two volumes, embracing 
men eminent In the railway world in Europe and 
America, are a sufficient guarantee of the accuracy of 
the work The great difficulty which often arises of 
finding a definition in one language which should have 
its exact equivalent in another has been very satis¬ 
factorily overcome, and the sketches render misunder¬ 
standings almost impossible 
In the volume dealing with railway construction 
and operation, only those terms 'are included which 
are of general Importance in such work, such details 
as earthworks, bridge-construction, Ac, could only 
be exhaustively treated In volumes specially re¬ 
served for them Nevertheless, the ntilwn> expert will 
find that suth subjects have been quite adequately 
treated so far as he is concerned in this volume In 
preparing this volume, the subject has been divided 
Into sections to facilitate reference, these sections in¬ 
clude track, permanent-waj, connections between 
tracks, stations, signalling, and safety appliances, 
railway service, &c , and one special section has been 
gi\en to electric railway installations Each section 
Is again divided into a large number of subsections, 
and, as these are given fully in the table of contents, 
it will be realised how much cure has been taken to 
facilitate reference It is essential to those who are 
engaged in the work of translating or making ex¬ 
tracts from foreign technical books and journals that 
anv technical dictionary should be so arranged that 
no time should be lost In ascertaining the ordinary 
English equivalents to any unknown foreign words 
or expressions, the alphabetical index at the end of 
each volume ensures this, and the division of the 
whole subject into sections and subsections still fur¬ 
ther makes for simplicity and saving of tune 
The sixth volume Is given up entirely to the impor¬ 
tant subject of railway rolling stock Here, again, 
the subject is divided up into a series of sections, 
such as common equipment for locomotives and car¬ 
riages, including such details as wheels, axles, draw¬ 
bar and buffer gear, brakes, &c , locomotives and 
motor coaches, carriages, systems of lighting trains, 
rolling stock for electric railways, and, lastly, rail¬ 
way workshops This latter section is not, of course, 
intended to cover the subject of machine tools gener¬ 
ally, but only in so far as special methods and work¬ 
ing are employed in railway workshops 
With the help of these two volumes, the railway 
engineer, and all those who are concerned with the 
various industries which are devoted to the manu¬ 
facture of the machinery and plant required 
for the working and upkeep of the railways of the 
world, will find that the task of keeping abreast of 
fcjhgt is being done in other countries will be greatly 
militated. It is essential that every manufacturing 
firm should endeavour to learn from the technical 
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what ia bring done in oth«f lamb, ml > 
ghly trustworthy technical dictionary, such i* 
this series now in course of publication* Is IndhpiflOK 
able for this purpose These volumes should be found 
in the head office of every firm which aspires to keep 
itself up to date in business methods ’ T. H. Bi 
—.. . . —---— 

PHYSICAL CHEMISTRY IN ITS GEOLOGICAL 
APPLICATIONS . 

Pnnctples of Chemical Geology a Review of the 
Appltcation of the Equilibrium Theory to Geological 
Problems By Dr J V Elsden Pp. vtll+asa. 
(London , Whittaker and Co , 1910) Price j*. net. 
LTHOUGH it ip generally recognised that the 
new physical chemistry has far-reaching appll* 
cations in geology, no less than In other branches of 
science, little has yet been done to bring this home 
directly, either to the working geologist or to the 
student In Van ’t Hoff's lectures on “Physical 
Chemistry in the Service of the Sciences,'* the only 
geological application discussed is that relating to the 
crystallisation of salts from sea water The results 
of the chemist's beautiful investigation of this one 
problem are the first-fruits of work on these lines, 
and they serve to show how wide a field still remains 
to be harvested Vogt and others have essayed to 
apply the laws of solutions to igneous rock-magmas, 
but io this much more difficult problem no more than 
a beginning can yet be recorded* Meanwhile, we 
suffer from that want of touch between workers in 
different branches of science which is one of the less 
happy consequences of specialisation The chemist 
has, m most cases, little acquaintance with geological 
questions, while the geologist, of the older generation 
at least, has not usually a working knowledge of 
physical chemistry, or at best is unfamiliar with the 
specific results, which have been obtained 
This gap Dr Elsden has now endeavoured to fUL 
The book before us is a compendium of physico¬ 
chemical principles as applied to the more Important 
questions of chemical geology and petrology. In 
accordance with this plan, the arrangement adopted 
is primarily a chemical one, thus differing from the 
older method of Bischof and others. Successive chap¬ 
ters deal with the crystalline and amorphous states, 
viscosity, diffusion, solution, surface-tension, vapour- 
pressure, polymorphism, and mix-crystals Through¬ 
out the author insists that the key to the many 
problems here touched “lies In the determination of 
the conditions of equilibrium,'' and indeed this last 
word occurs in the heading of almost every chapter. 
Unfortunately, as is duly recognised, many geological 
phenomena (such, eg as the glass in volcanic rocks) 
prove that the adjustment of equilibrium may be 
indefinitely delayed. 

A surprising amount of ipatter is brought together 
in the compass of these two hundred pages* and the 
numerous references given In footnotes will be very 
useful to the student. Sometimes, perhaps, this ful¬ 
ness is gained rather at the expense of dearness of 
treatment; or it may be merely a wholesome caution 
which m a kes the author content to dte conflicting 
opinions and leave the question at issue opqm In 
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general, we «re given an admirable, if condensed, 
•jzfttptftfy of the subjects dealt with, though in places 
a critic may pick out a carelessly written sentence, 
iff* the dictum (p a) that 11 no substance can at once 
poss ess both vectorial and scalar properties " Any 
work treating of a new and rapidly developing sub¬ 
ject must inevitably contain statements which have 
become obsolete even before their publication, and in 
a sdcood edition Dr Elsden will doubtless revise such 
passages as those relating to quartz and trldymite 
(p 104), amphibole and pyroxene (pp m et seq) t 
and lime-olivine (p 203) Meanwhile, the book, m 
addition*to its intrinsic value, wiU attain the author's 
expressed desire to stimulate interest in this important 
branch of geology A H 

THE MAKING OF GARDENS 
Hardy Plants for Cottage Gardens , By Helen R 
Albee Pp vi + 309 (New York Henry Holt and 

Company ) Price 1 60 dollars net. 

HIS volume forms part of the American Nature 
Senes Group iv , Working with Nature From 
the title one would expect to find the work severely 
technical and somewhat dull—"dull and useful as 
work clothes and garden boots," as the author herself 
describes a certain chapter But the title, though 
appropriate for a section of the work, is to some 
extent inadequate, as the book proves to be an essay 
on garden-making, written in a light and racy style, 
reminiscent of Charles Dudley Warner's delightful 
“My Summer in a Garden " 

The greater part of the volume is devoted to a 
detailed account of the evolution of the author's gar¬ 
den, through the various stages “In the beginning," 
“An incipient garden," “The garden grows," "My 
ambition grows," and gliding on bv easy transition to 
such apparently inconsequent subjects as "the vices 
of plants" and 41 some gardeners I have known " 
But though the author In her narrative of the six 
years’ labour involved in the formation of her garden 
ranges over a wide field of horticultural economy, the 
sequence Is so easy and natural that the reader's 
Interest is not allowed to flag, and it is with regret 
that one reaches the classified lists which occupy the 
last 122 pages of the book. 

These lists are conventional, and call for little com¬ 
ment. The method of classification adopted, though 
at first sight somewhat complex, Will probably facili¬ 
tate reference The lists comprise a selection of 
shrubs and perennials, with descriptions and brief 
cultyal directions, and are arranged primarily under 
colour headings, and, secondarily, according to the 
months in which the plants flower. A selection of 
an nual s arranged according to the same system fol¬ 
lows* It may be pointed out that this might have 
been incorporated with die shrubs and perennials, 
thereby avoiding a somewhat bewildering multiplicity 
W headings The work Is profusely Illustrated with 
views of the author’s garden at various stages, and 
a Copious Index U provided. v * 

t ' The Author has not laid down hard and fast rules 
for the formation of a flower garden Nor does she 
dfedra that others should follow slavishly the lines on 
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which she has worked "It is not well to Imitate 
another’s work, but to follow where your own condi¬ 
tions lead 11 Her experiences arc related with a view 
to stimulating others who may have the opportunity 
and the desire to create a garden after their own 
heart, but who may lack the courage to break away 
from the conventional or who are diffident as to their 
ability to shape a new course for themselves. By 
such the book will be found nch in suggestion Above 
all is it a plea for the free play of imagination in the 
garden 

44 No one should have a garden which grows nothing 
but flowers, and yields no other recompense to the 
gardener except successful plants Over, beyond, and 
above must hover the spirit of poetry, of wonder, of 
mystery, otherwise there conies a day of disillusion 
when you awaken to the weariness, anxlet\, and 
watchfulness, and begin to measure the reward You 
need a larger insight, something that connects tour 
efforts with the universal in nature, the ideal, the 
soul of things Into this you may lift the garden, 
and at once drop the tired body and soiled hands, and 
the whole material aspect of labour " 

PHARMACEUTICAL PRACTICE 
The Extra Pharmacopoeia of Martindale and West - 
cott. Revised by Dr \V Harrison Martindale and 
W Wynn Westcoit Fourteenth edition Pp 
xxvli +1054 Price 1 2s net With supplement, 
Organic Analysts Chart Bv W H Martindale 
Pp 80 (London H K I ewis, 1910) Price 
31 6 d net 

HIS handbook, which is so familiar to medual 
and pharmaceutical practitioners, appears In its 
fourteenth edition in a slightly altered form, the sue 
of the pages having been enlarged so ns to alio* f 
the inclusion of new matter without increasing the 
thickness of the book. It will, however, still fit com¬ 
fortably in the coat pocket, which is not an altogether 
unimportant advantage 

The two years that have elapsed since the appear¬ 
ance of the thirteenth edition have yielded an unusual 
amount of valuable therapeutic literature, a judicious 
condensation of which forms, for the most part, the 
new matter of the fourteenth edition There are new 
chapters upon lactic acid bacilli therap), organic 
arsenic compounds, the electrical introduction into tjic 
tissues of medicaments in the ionised condition, and 
radiology In addition, the most recent information 
relating to a number of new pharmaceutical and 
chemical preparations Is incorporated, and recent pro¬ 
gress in vaccine therapy, cancer research, trypano¬ 
somiasis, and the treatment of tuberculosis is noted. 
The results of the chemical and bacteriological in¬ 
quiry into the value of disinfectants undertaken by 
The Lancet commission are summarised 
The above is a brief outline of the extent of the 
revision In so far as it is of direct interest to the 
medical practitioner, but it may be added that 
throughout the book there Is evidence that the authors 
have scrupulously followed the medical literature of 
die past two years Alterations which enhance the 
usefulness of the book to pharmacists are by no means 
inconspicuous Details are given of about a hundred 
more patent or proprietary medicines than in the last 
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edition The authors have indicated by means of 
signs the part of the poison schedule in which each 
poison falls, this is an innovation which will be wel¬ 
comed by retail dealers In poisons, in view of the 
exacting nature of the Poisons and Pharmacy Act, 
ion# Since the last edition wn published, new 
issues of various foreign pharmacopoeias have ap¬ 
peared, and these have been utilised where necessary 
In the preparation of the fourteenth edition 

The “Organic Analysis Chart,” which is published 
ns a supplement, is intended to assist the analyst in 
the recognition of a number of organic chemicals, both 
natural and synthetic, used therapeutically This 
chart gives the results of the examination of more than 
three hundred substances, and is the outcome of work 
conducted in Mr Martindale's laboratory. It is a 
useful addendum to a book which is indispensable to 
practitioners of medicine and pharmacy 

A HSIIERMAH'S 7 1 / ES 
An Open Creel Rv II T Shenngham Pp xu + 
I05 (London Methuen and Co, Ltd , 1910) 
Price 51 net 

R SHERINGH \M'S contributions to angling 
literature are q1wji\s wt Iconic, and we are glad 
to hnd that he has published in book form—or, more 
accurately, has worked up with other materials into 
a book- some of his contributions to The Field No 
one need hesitate to look into the “Open Creel", 
thev will find plenty of fish, some hundredweight and 
a half of trout, nearly as henv> 11 bag of salmon, 
md chub, pike, nnd bream b\ the stone In the pre¬ 
face we arc promised that we shall find no plethora 
o' nsh in the succeeding cssa\s, and Mr Shermghani 
would not have himself regarded as on over-successful 
angler, to the ordinary reader he certunlv seems 
successful be\ond the wont of fisherman, but success 
in angling, as in other walks of life, is seldom un¬ 
deserved, nnd it is with interest that wc look for its 
explanation in our author's own account of his adven¬ 
tures. This is to be found, we \enturc to think, in 
his persistency, and his advice to others is to per¬ 
severe, he who would come home with a heavy basket 
must needs set forth “with patience and perseverance 
and n bottle of sweet oil," is the snail went to Jeru¬ 
salem. Yet It was his oil bottle that so tried Mr 
Sheringham’s patience that it came within a little of 
ending an honourable career in the Coin at Biburv 
It would be invidious to select for praise an) one 
essay in the book “The Float" is excellent, bo, too, 
are the accounts of “Some Kennct Days," and the 
dbituary notice of “Two Colne Irout," and so are 
many others Perhaps it is when he fishes for coarse 
fish that Mr. Shenngham is the best company, such 
fishing is a more leisurely pursuit, and leaves mm 
time for contemplation and for those digressions into 
the bvways of^ angling L that show' hut| at his best 
Sometimes when dry-fly fishing he tends to become a 
mere compiler of lists of dates and waters, flies and 
weights of fish, yet he is neyer wearisome, and has a 
most weakness for Wickam’s Fancy Did 

fh dishing Wpt hkn leisure for contemplation, Mr 
Sheringham Aright meditate upon the problem thus 
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presented, we cannot help thinking that a man's thar* 
acter should be reflected In his taste in flies, and that 
he who loves Widcam’s Fancy must be a happy and 
contented soul and a good companion at the water’s 
side At any rate, we have found him good company 
in print, and recommend others to sec if they cannot 
do likewise ^ ®* 


OUR BOOK SHELF 

The Photography of Moving Objects and Hand- 
Camera Work for Advanced Workers By A 
Abrahams Pp iS 3 (London G Routledgc and 
Sons, Ltd , and Duwbarn and Ward, Ltd , nd) 
Price if net 

Mr Abrahams has been known during the past few 
years as a very successful photographer of moving 
objects, especially those in rapid motion, and in this 
| volume he describes his methods freely and fully 
He illustrates his experience with more than forty 
pictures, which are well reproduced, and these, if 
nothing else were known of Mr Abraham's work, 
would demonstrate his right to speak with authority 
After chapters on apparatus, exposure, development, 
and so on, he deals with the photography of railway 
trains, athletics, rowing, football, cricket, lawn tennis, 
horses, divers and swimmers, golf, common objects, 
winter sports, special subjects, and press photography, 
giving apparently all the practical details that can 
be given in a book 

It is of Interest that Mr Abrahams prefers pr>°- 
gallol with sodium carbonate and sulphite as de¬ 
veloper, in spite of all the new reagents that have 
been introduced, and that he actually blames metol as 
the cause of a modified Instead of a full success He 
advocates swinging the lena when necessary to get 
better definition of detail* at various distances from 
the camera, and justifies his advice by means of at 
least one example But when he says, “if you cannot 
swing the back wh> not swing the lens," he appears 
to support the common idea that the one 19 the equiva¬ 
lent of the other There 1*, of course, the radical 
difference that swinging the lens moves the axis of 
the lens to a different part of the plate, while swing¬ 
ing the back does not There 19 one other common 
error to which the author appears to lend support, 
when he says that the shutter-blind “ xhould be reallv 
in the focal plane " , an obvious impossibility, because 
the plate Itself is there 

Dcr Sierntnhimmel By Prof J D Messer- 
schmitt Pp 195 + xin plates (Leipzig Philipp 
Reclam, Jun , n d ) Price 1 75 marks 
This little book is another well-meant attempt to in¬ 
terest the public in astronomical phenomena by de¬ 
scribing in simple language some of the results 
obtained by continued observation. The general 
appearance of the sky and the changes produced by 
the diurnal rotation and annual revolution of the earth 
about the sun come under notice Separate chapters 
are added on parallax and aberration, the precession 
and nutation of the earth's axis, and the variation of 
latitude, which last seems a small matter to Introduce 
into a work that can only aim at presenting the more 
conspicuous features The several, planets are de¬ 
scribed, their general appearance ana motion, and a 
few remarks are added on comets and meteors 
In the section devoted to the stellar system, the 
usual Information is,given concerning double and 
variable start, cluster^, and nebulas, proper motion 
and the movement of the solar system ih apace- The 
ground Covered Is that with which we have beeh made 
familiar by many similar workr, and It fe hot a ttttl i 
difficult to justify the appearance of dhothfeT tredtiab 
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on popular astronomy, however accurate it may be 
In detail. No doubt it is always difficult to know 
what to omit when space is severely limited, but if the 
book is to attract the attention of those who are un¬ 
acquainted with astronomical literature, we suggest 
that the object would be more likely to be attained if 
the author had devoted some space to the methods 
and results of spectroscopic observation By practic¬ 
ally ignoring this large section, he has neglected per¬ 
haps the best means of exciting the scientific imagina¬ 
tion and awakening an intelligent curiosity in celestial 
phenomena 

Introduction to Physical Chemistry By Prof H C 

Jones Pp xv+ 279 (New York Tne Macmillan 

Company, London Macmillan and Co , Ltd , 

1910 ) Price t 60 dollars net 
In this book the author gives a rapid sketch of what 
is ordinarily known as physical chemistry Compared 
with other books of its kind, the result can scarcely 
be described as satisfactory The author has tried to 
cover too much ground in the allotted space, with the 
result that much of the information is of a frag¬ 
mentary character The book is evidently intended 
for junior students, but it is doubtful whether they 
would really get anv grasp of fundamental principles 
from such a highly condensed account of physical 
chemistry 

There are many places where the author's state¬ 
ments are vague, it not erroneous For example, 
when discussing solids, he says, “The density of solids 
is somewhat greater than that of liquids, and much 
greater than that of gases This is just what we 
should expect, since the solid state represents matter 
in its most condensed form M The second sentence is 
quite misleading Again, “ Ozone seems to be stable 
below 200 0 and above 1000 0 " Prof H C Jones is n 
zealous and energetic worker in the field of physical 
chemistry, nnd the reviewer would like to have been 
able to accord this book a hearty welcome As it is, 
he feels bound to say that, although it may serve n 
useful purpose, there are in his opinion, better works 
of a similar character already in existence 


Preliminary Physiology By W Narramore. Pp 
xix + 220 (London Methuen and Co , Ltd , 1910 ) 
Price 31 6 d 

This little book will be mainly useful to school 
teachers and to junior students preparing for the first- 
stage examinations of the Board of Education This 
class of reader has but little preliminary anatomical 
knowledge, and the bulk of Mr Narramore’s book is 
occupied with filling up this gap There are mam 
other excellent books of the same nature, but the chief 
merits of the present volume are—(1) it is correct so 
far as it goes, and it is admittedly of the most elemen¬ 
tary nature, and (2) it is provided with excellent Illus¬ 
trations The author recognises that books and pic¬ 
tures will never teach properly even the elements of 
an experimental science, and Insists that practical 
work must accompativ the course One can onlv hope 
that tMs expression of opinion will bear fruit So far 
as one’s experience of the schoolmaster goes, it is just 
that practical element in his scientific training which 
is usually conspicuous by fts absence 

W O H 

The lnvicta^ Table Book By J W Ladner Pp 18 
(Londoja George Philip and Son, Ltd , n d ) Price 
3<L 


Graehkg representations of {he multiplication tables 
and, of the oojmqotjer weights and nieasuref—Incliicl- 
Jttfl: the metric system—are provided, and these should 
UWU< In sqhools where the compiler's 
echeme> adopted, „ 
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LETTERS TO THE EDITOR 

[The Editor dots not held himself responsible for opinions 
expressed by his correspondents Neither eon he uniertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Naturx 
No nottee is taken of anonymous communications ] 

The Jodrelt Laboratory at Kew 

Tux award of a Royal medul to Prof F O Bower 
for his long-continued researches in the vascular crypto¬ 
gams suggests to me that it muy not be inappropriate to 
put on record an aneodote in our scientific history in the 
lust century 

In the fourth report of the Commission on Scientific 
Instruction and the Advancement of Science it was recom¬ 
mended (paragraphs 57 and 154) “ thnt opportunities for 
the pursuit of Investigations in Pm Biological Botany should 
be afforded in the Royal Gardens at Kew " 

To this the Government paid as little attention as it 
usually does to the results of the labours of Roval Com¬ 
missions But the recommendation wuh not wholly fruit¬ 
less, for it induced the late T J Phillips Jodrell, a 
personal friend of Sir Joseph Hooker, to offer to build 
nnd cauip, at an expense of 1^00/ a modest Uboratorv 
for trie purpose As stated in the Kew report 
for 1874, It was originally intended that this should be 
associated with an extension of the herbarium building 
which was contemplated at the tune but in consideration 
of the risk of tire It was di elded to have in isolated build¬ 
ing contiguous to the propagating department of the 
establishment 

It was completed in 1876, and was first occupied bv 
Prof Tyndall for work on the putrefactive changes pro¬ 
duced bv bacteria, the results of which were published in 
the Phil Trans for the following year 
Since then the stream of research has continued iteadlh 
1 14 handed In " to the 11 Botanical Work Committee " 
appointed by the Treasury in 1900 a list of published 
papers as the result of work done in the laboratory down 
to and inclusive of that year, and compiled from copies 
preserved In It 

The workers in the Jodrell I nboratorv are, of course 
Independent. They arc supplied with the material th*v 
require, and are at liberty to make use of the Kew library 
and to consult, if they care to do so, the scientific staff 
The nature of the work has therefore been of the most 
varied kind, and does not represent the influence of anv 
particular school In this respect the outcome differs 
from that of an academic laboratory In whhh re* arch i** 
carried on under the direction, or at any rate with the 
aid of, the professor 

What I think is worth noting is that, of those who 
have worked in the Jodrell Laboratory during the fifteen 
years from 1876 to 1900. no fewer than six have sub¬ 
sequently receiijed the Royal medal 1 do not mean to sav 
that it has been In each case wholly earned at Kew but 
it is 1 think clear that the work done there has contributed 
to the result 

The following are the names, with the general sropr 
of the research and the date of the award —Bunion 
Sanderson, electromotive properties of Dlonsa, 1881 
Marshall Ward, embryology and mycology, 1893, 
Gardiner, continuity of protoplasm, 1898, Horace Brown, 
assimilation of carbon, 1903, Scott, fossil botanv, 1906 
Bower, morphology of vascular cryptogams, 1910 To 
theae may be added, making in all sevm medallists, the 
Davy medal awarded to Schunck m 1899, In part for his 
researches on chlorophyll 

When one considers the names the results are not sur¬ 
prising, and though Kew enjova some measure of prestige 
from being associated with them, that association Is to 
n large extent accidental, at any rate limited to affording 
facilities But some conclusions may be drawn In the 
first place, the prevision of the Roval Commission is 
amply Justified. In the next place, Phillips Jodrell, were 
he alive, would have every reason to be satisfied with the 
outcome of hk generosity But there is n further and 
more Important point I do not contend that the wgfc 
,1 have enumerated was necessarily bound up wpaplhe 
Jodrell Laboratory In the sense that it could not have, 
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been accomplished elsewhere, at, indeed, much of it hat 
been continued Of course, the medallists were all picked 
men, who did not lightly embark #n research demanding 
much time and labour without a good deal of previous 
consideration 1 think It may be fairly concluded that 
the provision of facilities with a sympathetic atmosphere 
may have operated aa a determining Influence The Anal 
moral of the story may be summed up aa the “ open 
door " 

And this applies elec where The mathematician only 
requires his study The physicist and the chemist are 
rarely at a loas for opportunity of research But the posi¬ 
tion of the biologist is different He must go to hia 
material Such Institutions, therefore, as the Rothomsted 
Experimental Station, the Plymouth Laboratory of the 
Marine Biological Association, and the Biological Station 
at Naples, are peculiarly deserving of public support And 


the recognition It deserves Fortunately, tin utility of titr 
laboratory aa a necessary element la the Kew estthttsh* 1 
mem has become sufficiently evident, and the keeper hr 
now a member of the paid staff 
Wltcombo. W T TmuLT0x4)tut 


Etilinra [Ltftoapkahn bttttrothis) from the Central 
Noith Atlantic» 

In a previous article in Natue* (November to) I have 
given some Information about the expedition executed 
by the steamer Michael Sars in the North Atlantic, from 
April to August this year, under the superintendence of 
Sir John Murray and myself As would be seen from that 
article, the expedition crossed the Atlantic twice, first 
from the Canaries to Newfoundland, and then from New¬ 
foundland to Ireland During this cruise many hauls were 
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I think the story of the Jodrcll Laboratory affords toler¬ 
able ground for the presumption, If, Indeed, other experi¬ 
ence old not afford It, that the generosity of those who 
have money to spare will not be fruitless In results If 
extended to institutions of the kind 
I cannot, however, omit to notice one piece of devoted 
service to the interests ol the laboratory which, of its 
kind, is almost unique A quarter of a century ago the 
Government looked with more Indifference on research 
than happtyf It does at present It merely acquiesced, 
with tittle Interest, in a laboratory being provided at Kew 
from private funds. It was hopeless at the time to obtain 
faf . lt , A r%P tthnc *n*nd»l support Posterity will almost 
titink it Vlredlbte that from ibqa to iqo6 Kew should have 
had to oww to the present president of the iinnean Society, 
Or. DuMn field Scott, the unpaid performance of the duties 
of keeper Such unrequited devotion has scarcely received 
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made with pelagic tow-nets and trawls It Is character¬ 
istic 0/ the manner of work that many nets and trawk 
—as many as ten—were towed simultaneously during 
several hours at each station The nets and trawls were 
fixed on the wire as follows * one at the surface, the 
others at loo, aoo, 300, 6oo, 1000, jjpo, sooo, acoo, and 
jooo metres The very considerable number of pelagic 
forma captured Is now being examined The material 
includes several hundred LeptooephaJl belonging to many 
different species Among these are forty-four larva ot the 
c ? nmo, V 6 ® 1 (Le^tocepfwJui bmirosMs). The tocatttfes 
where these were found art so Interesting that a pre- 
Jtoiiwy .wrtc may be useful, as suggestive for further 
Investigation * 

The accompanying chart (Fig* 1) shows the station* at 1 

1 CovMafaKlod fmm tin Mrc+ulSmn Npttb AtUMs PwpoaKspw 
dmoot 1910. 
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Whi c h eM 4 rm were found, the figures Indicating the 
rimfee* of larva caught at each p l ac e . The chart shows 
pte epdstenos of eel-Iarm over the greater part of the 
North Atlantic between North Africa and North America 
The excellent Danish Investigationt planned by Dr C G 
Job* Petersen, and carried out by Dr Johannes Schmidt, 
succeeded with Dr Petersen’* young-fish trawl in catching 
fot-larv* over depths mostly of 1000 metres along the 
continental slope from Shetland to Gibraltar. On the 
American side, lame of the American eel {Anguilla 
chryjjP*) have already been found over the continental 
slope off the United States. The catches made by the 
Michotl Sari now have this particular interest, that they 
prove the distribution of the larva, not only on the slopes, 
out also in mid-ocean over the greatest depths, both over 
ths deep eastern and western buns and over the Azores 
ridge separating than 

According to their length, the larva may be divided into 
two distinct groups, one including sped mens of 41 to 
60 mm In length, the other those of 66 to 8a mm (sec 
Fig a) Ail the specimens belonging to the first group, 
twenty-one altogether, were found at the stations south of 
the Azores, marked by a cross, and all those belonging 
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to the group of larger individuals Were caught at the 
stations north of the Azores, marked by a circle In order 
to control the determination of the larva, my assistant, 
Mr. Elnar Lea, has counted the myomers of all the 
lame, and the results are given, for both groups 
separately, In Fig 3 All the Individuals—of either group 
—have a number of myomere not exceeding the limits, 
111 to rip, given by Dr Schmidt as characteristic of the 
larva of ths common eel (LspU>c*pMUtu breviroslrts) 
They are thereby distinguished from the larva of the 
American eel (Anguitb chrytypa) For the larva of the 
latter Elgeomann and Kennedy give the number of 
myomers at 105 and 108, and Dr Schmidt has, by count- 
taffthe vertebra, fixed the limits at 104 find no 

The larva of the common European eel previously found 
by Dr. Schmidt In the North Atlantic were all either full- 
gram leptooephsllc larva or In Subsequent stages of trani- 
MfUtattan Dr Sabmldt describes five different stages 
AH the larva found by the Michael San north of the 
Ateroe belong to one or other of these stages: Outside 
the eopinental stops no larva of the transformation stages 
„ bfcNf tinted, but only full-grown leptoeephalte larva com- 
•Pdrtof to Dtt Schmidt's stag s 1. This holds good both 
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for the lam found ia April In the Bay of Biscay and Car 
the larva found in July between Newfoundland and 
Ireland. Ob the condneotal elope off the British Isles, 
however, larva In transformation stags* (Schmidt's stages 
3 and 3) were found 

The larva found by the Michael Sara south of the 
Azores are all smaller than the full-grown leptoce ph aUc 
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larva I understand them to be stages in the develop¬ 
ment from the ovum to the full-grown larva All have 
teeth which In every essential correspond to those charac¬ 
terising stage 1, as described by Ur Schmidt 1 must 
therefore consider the larvae caught south of the Azores to 
be younger than any before found 
So far, no other stages have been discovered among 
the materials secured by the Michael San More material 
is therefore needed to give a full explanation of the facts 
stated above As, In the numerous Danish investigations 
and In all the hauls made by the AficJtoW Sort, no single 
specimen belonging to the youngest stages has been found 
in the area north of the Azores, the conclusion seems 
natural that the spawning area of the cel must be sought 
In the southern central part of the North Atlantic How¬ 
ever, the spawning area can only be located by the evidence 






Fio. 4.—EsMsnw found by Mkkmei Smrt , *-e caught south of tbs 
Asm. 4 oonh of lbs Atom, a, ths smallest lam fomdt < s Aid- 
gmS hrvs as tbs youQfsM previously found. All tbs flgttres are 
copied from photographs. Nat. tea. 


of ova. So long as the eggs have not yet been discovered 
the spawning area must also be considered as unknown, 
but it la natural to look for it in the neighbourhood of 
those localities where the youngest stages have been found 
The discovery d the ova would not only give Information 
about the geographical position of the spawning area, but 
also about ths ages of the different larva hitherto found. 
It may then be possible to understand the distribution of 
the different stags*—the youngest south and the eidest 
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north—at a drift with the current*. The negative fact 
that none of the smaller larva have appeared north of the 
Axores, and none of the larger ones south, seem* to favour 
such an enlanation. The further fact that none of the 
transformation stages, previously found so abundantly on 
the continental slope, were found In mid-ocean supports the 
same view Nevertheless, 1 consider It dangeroui to form 
any definite opinion from negative facts concerning such 
vast ocean expanses, where so few Investigations have ns 
yet been made 

As a provisional working hypothesis 1 should be inclined 
to regard the continental slope as the area where the 
transformation of the larvae takes place, and the southern 
central part of the North Atlantic ocean as the probable 
spawning area of the eel 

Fig 5 gives information a* to thp depths at which the 
Michael Sure caught the eel-larvae The youngest speci¬ 
mens were mnlnly found by towing a net with ioo moire* 



of wire out, or In a depth of about 50 metres The 
eldest stage* were found In nets towed with aoo metre* of 
wire out, or at a depth of about 100 metres The Michael 
Aan employed for these depths mostly silk nets with 
rxpuths of 1 m in diameter, and no trawl* Otherwi** 
larger catches of eel-larv® might have been procured 1 
should recommend that future Investigators look for the 
eggs and the smallest larvse from the surface down to 
100 metres, say between the Azores and Bermudas, in 
winter 1 hope that this Information will in this way be 
found useful Johan Hjort 

Bergen, November 7 

Are Mules Fertile? 

In the Nuevo Mundo of Madrid for October 27 it is 
stated that a mule, belonging to Don Carlos Oimcnez, of 
\rgaxnasella de Calatrava, recently gave birth to a foal 
hrom India, South Africa, and America reports have 
reached the writer about fertile mules, but in no single 
instance has the evidence of fertility been altogether satis¬ 
factory In the present case the Information thus far 
submitted Is very meagre Nothing Is said about the 
breeding of the lepuled parent of the foal She may be 
a the-ass with the conformation of a mule, or a mule In 
milk which sucreeded In stealing a mule foal from a 
more A PrxewaUky-horse hybrid bred at Tcnyculk 
proved fertile, but all the ass and zebra hybrids experi¬ 
mented with during the last twelve years proved sterile 
The male zebra-horse hybrids were sterile because they 
never succeeded In maturing perfect sperms The hybrid 
44 Romulus,” eg , had all the instincts of a pony stallion, 
and, so far as one could judge with the naked eye, he 
was capable of getting foals When, however, a micro¬ 
scopic examination was made, it was ascertained that the 
sperms wore quite or almost tailless—at the most the 
length of the ^agelium was never more than three or four 
times the ammeter of the head, and it was immobile 
Why female mules are in fertile has not yet been deter¬ 
mined. 

StdrUltWn blfds seems sometimes to be due to struc¬ 
tural dbJult in the germ cells induced by ln-and-in-breed- 
iag. Ir H^oncdvable that similar changes may sometimes 
result froa^ intercrpsslng It must be admitted that the 
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photograph reproduced in the Nuevo Mundo supports tbs 
view that the CaJatrava foal Is a mule, and that the 
reputed mother Is also a mule 
But further and more definite Information Is wanted 
before a decision can be arrived at 

J. C Ewart. 


The Origin of Dun He 

Tux cases quoted by Prof Cossar Ewart from Mr 
J B Robertson In Nature of November 10 would be 
good evidence against the theory that every dun horSW 
must have at least one parent dun or grey If the data 
in the Thoroughbred Stud-book were absolutely trust¬ 
worthy This they are not, and all the cases quoted by 
Prof Ewart have in them a very considerable element of 
doubt Let me indicate these elements by placing the 
cases quoted in one column, in reversed chronological 
order, and the necessary remarks in another column 
parallel 

Catee Quoted 
Bay-dun filly, foaled 
1907, dam, Unexpot Led 
Dun colt, foaled 
dam. Lobelia 

Dun filly, Sarah t urran, 
foaled 1894, dam, Cellu¬ 
lites 


i 8 q 7 » 


Light dun filly, foaled 
1886, dam, Danseuso 
Dun or chestnut fill), 
Saneta, foaled 1884 

Dun filly, foaled 1829, 
dam, Oct a vi a 

Dun filly, foalid 1763, 
dam, Miss Thigh 


Remarks 

This filly 1 * registered 
” b or dun " 

l his colt U registered 
"b or dun ” 

In vol xvu Cellulites* 
foal of 1892 was said to 
have died, but in vol xvill 
the alleged dead foal be¬ 
comes Sarah Curran 
This filly is registered 
* bay ” 

The breeder had doubts 
os to this filly's colour 
This filly died when two 
days old 

This filly had eight foals 
the colours of which were 
1 glstered, and not one was 
dun 

This colt's sire was grey 


Dun colt, foaled 1730, 
dam, Young Kittv Hurdctt 

The last case quoted is the more Silver locks, from which 
nearly all the dun* in the Stud-book are descended 
Si Ivor locks 1 * credited with five foals, the first of which 
was foaled in 1738, and four of these were dun Three 
of these four were bv 0 bav or brown horse So Silver- 
locks herself was pretuimblv a dun The Stud-book 
assumes that this mare Silver locks was Identical with h 
chestnut mare Silverloikt foaled In 1825 Either the 1825 
Siiverlocks was a dun, not a chestnut, or the two mares 
were different animal* James Wilson 

Royal College of Silence, Dublin, November 15 


Tha Cocoa-Keeling AtoIL 

In stating the depth* to which the bores In the Funafuti 
lagoon were corrird, and In drawing his deductions from 
them, the reviewer (Nature, November 10) has fallen Into 
a very curious error He states that the first bore was 
driven to a depth of 41 fathoms, and the second to nearly 
36 fathoms, but he overlooks the fact that he Is giving 
the measurements from the surface of the lagoon water, 
and not from the lagoon floor 

The bores were started in 101 feet of water at low-water 
spring tide, and therefore, of the 41 and 36 fathoms men¬ 
tioned by the reviewer, the top 17 fathoms in each case 
consist of nothing but lagoon water The actual bores 
made into the lagoon bed penetrated no more than 24 and 
19 fathoms respectively, or, as I pointed out in my last 
communication, a maximum of 144'fttt 

F Wood-Jones 

My depths of 41 and 36 fathoms were not intended In 
any way as a correction of Mr Wood-Jones'i letter The 
important point Is that lagoon ddbris only occurred above 
>7 fathoms, there was 10 fathoms of It Below this depth 
we get coral rock 

It Is a long time since any discussion has been held In 
this country on coral-reef formation, while much work 
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Iks* Uca <We during the last decade I suggest that a 
public discussion, such as that on “ The Origin of Verte¬ 
brate*” held at the Linneap Society last session, would 
be valuable* The Reviewer, 

In our work In Challenger Office In connection with 
d ee p s ea deposit* we are very much impressed with the 
fact that solution of calcium carbonate Is going on In the 
oceanj not only at great depths, but at all depths from 
the surface to the txrttom wherever dead organ!sms which 
secrete carbonate of Ume are exposed to the action of the 
sea water, as was recognised and insisted on bv Semper, 
Murray, Agassiz, and others We are therefore much 
Interested in the discussion going on in Nature regarding 
solution' In the lagoons of atolls 

Mr J Wood-Jones considers that there are no actual proofs 
Of solution in the lagoons of atolls, but, at the same time, 
admits the deposition of calcium carbonate 
The quantity of calcium carbonate present in solution 
In normal sea water is very small—only o*ia gram per 
litre for water of specific gravity 1 036—and no precipitate 
la obtained on allowing It to stand for any length of time 
When, however, sea water has remained for some period 
in contact with calcium carbonate it may take up a greater 
amount (up to 0*649 gram per litre) The solution is then 
supersaturated, and, on being allowed to stand, calcium 
carbonate is deposited in the crystalline form, and the 
deposition may go on until the solution contains less 
than is normally present in sea water 
The first condition, therefore, for precipitation is that 
more calcium carbonate than is normally present should 
pass into solution, and this can only occur when the sen 
water Is In contact with a calcareous deposit for some 
time 

Would Mr Wood-Jones say where the calcium carbonate 
which is precipitated in the crystalline form In the inter¬ 
stices of tne massive corals in the lagoons comes from, for 
it is certainly not from the normal sea water which 
roaches the reefs from the open ocean? 

It would appear that Mr Wood-Jones's arguments 
against Sir John Murray’s theory go rather in support 
of it Madge W Drumuond 

Challenger Office, Villa Medusa, Boswell Road, 
Edinburgh, November 17 


Ths Plight of Birds against the Wind 

In nn Interesting article (Nature, November 10) upon 
bird migration and Mr Tower’s recently published 
"Ornithological Notes," Sir T Digby Plgott expresses 
surprise at the latter's conclusions that In the large 
autumnal migrations the birds Invariably fly " almost 
41r©ctlv against the wind even when it approaches a stiff 
breeze ” 

My observations on the flight of gulls during south-west 
gales off this coast lead to tne conclusion that these birds 
during their aerial gyrations either face the wind or fly 
obliquely across' the current They very rarely fly, and, I 
believe, never soar, with the wind behind them Perhaps 
leas muscular energy is necessary In the former than in 
the hater case Fish in rapid rivers, when not actively 
moving, according to my experience remain with their 
heads upstream W Ain sue Hollis 

Hove, November 15 


THE ACCURATE MACGTLL 1 VRAY, 
ORNITHOLOGIST 1 


m'T'HE accurate MacGillivray ” is Darwin’s designa- 
* don of die subject of this notice, and "ornith¬ 
ologist ” is die title which, when twenty-three years of 
age, he himself presaging his own powers, declared 
it would go hard with him if he did not merit 
Who MacGillivray was does not require to be told 
to the ornithologist conversant with the literature of 
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his subject; but the general reader and the superficial 
bird-man have probably never heard his name. Yet 
that he was "the greatest and most original ornith¬ 
ological genius save one • that this island has pro¬ 
duced," is the verdict of so distinguished an ornith¬ 
ologist of our day as Newton Why MacGillivray’* 
biography should have tarried until his ashes had been 
fifty-eight years in the tomb is hard to understand, 
except probably that, bom before his time, his con¬ 
temporaries failed to perceive the genius of the man, 
or realise the pioneer he was 

William MacQillivray, born in Aberdeen in 1796, 
was the son of a military surgeon who died on the 
field of Corunna Ihc story of his self-denying life is 
that of not a few Scottish students, who, scantily 
provided with means, have yet bv their indomitable 
will-power and love of learning achieved distinction, 
honour, and lasting fame The future ornithologist's 
boyhood, from the age of three, was spent in Hums, 
m the Hebrides, where nature is wild and presents 
herself in many changing and impressive aspects In 
the parish school a few miles from his home, he 
obtained, " under dull scholastic rule," a good elemen¬ 
tary education, but his chief and unconscious pre¬ 
ceptors were " the solitudes of nature" and ‘ the 
moaning voice of streams and winds " At the njgt 
of eleven he <-et out for Aberdeen, to prepare, under 
more advanced tutors, for his entrance the following 
year into the University there, with a view to his 
father’s profession He probably on this occasion, as 
he invariably did at the beginning and end of the 
various college sessions, walked all the way athwart 
Scotland from his landing place on the west coast 
When twelve years old he entered King's College, at 
th.it time the University of old Aberdeen (as then 
known), which (until 1800) was distinct from M*ri- 
schal College, the University (junior bv a century) of 
new Aberdeen Having graduated M A , when four 
years older, he proceeded at once to the study of 
medicine, of which one of the courses was botany, and 
with it, as he has recorded, he first began the studv 
of nature " which has been particularly fascinating *’ 
A year later he took up zoology His vacations were 
thenceforth spent in pedestrian excursions over the 
Highlands an # d islands, collecting plants and animals 
keenly observing and carefully recording every aspect 
of nature 

It was during this period that MacGillivray acquired 
his great dexterity with the scalpel, and became so 
accomplished an anatomist that he was appointed 
dissector to the lecturer on anatomy in Marischal 
College Unable, however, to resist the call 
of natural history, he relinquished this not un¬ 
congenial post in order to devote himself exclusiveh 
to his mistress As one of the means to " further his 
cognition of these things," he set out on foot from 
Aberdeen for London vta Fort william and Ben Nevis 
—hardly the direct route—to visit the British and 
other Metropolitan museums, and observe life by the 
way Drenched or dry, tired or otherwise, he never 
neglected at the close of the day to record fully in 
his journal the valuable notes he had made After an 
837 mile tramp, full of extraordinary experiences, he 
reached the canital, "satisfied," as he says, “with mv 
conduct", and not unjustly so, for his expedition had 
gone far to mature the youthful enthusiast His study 
of the various zoological collections in London con¬ 
vinced him that the methods of classification of 
modern ornithologists were such as he could not 
accept Before he returned to Aberdeen he had formed 
the resolve " to become the author of a new system," 
which formed the aim of his life thenceforward In 
z8io or 18*0, MacGillivray migrated from Aberdeen 
to Edinburgh, and as he had recently married, it 
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became for financial reasons necessary to accept the labour for eleven years to this end that he fdutaTrfo^ 

post of assistant to Prof Jameson, who then held the opportunity until early in 185a to issue die fdartjsw 

chair of natural history in that city His beloved volume of his great history it was publi s he d dwtof 

birds, however, enticed him away again to the fields his stay at Torquay, whither he had retreated * front j 

for a few years, until in 1831 he received the entirely the blasts of the North Sea,*' in the hope, which 
congenial appointment of conservator of the Museum proved vain, of recovering ms health, “assailed by 
of the College of Surgeons in Edinburgh Here he disease " In July of the same year, within dX WU 
accomplished splendid curatorial and research work— after the appearance of the concluding vohnhe, this 
among much else replacing, through his accurate gifted naturalist and most lo vable m an p assed gOWiVi 
knowledge of living nature, the taxidermal monstrosf- amid the e st e em of his scientific contemporaries and 
ties he found there by lifelike specimens—wherby his the special regard and affection of Ms former pupils, 
great scientific attainments became very widely recog- of whom a small remnarit only now survives, 
nlsed. His numerous anatomical investigations were The above personal details are summarised from 
continually supplying material for his new system of the first five chapters of this welcome " Life/' in which 
classification of birds, which, it was his peculiar merit all the available information about his distinguished 
to perceive, should not, as hitherto, be based on their relative has been brought tog et her by a itambsakfe 
external characters alone, but on their internal The succeeding chapter contains a warm appreciatio n 
organisation as well He specially devoted his atten- of MacGillivnv’s scientific work by the present occu- 
tkm to their digestive organs, undoubtedly too exclu- pant—the fourth in succession—of fhe Aberdeen chair, 
•tvely, but still, his was unquestionably a distinct ad- Prof J Arthur Thomson, himself an ardent naturalist 
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vance on any method previously attempted At this of the MacGUllvray type, fhe final chapter b devoted 
juncture he became associated as joint author with to a safes of delightful and characteristic descriptive 
Audubon, the American ornithologist, in his “Ornith- passages from MacGillivray’s writings, while a eeke- 
dogical Biographies " tion of his lifelike drawings from those in the Pritbh 

In this great work ail the technical and anatomical Museum illustrate the volume, one of whkh, by the 

descriptions, and even some of the plates, are Mac- courtesy of the publishers, U here reproduced A 

Gillwray’s, while Audubon’s ore the drawings and volume oft the “Natural History of Deeside and Brae- 

field notes on the species, of which he had an intimate mar,” found in MS after hb death* was purchased 

acquaintance. During this period MacGilhvray wrote and published privately by Queen Victoria Ornltb- 

many other books, but he was busy also with his otogsks everywhere will echo the regret expressed by 

isifeiew^ ''Hbtojy of British Birds,” die first three LiJyGedde*-^whose personal reflections of the pto- 

volmAa #f which appeared between 1837 and 1840. lessor will be read with special interest—that no nor* 
The reputation he had acquired in Edinburgh trait of MacGdUvray is in existence. 

*** in 1841 the natural history chair In It has been peculiarly gratifying to the present 

Manschal Co&cgV Aberdeen Into his new duties prriter to have been requested to bring this biography 

stared with the enthusiasm and energy of MacGfffivrmy under the notice of the readers 

°* th V ardwrt desire-not mi- Nature, The deepest pleasures of Us own Hb have 

renlbed^-that tbnugh hb endeavours the city might been derived from natural history pursuits h aaanr 

obtUn a tank among those distinguished for the cul- parts of the globe, and he may perhaps be wnjltbs 

tivattan of natural history So strenuously did he to say that Tils love for nature was awgkebeapf 
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Jfatftrly pbiWbood bgr his father, who imbibed his own 
Interest In zoology and botany as a pupil of Mac- 
CUQivray, and throughout hit life never referred 
to hi* old professor without some term of affection 
The writer, therefore, has always regarded himself as 
a grandchild of MacGilQvray'a influence It was his 
fbrtune afterwards to receive in the same dass-room 
his own zoological training, and to engage in cura¬ 
torial work in the museum in ahich many of the 
specimens were labelled in MacGillivray's handwrit¬ 
ing, and some years still later to follow closely the 
track of the Rattlesnake, the naturalist of which was 
John MacGllllvray, the professor's eldest son, and its 
surgeon Huxley, also the writer's revered master As 
familiar to the reviewer, too, is MacGillivray\ beauti¬ 
ful handwriting—of which a specimen is reproduced 
ion p 64 of the “ Life "—as if it were that of a member 
of his own family , for, by a strange chance, one of his 
brothers had the good fortune, while a student, per¬ 
haps about 1865, to rescue for a few pence from a 
hutterer's mean uses a large bundle of MacGillivray's 
journals Sad to say, only a few pages ran consecu¬ 
tively, but they were perused with something 
approaching to veneration These contained, if 
memory serves, descriptions of some new species of 
mollusc#, notes of excursions, with zoological and 
botanical observations—pages, perchance, of the 
second volume of “A Year’s Residence and Travels 
In the Hebrides," which the "Life" records as lost, 
memoranda on the conduct and concentration of his 
pupils, whde sitting for their class examination, the 
names tabulated according to "nations" (natal re¬ 
gions), and to harmony and disharmony in colour of 
their hair and eves, with the proportion of successes 
or failures In these categories. Alas I it is to be feared 
that these pages have now also gone the way of all 
things 

It is gratifying, especially to Aberdonians, to find 
MacGillivray's memory so sympathetically revivified 
In this volume, and to feel that it will be kept green 
thereby for the future among his successors in the 
title of ornithologist. 


THE MAORIS OF NEW ZEALAND 1 

MR JAMES COWAN has done the student as well 
AVI as the general reader a service in publishing the 
material he has personally collected from the kau- 
matuas, the old and learned m$n of many Maori 
tribes, for the time is rapidly approaching when very 
little more can be gathered from the natives The 
book Is by no means of the monographic kind, but 
consists of what are virtually a senes of essays on 
different subjects, based entirely on first-hand infor¬ 
mation and tne experiences of a lifetime of sympathetic 
intercourse with the Maoris 

The subject-matter may be grouped as follows - 
The origin and migrations of the Maori and the settling 
of New Zealand, religion, tapu, omens, and the like, 
social customs, house*., canoes, tattooing, nature lore, 
folk-tales, poetrv, while the last third is mainlv 
devoted to the Maori in war, Intertribal and with 
Europeans, and to cannibalism 

Comparatively early in the book we find it stated 
“that the Maon-Pofynesian Is a brand, though a 
distant one, of die Caucasian race is now generally 
accepted." It may be granted that the main stock 
of the Polynesians had, In the remote past, some 
relationship with the ancestors of certain peoples now 
ttvlhg In Europe, 1)ut since then mixture has taken 
place with Other races. A few students of Maori and 

* "tfc# Mfcoria of Nnr Zm land " By Jum Cowmg. Vuh nttowroat 
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other Oceanic languages have endeavoured to trace 
them to a Semitic origin, but there Is no likeness 
between the grammar, and Polynesian and Semitic 
words are made In an absolutely different way, and 
there Is no sort of likeness in the changes they 
undergo The so-called evidence of connection » 
based only on the resemblances of certain words, but 
this is a method that could be adopted to prove any 
other theory It comes therefore as a shock to read, 
"Certainly there seems to be adequate evidence to 
justify us in arriving at these general conclusions 
that it was on or near the shores of the Persian Gulf 
and of Arabia that the ancestors of the Maori-Poly- 
nesian lived: that they had racial affinities with the 
ancient Chaldeans, from whom they gained most of 
their astronomical knowledge, that they also were 
blood relations of the Phoenicians, who were the most 
adventurous of ancient mariners, that they had affinity 
with the Egyptians, some of whose religious tradi¬ 
tions they absorbed" (p 31) "The coastal people of 
south-western Asia were from ancient times navi¬ 
gators with a knowledge of the stars, they, and prob¬ 
ably the early Egyptians, were amongst the earliest 
sailors"—[what evidence is there that the Egyptians 
were ever a seafaring people?] "They coasted down 
the eastern shores of the African continent, at any 
rate as far at the Zambesi, and they also visited, and 
probably partly colonised, Madagascar, this would 
account for the resemblances between the Maori-Poly- 
nesian language and the Malagasy" (p 35) 

The sole evidence for this south-westerly migration 
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of the ancestors of the Polynesians Is the undoubted 
relationship of Malagasy with Austroneslan languages 
Malagasy la definitely related to the Indonesian group 
of language*, especially the Batta of Sumatra, 
Ngadiu Dayak of Borneo, Sangir, and certain Philip¬ 
pine languages (e g Tagal), which must be regarded 
as more primitive than the Melanesian languages or 
the later Polynesian; but there is nothing Semitic 
about any of them, and we cannot al present profit¬ 
ably trace the Indonesian-Polyneslan stock further 
back than to the supposed " Gangetic Race " of J H 
Logan, a conclusion to which S Percy Smith evidently 
subscribes in his valuable little book, " Hawaiki " 
Mr Cowan fortunately deals very tittle with such 
problematical questions, and we can feel more at east* 
when he confines himself to purely Maori ethnology 
There is an interesting account of the several 
voyages of the historic canoes to New Zealand, and 
an illustration is given of a carved stone bird, the 
horotangi, or “eying dove," which was brought in 
the Talnul canoe from the ancient home of the race 
Mr Cowan asserts, and we can well believe him, "it 
Is not of Maori manufacture ", It is 10J inches long, 
and “carved with high artistic finish out of a very 
hard and heavy dark-green metallic stone ’* Of 
especial value are the numerous translations of Maori 
Invocations, charms, and poems The chapter on 
social Kfe Is superficial, and tells us nothing about 
the real social organisation of the people. The account 
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of the uihare-whakaftro, or large communal assembly 
hall, is of considerable interest The book is well illus¬ 
trated , and the note on Maori pronunciation is wel- 
come, but an index is lacking The get-up of the 
book is a credit to the New Zealand firm which pub¬ 
lishes it 

THE ATTITUDE OF DIPLODOCUS 1 

INCE Mr Carnegie gave a plaster cast of the 
skeleton of Diplodocus to the British Museum in 
1905, he has distributed other copies of this remarkable 
Dinosaur to the museums of Paris, Berlin, Vienna, and 
Bologna A large part of an actual skeleton was also 
given by the late Mr Morris K Jessup to the Sencken- 
berg Museum in Frankfurt A widespread interest 
has thus been aroused in the gigantic Sauropodous 
Dlnosauna, and there have been many discussions 
as to their original form and mode of life 

When the late Profs Marsh and Cope first obtained 
nearly complete skeletons of these reptiles, they com¬ 
pared the limbs w ith those of an elephant, and decided 
that the creatures must have walkca in a quadrupedal 
manner, with the body well raised above the ground 
Considering their immense weight, the position of 
their nostrils on the highest point of the head, and 
the feebleness of their dentition, which seems to imply 
u succulent food, the professors were agreed that the 
animals must have spent much of their life under water 
Prof Cope also supposed that the long neck, which 
characterises all the Sauropoda, would enable them to 
reach the surface to breathe while browsing on water- 
weeds in a considerable depth of water It is now 
generally admitted that the theory of their semi- 
aquatic mode of life is well founded, and it has been 
observed that the feeble teeth are not placed in close 
series, but separated by small gaps, as if they formed 
a strainer for the food which was taken in Much 
difference of opinion, however, has arisen as to the 
attitude of the limbs 

Messrs Hatcher and Holland, who prepared the 
cast of Diplodocus, and Prof H F Osborn, who 
mounted a skeleton of Brontosaurus in the American 
Museum at New York, followed Marsh and Cope In 
arranging the limbs for a quadrupedal walking gait. 
Dr O P Hay, of Washington, on the other hand, 
subsequently maintained that the limbs must have 
been bent, like those of a crocodile, for crawling, and 
last year Mr Gustav Tornier, of Berlin, elaborated 
this theory publishing a somewhat fantastic sketch 
of the skeleton as he would arrange it Prof O 
Abel, of Vienna, has now prepared an interesting 
summary of all these discussions and finally concludes 
that the attitude of Diplodocus and its allies, with 
which the restorations have made us familiar, is really 
the correct one. 

Prof Abel begins his paper by deploring the fact 
that most museums restore the skeletons of extinct 
animals, partly by hypothetical plaster-work, partly 
by using the bones of more than one individual, with¬ 
out any dear explanation on the labels He has, 
therefore, taken the trouble to state exactly the nature 
of the materials from which the well-known cast of 
Dtfihoiocvs carnegu was made, and he has no serious 
fault to find with its general composition It is pos¬ 
sible that two or three vertebra are lacking, and part 
of the tail may not be sufficiently stout, otherwise 
there 11 little to criticise. He thinks that the axis of 
the head is in direct line with that of the neck, as 
usual in reptiles, and that the browsing attitude is due 
to the^tund curvature of the end of the neck He 

* "DItUbkofUtrakt 1 '*! dea Htfladociw." By O. Abd AMwod' k k. 
raol bntan. Cw*k In Wfa*. Bd ▼ Heft 3 Pp. 60-f Tafcl 3. (Jana 
D. fbcbtf, i0w.) Price • 40 awH 
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points to the deeply ovate cross-section of the trunk 
as showing that it is not adapted for crawling aJong? 
the ground,, but must have been lifted during locomo¬ 
tion He then discusses the structure of the feet In 
detail, and demonstrates that they are digfttigrade, the 
fore feet more so than the hind feet. As In fguanodon 
(of which footprints show the impressions) there must 
have been elastic pads beneath the toes, and most of 
the weight of the body seems to have been supported 
by those below the reduced outer toes The structure 
of the dlgitigrade feet necessitates nearly upright 
limbs, which would support the trunk and give the 
reptile a true walking gait There would be a slight 
outward bend of the elbow, but otherwise no sprawl¬ 
ing attitude The Sauropoda, therefore, form no excep¬ 
tion to *he rule, that the extinct Dinosaurs resembled 
mammals and birds in their habits and movements 


THE PROl EC TIGS OF NATURE 1 
“IT is the firpit time a verv comprehensive attempt 

* has been made to do important public service 
of this character cm purely non-partisan lines 
It is indeed a great work We have here the first 
Commission of the kind ever established by a National 
Government " Thus the Hon Clifford Slfton, 
chairman of the Commission for the Conservation of 
the Natural Resources of Canada, at the conclusion 
of the Commission \ first annual meeting, held in 
January of this \enr 

The establishment of this Commission is a note¬ 
worthy departure, and is actually n method of insur¬ 
ing the future prosperity of the country Canada is 
peculiarly amenable to such a step, as large areas of 
her land are in the hands of the Government, and 
also peculiarly in ni*ed of it The latter point is 
obvious when It is remembered that owners of timber 
property are only just beginning to assimilate the idea 
of afforestation, that lumbermen are constitutional 
destructive, and that forest fires are not an occasional 
catastrophe, but seasonally rocurring and accepted 
phenomena In England we hardly realise this last 
fact, or the destruction produced by a forest fire Hie 
following statement gives a glimpse of the reality — 
“The spring fires are not, os a rule, so dangerous to 
the forests, as they are what we call leaf fires, while 
the fall fires nre soil fires The leaf fire will run 
through the woods, and while it destroys a lot of 
timber, it does not have the same effect as a fire in 
the full, because that not only takes the leaves and 
wood, but it takes the soil as well, and burns down 
five feet, so that for a thousand years nothtng wUi 
grow on that land M (My italics) It appears that 
railway locomotives cause the majority of these devas¬ 
tating conflagrations 

Destruction without perpetuation has been carried 
on In other departments “In the Yukon there are, * 
savs Mr Congdon, "hundreds of square miles where 
I do not think you could now find a single fur-bearing 

1 Pint Annual R-port of th- Comm Won of Co*-peraa*lon Canada By 
«num«y of tHa nigh t oBtmUdonm> for Canada, 17 Victoria 5 tract, London 
(Ottawa The Mortimer Co. 10 10.) 
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NaturdankmtfpAaga uod Aquaricnkooda. By R Harmans and W 
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NamnknkmatpAaffa. By Prof OOrich (Sordarabdmck att* dar Zak- 
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Zwvghbkaa Moor In Nan Him®. By Dr Th KnMyati. (Soodambdrucfc 
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animal They have been absolutely exterminated bv 
fmntlng! trapping, of by the decrease of the food- 
supply which occurred in the years 1904-5 ” An in¬ 
teresting cause is the disappearance of the rabbit 
Iri 1904-5 “some disease smote the rabbits, and they 
died on by thousands " “In consequence of their dis¬ 
appearance, the animals which fed on them—the fox 
(the wolf, which need not be counted), the marten, 
the chief food of which, howfever, 19 mice, and other 
animals—died from absolutely no other cause than 
starvation ” The problem of the conservation of the 
water supply is cunouslj bound up with afforestation 
For instance, it has been found necessary to conserve 
the timber on the east slopes of the Rockies in order 
to conserve the river-heads “It was shown that the 
destruction of the Umber meant the disappearance of 
the regular water supply of those province*, the agri¬ 
cultural production of which is the pride and the hope 
of Canada “ 

A list of the committees shows the scope of the 
Commission They are seven in number, viz — 
Fisheries, game, and fur-bearing animals, forests, 
lands, minerals, waters and water powers, public 
heAlth, press and cooperating organisations Their 
reports on the first years work, the chairman’s speech, 
and the discussions are of unusual interest Recom¬ 
mendations to Government have alreadv commenced 
Such a scheme for the scientific control of the ultimale 
natural resources of a country must inevitably be 
adopted elsewhere 

It has, however, one serious deficiency as yet, the 
absence of anv organisation for the preservation of 
those sites and objects that have no commercial value, 
but the scientific and artistic importance of which 1* 
very great Such conservation could easily be worked 
in with the main business The latest reports of the 
committees for this special purpose in Germany are 
to hand Ihere are official directions giving the 
least injurious method of picking flowers Every dis¬ 
trict seems to be thoroughly looked after and studied 
bv its committee There nre verv interesting maps 
of the habitats of rare plants, and studies of typicil 
fauna, such as that by Dr Kuhlgntz, on the animal 
life of the moors in Neutinum Reference to mnps 
shows that the districts preserved nre remark iblv 
numerous The movement is not merely govern¬ 
mental, but turns at enlisting the sy mputhetic coopera¬ 
tion of the people The propaganda is now being 
extended to the schools, and Prof Schacfer-Cassel ha9 
an eloquent address on the subject Cases for the 
“pillory" nre recorded, ns, for Instance, that of a man 
who in a few vears annexed qoo specimens of Cyprt - 
pedtum calcenlu * This flower, once found near 
Settle, in Yorkshire, and perhaps in one or two other 
sites, has now, I understand, disappeared from this 
country The same fate wall attend many a rare 
plant, butterfly, or bird, unless we, too adopt some 
system of preservation The Wild Birds' Protection 
Act, it Is to be feared, is a dead-letter 

If we had a national commission for the protection of 
all “monuments of nature," including beauty spots, 
places Interesting for historic or geological reasons, 
woods, valleys, and hill* remarkable for some species 
of plant, animal or insect, we should not be a “ nation 
of shopkeepers " But Is the United Kingdom too far 
exploited for a commission for the protection of Its 
natural resources, including its natural history? There 
would be difficulties in the way, but surmountable 
difficulties One very obvious fact presents itself at 
once^-these places of beauty, these habitats of species 
(bv no means useless for the ends of commerce, since 
thev subserve the ends of science), art "precisely those 
which defy culture and would never make it worth 
while To make them Into natural museums would * 
be a work for which future generations would be more I 
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grateful than we can realise The museum of brick 
and stone has its uses, 2009 and botanical gardens are 
of no little value, but neither cun compare, either for 
interest or for scientific study, with a reservation 
Not only Germany, but Vuntraha, is setting an ex¬ 
ample here Dr Conwentx’s book, recently published 
in England, and an excellent article by Dr Gunther 
in the Naturwtssenschafthchi \Vochenschrift of August 
7 last, give a luminous exposition of the principle and 
its results 

In time perhaps the world will be full of such spots, 
where nature may have her Sabbaths and preserve 
her most interesting children, among whom, last but 
not least, will be aboriginal varieties of man himself 
Is there not a reservation for the tribes of Central 
Australia? A E Crawlfy 


AGRICUI 7 VHE /V THE DRY REGIONS OF 
THE BRITISH EMPIRE 1 
nr HE ordinary farm crops on which the supplv of 
* food-stuffs depends seem to be produced best m 

regions where the nunfatl varies between 30 and ^5 
inches per annum Where the upper limit is exceeded 
in the British Islands, a good deal of pasture is 
found, on the other hand it is notable that the great 
wheat-producing districts, the eastern counties ure 
regions where the rainfall comes nearer to the lower 
limit Special agricultural methods become necessary 
where there is less than 20 inches of rain, ns is the 
case over large areas in t amda, Australia, India and 
South Africa These methods fall into two groups . 
irrigation is required if there is less than 10 inches 
of rain, while special cultural operations, collectively 
known as dry fnrnling ” irt used when there is 
ts much as 15 or more inches Between 10 to 15 
inches, sometimes the one ind sometimes the other 
method proves the more economical 
“ Dry-farming " methods nre of great interest to the 
student of soil phvsics Their object is to keep the run 
water near the surf ice of the soil and to prevent loss 
by evaporation, by surface drainage, and, if possible, 
b\ percolation A remarkable degree of succew* 
appears to be attained \n examination of the 
methods in vogue in diffmnt parts of the world shows 
that all have cert un features m common The land 
is ploughed up in a roueh state and the subsoil com¬ 
pacted directl\ Tfter ham st or before the r uny 
seuson, if th^ re is one, in countries where the r un 
is unevenly distributed and torrential downpours 
occur rather elaborate terracing is arranged to pre¬ 
vent any loss by running off the surface, any streams 
thit form having to follow a sinuous course over the 
whole field, so that absorption may be as complete 
as possible Directlv the ram is over, the surface soil 
is thoroughly stirred, thereby losing a little water bv 
evaporation, but forming a loose laver The water 
is thus imprisoned between the compacted subsoil and 
the thin loose laver of surface soil The greatest 
importance is everywhere nttached to the main ten mce 
of this loose laver on the top, cultivation is repeated 
as often as rain" has fallen, or whenever for un\ other 
reason It Is considered the laver has become compict 
Incidentally this repeated cultivation has the effect of 
keeping dowrn weeds, which, if unchecked, would use 
up a good deal of the water 
In the dry parts of Canada and the United States, 
where these methods are most highly developed, it is 
customary to take a crop—usually wheat—once in two 
years onlv leaving the land fallow m the alternate 
year It is considered that two-thirds or even more 
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r , Gkfabrook, continuing, briefly aketched the 
l^lrary of the Laboratory as contained in the book, 
jriuch ha said was written by men who took part 
I9 the events they described 

The book has been written partly In the hope of enabling 
educated Englishmen who are not physicists to under¬ 
stand the meaning of the work done at the Cavendish 
Laboratory It covers a wide range of intellectual 
qualification from that of the M B. student to that of the 
brilliant band Rutherford, Wilson, Townsend, McLellan, 
Langeyin, Richardson, Zeleny, and the others who were 
research students ten years ago. The Master of Trinity 
in an eloquent speech a few months ago told his audience 
he was a dreamer of dreams, and In one dream he 
pictured a larger university with Its portals opened wide 
and men of many nations and kindred flocking in from 
all lan^s to reap the rich harvest of ancient learning or 
modem science which only Cambridge can furnish, and to 
carry back to their distant homes the garnered sheaves to 
feed and fertilise the world. Sir J J Thomson has 
realised such s dream The new regulations for advanced 
Students passed in 1895 were accepted In large measure 
through hit advocacy, and since that time an ever- 
Ittcreatmg stream of men coming from every land has been 
directed towards Cambridge, tne list of those who have 
carried on researches In the Cavendish Laboratory during 
the last forty years contains some 350 names, the list 0? 
published memoirs covers forty pages Former students 
hold important posts in almost every great university, the 
fact that of the professorships of physics in the colleges 
of university rank in England all but one are held by 
Cambridge men shows the wide Influence of the laboratory 
at home Go where you will, not only in English-speak¬ 
ing lands, to any centre of physical study and you will 
find one or more who Is proud to say he was a research 
student of the Cavendish Laboratory and a pupil of Sir 
J J Thomson. 

As representing those pupils and ia the name of the 
large assembly here present, In the name of the scientific 
world, I am here to express to you our high appreciation 
of the services you have rendered to science and to the 
University, to assure you of pie affectionate regard for 
you personally of all your pupils, and to wish for you 
and Lady Thomson many years of fruitful activity and 
continued happiness Can I do better than repeat the 
Chancellor's wish—that the future may resemble the 
past? 

j It is mv privilege to ask you to accept this volume with 
1 Its record of your great work as some slight recognition 
of all you have done 

Sir J J Thomson responded In a characteristic 
speech There was no mention of his own work further 
than die expression of the wish, which raised a smile 
on all faces, that he had done more. His speech wns 
an Acknowledgment of all he owed to his College, 
his University, and those personal friends from whom, 
he said, he had received help without which there 
would have been no such celebration. He referred to 
1 the triumvirate Rutherford, McLellan, and Langevin, 
and mentioned that one of them had received the 
Nobel prize. No one was forgotten in the expression 
hfa thanks, the demonstrators, the students, the assis¬ 
tants m tne Laboratory, were all remembered and 
Jnany of them mentioned by name To everyone full 
appreciation was accorded, and the one person not 
mentioned, whose work and influence were not alluded 
b0| wo* the Director of the Laboratory, the Professor 
to Whom all else was due 

The Vice-Chancellor briefly declared the proceedings 
rft&ded, and passed, “as a business man," to the next 
mm of the agenda, “Cavendish Laboratory Afternoon 
Tea,* an institution of Sir J. J. Thomson, which has 
accompanied Cambridge Physicists to all parts of the 
Worjd and, conversation becoming general, the after- 
rtoflfc ended most pleasantly; 

^ ' S J D S. 


MR. W. R. FISHER . 

A S announced with regret last week, Mr. W. R. 
** Fisher, assistant professor of forestry at Oxford, 
died on November 13, after an operation He had not 
been in good health for some time past, but his death 
occurred rather suddenly 

Mr Fisher was born in 1846, at Svdney, New South 
Wales, where his father was Crown Solicitor, but 
became afterwards the first Attorney-General of New 
Zealand. He came to England quite young, and was 
educated at Cambridge, the home of his father and 
grandfather, the latter having been a banker in Petty 
Cury He joined St John's College, and took his 
degree in 1067, being placed 17 senior op time Soon 
afterwards he became a mathematical master at 
Repton School 

In 1869 Mr Fhher competed for an appointment in 
the Indian Forest Service, being bracketed first After 
the necessary training in forestry, chiefly at Nancy, 
and portly in Scotland, he joined the Bengal Forest 
Department in 1872 On the establishment of the 
Assam Chief CommUrionership, in 1874, be was 
transferred to that administration and remained there 
until 1878 During that time he started the Charduar 
Rubber Plantation (Fu;** elasttca), which was ex¬ 
tended to an area of about 1000 acres Mr Fisher 
wns thus one of the pioneers of artificial rubber 
plantations In 1878 he was specially selected for the 
appointment of deputy-director of the newly-estab¬ 
lished School of Forestry at Dehra Dun, and he rose 
subsequently to become the director of the school and 
conservator of forests of the school circle 

In the year 1889 he came home on furlough, and 
in 1890 he joined the stall of the School of Forestry 
at Coopers Hill College In the year 1905 he went 
with that school to Oxford, where he became a mem¬ 
ber of Brasenose College 

Mr Fisher has left nis mark upon forest science 
and practice At Dehra Dun he taught chiefly forest 
botany, and he brought out a volume on plant physio¬ 
logy After he joined at Coopers Hill, he taught 
silviculture, forest protection, and utilisation He 
joined Sir W Schlich in bringing out the latter's 
“Manual of Forestry,” of which he undertook the 
preparation of vol. iv on “ Forest Protection, 1 and of 
vol v, on “ Forest Utilisation,” now in their second 
edition Although these two volumes are adaptations 
of Hess's work on protection and Gayers’s book on 
utilisation, Fisher's books are more than the original 
works, since he adapted the material to British and 
Indian conditions They may be considered the 
standard works on the two subjects 

Throughout his life Fisher was an active writer, 
and it would be difficult even to enumerate the many 
articles on forestry which he published He was an 
active member, and president for two years, of the 
Royal English Arboncultural Society, and editor of 
the society's Journal After his arrival at Oxford, he 
started an arboretum of indigenous and exotic trees 
on land belonging to Magdalen College 

During bis leisure time he advised man) British 
proprietors on the management of their woods, and 
thus helped forward the question of forestry and 
afforestation in these islands. He was, in 1907, a 
member of the Departmental Committee of the Board 
of Agriculture in Ireland on afforestation, and lately 
of the committee ^sitting in London, dealing with 
agricultural and forestal education in Britain 

Mr Fisher was a man of very simple character, 
with a warm hekrt, and he was universally liked, 
not tbe students, but also by a large host of 

friends. He conducted the annual excursion to 
1 France, and it was quite touching to see bow French 
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forest officers and subordinates admired and honoured 
him 

He married, in 1876, Mary, eldest daughter of the 
late Dr Brl&roe, civil surgeon of Cooch Bohar, in 
Bengal, and leaves one son, a lieutenant in a Ghurkn 
regiment, and two daughters By his death the 
Empire loses an enthusiastic forester, who can ill be 
spared at the present time 


NOTES 

W* regret to see the announcement of the deifh on 
November 11, at nlxtv-two >*ars of agp, of Prof Jules 
Tannery, the distinguiblH d French mathematician 

Councillor Wifiil has just bequeathed, sa\s th* Rtvue 
setenttfique, the whole of hla fortune, of about a million 
crowns, to the Bohemian Amdeniy of Sciences at Prague 
to enrourago scirntifli and technical reseureh 

A short time ago it wat suggested thjt the Eiffel 
lower should be used as 1 station for th* daily tran>- 
niUslon of tlmi -signals to oiem-going vessels b> mean* 
of wireless telegraph) The Pans rot respond! nt of thf 
Timts reports that this servur wai inaugurated on 
November at with satlsfiutorv results Tn futuie time- 
signals will be sent out twice dail\, nt 11 am and 
la midnight Three signals will be mnde on tarh oicubion 
at two-minute intervals Fhe morning transmission will 
not, how* ver, take plat*, on Sundd) s and holiday s 

Thr Earl of Stair has Accepted the prisidentv of the 
Royal Scottish Geographical Society in succession to 
Prof James Gelkle, FRS, who has held the oftio* of 
president for the Inst nx >eais The anniversar) meeting 
of the society wjs held on November n, ind was addressed 
by Sir John Murray, KCB, b R S , who chose for his 
subject 41 I he Deep Sea 11 Before the wddr* ss Prof 
Geikie was presented with the society’s gold nudal in 
recognition of his distinguished brutes to geographical 
science, and Sir John Murray with the f mngstone medal 
In recognition, not m* rely of his prolonged and valuable 
oceanographual res* arch, but also in commemoration of 
the completion of the great national work “The Bathy¬ 
metrical Survey of the Fresh-water Ixxhs of Scotland “ 

In the Interests of piccision In scientific diction, n corre¬ 
spondent asks tint the familiar expression " thundir and 
lightning" should be inverted in accordance with the 
natural sequence of cause and effect, and become 
“ lightning and thunder " He adds —“ I ne\er could 
grasp how the confusion originated, considering that, In 
agreement with the transmission of light and sound, the 
flash is seen before the thunder is heard " 

Till eighty-fifth Christmas course of experimentally 
illustrated lectures adapted to a juvenile auditor), to be 
given at the Royal Institution bv Prof Silvanus F 
Thompson, FRS, promises to be of cxreplional Interest 
The subject is "Sound, Musical and Non-musical " The 
dates and subject! of individual lectures are -1910, 
December 29, production of sound, December ji, trans¬ 
mission of sound, 1911, January 3, reception of sound, 
January 5, combination of sounds, January 7, registration 
of sounds, January io, reproduction of sound 

a/i meeting of the executive committee of the British 
Science Guild, held on November ifi, on the motion of 
Mr dk JNoseley, C M G , It was decided to form a special 
cot, hflfcd education committee to deal, In the first Instance, 
^Mtfi Education of the governing classes of England It 
was resolved to defer the circulation of the synchronisa¬ 
tion report Until a later date. It was decided to consider 
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further the reduction of the rate of postage on scientific 
literature It was also suggested that the annual meeting 
should In future be held in the month of April, and that 
the annual dinner should, If convenient, be held on the 
same day 

Wi regret to announce the death, at sea, at the nge of 
thirty-one, of Mr Richard Fioude Turker, Archfeologlcfll 
Surveyor of the Northern Circle, India Mr Tucker held 
the post of curator of the Delhi Museum, and the cata¬ 
logue of the anhicologir.il collections deposited there was 
recently prepared bv him in collaboration with Dr J Ph 
\ogel Appended to this idtalogue Is a memoir b> Mr 
Tuiker on the elephant statues at the Delhi Gate of the 
Delhi Fort The untmul) death of this promising 
are h ecologist is a severe loss to antiquarian reseirrh in 
India 

During the summer of this year excavations were 
carried on, undtr the superintendence of Dr Felix Oswald, 
at the site of the Roman < itlon of Margidunum on the 
Fosse Way, midway betucin Leicester and Lincoln Some 
local pottery, Snmnn ware, coins of Vlclonnus, Carausius, 
Gonstans, and Fugtmus, dated between 265 and 395 ad, 
have been discovered Hu main feature of the finds was 
the relative abundance of iron objects, such as swords, 
knives, a boll of a spring-lock, rings, and nails A 
skeleton of an old man and three Infants was associated 
with bones of the Celtic o\ (Bos longtfront ) and other 
domesticated animals Ihtse antiquities have been 
deposited in the museum at Nottingham Castle, where it 
is hoped they may form the nucleus of a Romano-Bi liibh 
section 

Tiik Rome corn spondent of the Timer announces that 
a decree was published on November 20 creating a com¬ 
mission to examine the vu w that pellagra is produced bv 
a protozoal infection conveved by an insect, and to formu¬ 
late any changes In the existing law of protection that 
may be considered desirable The commission consuls of 
nine members, all doctors with the exception of Pnnce 
Teano, deputy, who wns chiefly instrumental in directing 
the fittinlion of the Italian Government to the work of 
the Fngllsh Pellagra Investigation Committee An article 
upon the investigations made by Dr Sambon for this 
committee appear* d In Nature of October 27 

On November 1 2 an extension of the natural history 
section of the Hull Public Museums was opened by Mr 
T S Taylor, Major of Hull In the ornithological 
section of the niutaum th* 10 Is an unusually extensive 
collection of British birds I he extenhion r insists of three 
large rooms, the largest of which is occupied by a collec¬ 
tion of British birds containing more than 900 specimens* 
In the second room Is u collection of local mammals , 1 
Including the group of otters, badgers, stoats, weasels, 
and 10 on The third room contains a collection of aketeig 
tons—animals and birds fhe museum Is fortunate « 
having been presented with the collection of birds fornflK 
by the late Sir Henrj Rojnton This collection cocuUQI 
of about 200 i«uex containing 430 birds 

Attention has already been directed In Naturx to the 
scheme of the British Empire League for the erection in 
London of a memorial to Cuptaln Cook We are glad 
to notice that the secretaries of the Royal Society have 
written to Lord Brassej, the honorary treasurer of the 
fund, expressing, on behalf of the Royal Society, approval 
of the scheme, and enclosing a subscription of twenty-five 
guineas from the society Their letter includes the follow¬ 
ing paragraph —“ We are Instructed to express the grati¬ 
fication of the Royal Society that public opinion has at 
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length taken form In thu direction, to the extent that 
thfere la now a prospect of a memorial which shall be not 
Inadequate to the merits and renown of this great explorer 
At the circular Issued by your committee states, the Royal 
Society was closely connected with the Initiation of these 
famous voyages? with the selection of Captain Cook to 
the command, and with the working up and publication 
of the results of the expeditions Many of its bellows, 
including Sir Joseph Banks, one of Cook’s <nmpumoni 
in his first voyage, afterwards for many years president of 
the Royal Society, took a prominent part in that work 
And the society still retains in its possession memorials 
of this connection ” 

Undu the heading <f Earthquakes in the Pacific, 1 thi 
Times of November 17 published a statement by Mr J J 
Shaw, of West Bromwich, that there was evidence the 
ocean depths of the Pacific are in a state of great unrest 
Mr Shaw said that his seismograph recorded Rhcnks at 
Sam on Monday, November 14, and at midnight und 
between 2 and 3pm on Tuesday, November 15, all it 
a great distance in reply to an inquiry as to these n- 
ported disturbances, Prof Milne has sent us from Shall 
the following records of earthquakes in October and 
November —** Although a few small e irthquukcs were 
recorded In October, the month was one of earth n st 
During the first two weeks of November seismic a<ti\it\ 
was somewhat pronounced The dates on which rirord* 
were obtained, followed by the times of commenct meiit 
and maximum movement In hours and minutes, wm as. 
follows —November h, 19 18 and 21 23, November 0 
b 16 and 750 or 85, November 14, 73s and 834, 
November 14, 1958 and 2027, November 15, 031 and 
1045, 6 1 and 6 at, 742 and 7 46, 9 16 ft maximum, and, 
lastly, 1435 and 1521 The second of thisc was the 
largest, having an amplitude of 7 mm , which means tint 
fillings of 2 2* occurred The time employed is C. M 1 
civil, or midmght»o or 24b ” 

At tho first Optical Convention, "held in 1905, a per¬ 
manent committee was appointed, to which was entrusted 
the task of deciding upon a suitable date for the bolding 
of a second convention, and of taking the necessary steps 
to initiate it A general meeting of the commutes and of 
members of the optual industry, representatives of optlcul 
bodies and societies, and others interested in optical qiit-h- 
tlont, will be held on luesday, November 29, to consider 
and discuss proposals for the organisation of a second 
convention The chair will be taken by Dr R 1 lihze- 
brook, CB, FRS, director of the National Physical 
Laboratory, os chairman of the permanent committee, and 
all interested are invited to be present at the meeting 1 lie 
main features of the scheme which the members of the 
existing executive committee have in view, and the prin¬ 
cipal questions on which It seems necessary. nt t,IIS 
general meeting, specially to Invite discussion, are in broad 
outlines os follows —<i) an exhibition of optical and allied 
Instruments, (a) the preparation of a catalogue of optual 
and allied instruments of British manufacture to sene ns j 
convenient work of reference for all users of optical and 
scientific Instruments, not necessarily to be limited to 
Instruments actually exhibited, {3) the holding of meetings 
for tbs reading of papers and for discussions and demon¬ 
strations on optical subjects, (4) the publication of a 
volume of Proceedings, in which these papers will be 
collected together* 

t 

W* regret to see the announcement ot the death, on 
November 161 of Dr J F, Payne, emeritus librarian to 
the Royal College of Physicians, and the author of valu- 
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able medical works and many other contributions tb 
science From an obituor) notice in the Times we learn 
that Dr Payne was born on January 10, 1840, and took 
his degree at Oxford In 1862 with first-class honours in 
natural science In 1863 hi obtained the Burdett-Coutts 
scholarship In geology, and In 1865 the Radcllffe travelling 
scholarship In accordance with the regulations of the 
Radcllffe scholarship he went abroad, spending some time 
In Pans and In Berlin, and proceeding later to Vienna 
On his return to this country Dr Payne was appointed 
examiner in natural sutme it Oxford, demonstrator of 
morbid anatomy and curator of the museum to St Mary's 
Hospital It was about this time that he revised, enlarged, 
and edited Jones and Slew king's " Manual of Pothologv 11 
In 1871 ho went to St Ihomus's Hospital, being appointed 
lecturer succenslvelv in general pathology, materia medica, 
forensic medicine, and finnll) on the principles and practice 
of medicine About nine years ago he was appointed con¬ 
sulting physician to this hospital In 1873 Dr Pnvne was 
appointed to deliver the Gulstoman lecture of the Royal 
College of Physicians, nnd in later vara he gne the 
Lumlclan and the KitzPutriek lectures In 1879, when the 
plague was prevail nt in Russia, and tho college was con¬ 
sulted bv the British Government, tliev appointed Dr 
Payne to accompanv Surgeon Major (. olvill ns 10m- 
missionerH to investigate and report on the disease He 
became a Fellow of the Pathological Society in iH6q and 
wits afterward* a councillor, a member of the morbid 
growth committee, secretary from 1880-2, vice-president 
from 188&-9, and president in 1897 He was twice presi¬ 
dent of the Epidemiological Society, choosing for his first 
Inaugural address tho subject of 14 Tuberculosis a* an 
h ndenuc Disease," and on the second occasion The 
History of Epidemiology In Fngland ” He was also presi¬ 
dent of the Dermatological Society, and was vice president 
of the Royal Medical and Chirurgical Society in iqob 
Dr Payne was the author of “ \ Manual of Pathotogical 
Anutohny M and 44 Obsenations on some Rare Diseases of 
the Skin," and the life of Ihonias Sydenham in ihe 
44 Mnsteis of Medicine " series 

The Eugenics Education Soeiety has distributed a special 
41 Poor Uw number ” of the hugetiics tfertcu', which is 
devoted to the eugenic nspiet of Poor Law reform Ihe 
number contains a report of n committee of the socuty 
appointed to consider the r« form of the Poor Law from 
this particular point of view reviews by Dr C S Loth 
und Mr Sidney Webb, respectively, of the majontv and 
minority reports of the Poor I aw Commission, und a 
most valuable artick*, by Mr E J Lldbetter, the General 
Relieving Offieer of the Bethnal Green Lnlon, on some 
examples of Poor Law eugenics Of the report of the 
committee, the third section is the most important 
Ihrough the kindness of various boards of guardians, the 
committee has been allowed access to workhouse records, 
and, where necessary, personal interviews with pauptrs, 
three extensive pedigrees of pauperised families arc in 
course of construction, and the most complete of these is 
now published, the chart being supplemented by a ki v 
giving detailed particulars of the cases included Ihe 
chart covers five generations, and indicates the inter¬ 
marriage of five pauper families Mr Lidbctter's Investi¬ 
gation supplements this report of the committee by some 
thirteen charts of pedigrees based on his personal investi¬ 
gation The society and Mr Lldbetter deserve unreserved 
commendation for carrying out such researches, which 
must have required much prolonged and laborious work 
It Is no reflection on the work if we add that it still 
remains a most difficult problem to determine, on tHjf 
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basis of such data* the relative parts played by heredity In 
the strict sense of the term, continuity of environment, and 
eumple. We gather from an accompanying letter that 
the society finds It Impossible, from lack of funds, to 
-proceed with such Investigations on any sufficient scale, 
and urges the formation of a Departmental Committee 
■with power to examine records. 

At the recent conversazione of the Geologists' Associa¬ 
tion, held at University College, Gower Street, a series of 
worked flints from the Ipswich district was exhibited The 
circumstances In which they were unearthed indicate that 
"they are probabl) the oldest works of man yet discovered 
In this country They are well chipped, deep brown and 
cream In colour, and several show scratches which mav 
be the glacial striae imprinted when they formed part of 
the gravel at the base of a glacier Technically speaking, 
they ore of prc-Crag age, that la to say, they long precede 
the Glacial period Mr W Whitaker, TRS, who 
mapped the district for the Geological Survey, it satisfied 
that they come from undisturbed beds, and that the gravel 
from which the flints were obtnlned Is of pre-Crag Age 
This discovery, if it stands the criticism to which it will 
•certainh be exposed, marks a memorable advance in the 
prehistoric anthropolog) of this country 

In the October issue of Man Mr D Alexander gives 
an account of a performance of a Nigerian Punch and 
Judy show, which in some ways resembles the drama 
which is familiar to us A forked stick is thrust into 
the ground, the performer kneels, and, taking off his 
'black gown, throws it over the slnJc, the opening for the 
head of the wearer serving to provide a space for the dis¬ 
play and withdrawal of the figures The conversation 
between the puppets Is carried on, as in the European 
performance, In a squeaky tone The place of origin of 
this play Is somewhat uncertain, but there seems to be 
no doubt that It Is an Indigenous invention In the same 
issue of Man Captain A J N Tremearne discusses the 
system of bull-fighting among the Fulanl, a race of cattle 
breeders in northern NIgena, who seem to be of Berber 
origin In contrast to the conditions of the sport In Spain 
or Portugal, the Nigerian variety Is comparatively tame, 
■no horses being used, the performers being unarmed, and 
the bulls escaping any kind of injury 

To the Irish Naturalist for November Dr Scharff com¬ 
municates an article on the whale-fishery which has been 
earned on bv Norwegians during the last three years at 
lmshkea, and for a rather shorter period at Ely Point, on 
the Mavo coast At the former station 124 whales have 
been taken during the last two seasons, most of these 
being rorquals, although five black right-whale*, of an 
estimated value of between 1500/ and 3000/, were cap¬ 
tured In 1908 A single blade of the whalebone of this 
species Is worth about two guineas, and the total vicld of 
this substance may be as much as a quarter of a ton, with 
a vatue of about 400! 

In a pamphlet on the dbtrlbution and migration of 
North American shore-birds, issued by the U S Depart¬ 
ment of Agriculture as Bulletin No 35, Mr W W Cooke 
emphatJsea^Jha economic importance of this group For 
,m*ay years the abundanoe of larger birds, such as swans, 
gees#, and ducks, caused Hie waders to be neglected, but 
with the kUltafl nf the former gunnels directed their 
attention ^ the latter. Which sow stand In need of 
lidmedUte protection la addition to their value as food, 
the plovers and tome others do valuable service as 
destroyers of noxious insects, wbUe all the members of the 
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group are of special Interest from an msthetiq point dif ft > 
view Details of the distribution and migrations oi tbs 
various species form the bulk of the pamphlet* 

In the October Issue of the Irish Naturalist Mr A 
Williams directs attention to the presence of sondertiiiga 
during the last three years on the shorn of Dublin Bay 
throughout July, a month when these birds are generally 
supposed to be residing In the fqr north for the purpose 
of breeding These July birds are evidently non-breeder 9— 
either old or barren—but It has yet to be determined 
whether they remained In Ireland when the bulk of their 
kind winged their way northwards, or whether they were 
the first of the main body to return south. During their 
sojourn In Ireland these non-breeders undergo a consider¬ 
able change in plumage “ They have been found With 
the red colouring entirely absent, and also the soft grey 
margins of the feathers, which conceal the nuptial plumage 
in spring, completely worn away, and In some Instances 
the ruddy coloration faded out, causing the birds to pre¬ 
sent a totall) changed and misleading appearance." 

Thb Manchester Museum is one of the most flourishing 
of the provincial museums in this country, and its report 
for the year 1909-10 Is good evidence that there has been 
no falling off in Its usefulness and no disposition to inter¬ 
fere with its healthy and regular growth During the 
year Mr. W M Tattersall has succeeded Dr. Hoyle as 
keeper of the museum The number of additions to the 
collections has been large In every department, and the 
library has been considerably strengthened during the 
year 

The first issue of the Naturalist, the journal of the 
Natal Scientific Society, has been received We under¬ 
stand that this scientific periodical la the only one of its 
kind published in South Africa It is edited by Mr R 
Denley James, and, m addition to containing the society's 
transactions and proceedings, includes several articles. 
Among the Utter may be mentioned notes on the life- 
history of the Pseudacrsea by Mr A. D Millar, and A 
short note on the Ixodldm by the editor The syllabus of 
work which the society hopes to accomplish during the 
present session shows that mo*t brandies of science are 
to receive attention, and that already the society has 
received gratifying support 

Tub decay of building stones was discussed by Dr 
Tempest Anderson at the recent Museum Conference at 
York, and his address » published In the October number 
of the Museums Journal After showing that itone 4 ecay 
Is not due to wind action, the opinion Is expressed that 
" It Is not a surface action at all, but, I believe, a decay 
or rot affecting the substance of the stone, and, Ilka other 
decays and rots, Is in every probability caused by the 
action of some low organism, like the moulds and fungi 
which rat wood, canvas, and other vegetable materials. 
About two years ago, to test this view and endeavour to 
find a cure, os ail efforts based on the abrasion or chemical 
theories had failed, I had affected stones treated with 
various germicides, arid the stones rfh&i havd J since ben 
resisted the decay were those treated with sulphate of 
copper (5 per cent solution), bichloride of*mercury, and 
creosote " ' , 

Tux specimens of beaked whales (SttpbUda) In the collec¬ 
tion of the United States National ftuscum form the 
subject of a profusely illustrated monograph, by Mr, F. W* 
True, published by the SmJtbsoniAn Institute as BuHetin * 
No. 73. On account of the roritjf of Hues cetacean*-* " 
exclusive, of course, of the ba tt le nw d wh sJe ■■ ftt swWSlr^ 
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exceptional value to the students of the group. 
Met'' ptrticuterty since the US National Museum 
possesses, so far as the author could ascertain, about one- 
fourth of the whole available material Of the genera 
M —OptodoB, Zlphlus, and Berardius, Mr True could find 
reobrds o i only atiout one hundred specimens in collections, 
of which more than half belong to the first genus, 
BenUdUus bring Known only by about fourteen examples 
The react Important addition to our knowledge of the 
groqp In recent years was the discovery of representatives 
of all three genera at Bering Island by Dr Stejneger, 
two of these being regarded as distinct species, one of 
which was named in 1883 and the other in 1885 About 
abc years ago It was ascertained that the range of the 
Bering Sea forms extends to the eastern North Pacific 
After a descriptive catalogue of the specimens in the 
Washington Museum, with notices of some examples in 
Other American collections, the author concludes his 
memoir with a list of the recognisable existing species of 
the group Inclusive of the two representatives of 
Hyperofldon, this list embraces thirteen species 

ThS November number of the Quarterly Journal of 
Muroecopical Science (vol lv , part iv ) contains a very 
Interesting paper by Miss Munel Robertson and Prof 
B A Minchin on the division of the collar-cells of the 
calcareous sponge Clathrmm conacea It appears that 
these cells multiply by longitudinal fission, the division of 
the nucleus being accompanied by a typical mitosis The 
chief Interest attaches to the behaviour of the “ blcphoro- 
plast ” In this process In the resting cell this organ 
appears as a 11 basal granule 11 in connection with the 
flagellum, in mitosis It behaves as a typical 11 centro- 
■ome," dividing into two parts, which cave to he at 
opposite poles of the nuclear spindle Each of these 
daughter centrosomes becomes the blepharoplast of one of 
the daughter cells, and a new flagellum grows out from it 
Around each new flagellum a new collar develops, the old 
cottar and flagellum of the mother cell completely dis¬ 
appearing The authors discuss the bearing of these facts 
upon the vexed question of the interpretation of the 
“ kinetonucleus ” Sn trypanosomes, and conclude that the 
latter Is a true nuclear body, and not a blepharoplast or 
centroeome. 

Thx destruction of agricultural plant pests by chemical 
means Is reviewed by Mr H C Long in Knowledge 
} (November) The practice Is based on direct experiment, 
as plants differ considerably In their resistance to chemical 
solutions, thus chsrlock and dandelions are readily attacked 
-by a c op per sulphate solution, while Cnictu arvcnHi and 
clover are much more resistant. According to Bolley, 
shepherd's purse, CanutUma satire, ohlckweed, corn-cockle, 
bindweed, sod plan tain are all amenable to chemical treat¬ 
ment, whereas sow-thistle, Jhomus tecahnus, wild oats, 
sad couch grass cannot be effectively controlled. The 
"author directs attention to the desirability of carrying out 
systematised experiments In different parts of the country 

Am account of the Arnold Arboretum, well known by 
name to British botanists. Is contributed by Mr W J 
Bean to the Kew BuMim (No. 8). Situated in a suburb 
Of B ost on , U.S A., and extending over mo acres, It Is 
ttotsd fbr the large collection of trees and shrubs In which 
north-east Am e rica n and north Asiatic species predominate 
. A atovteed feature*in die arboretum Is the gftund cover of 
Shrubs U,place of grass aiwted the trees, various aperies 
^ if Woofetem, Aster, Rwtore sad other native shrubs ere 
•*** to this way Mr. Bean pays a warm tribute to 
E rector, Prof C. S Sargent, for the excel- 
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Wot work that Is being canted on, one of fate grestete- 
tasks has been the riuddatioo of North American specie* 
of Crataegus, of which specimens from type plants occupy 
1$ acres A monumental work was provided by the 44 Sttva 
of North America," In fourteen volumes, and an oth er 
massive publication that will shortly appear Is a biblio¬ 
graphy of treea and shrubs of the world Incidentally, tbs 
Bulletin contains evidence of cordial cooperation b etwe en 
Prof Sargent and Kew in the publication of a list of new 
species of Impatlens from China, forwarded to Sir Joseph 
Hooker by Prof Sargent for description 

Tin report of the chief inspector of mines of the 
native State of Mysore for the year 1908 has Just been 
Issued, and affords satisfactory evidence that mining opera¬ 
tions are being conducted here with energy and skill as 
well as with due attention to the safety of those engaged 
in the work. A small amount of manganese and chrome- 
ore is betag raised, but the principal mining operations 
are, as heretofore, confined to the Kolar goldfield The 
report shows that there were ten companies at work, of 
which seven were producing gold, the value of the bullion 
produced being just over a ,000,000! sterling, or almost 
exactly the same as In the previous year The quarts 
raised contains gold to thef value of just about 3! per ton, 
the working costa amounting to about one-half of tins 
figure Elaborate tables are attached to the report, those re¬ 
lating to Occidents being especially interesting The accident 
death-rate is given as 4*70 per 1000 persons employed 
below ground, a figure which, though necessarily varying 
a good deal from year to year, shows upon the whole a 
downward tendency A comparison with the similar figure 
for the Transvaal goldfields is decidedly In favour of the 
Kolar field, although in the Transvaal the accident death- 
rate per 100,000 tons of quartz treated is less than in 
Mysore, due to the greater efficiency of the Kaffir as com 
pared to the Indian miner In the Mysore there are 
about 4000 persons employed for each ton of quarts 
crushed, as against about 1000 in the Transvaal A good 
deal of space In the report Is devoted to a discussion of 
tile 11 air-blasts and quakes, 11 or violent bumps of ground, 
due apparently to the sudden relief of the strains In the 
ground as mining proceeds. These bumps have caused n 
good many serious accidents, and up to the present no 
means of preventing them has yet been suggested It Is 
to be hoped thst a further study of this intricate question 
may lead at any rate to a determination of the conditions 
under which they are likely to occur, this bring the first 
step towards taking measures to minlmlis the dangers 
resulting from them 

Otf assuming his extraordinary professorship at the 
National University at Utrecht, Dr E van Everdmgen 
delivered an interesting address, on October 17, upon 
" The Third Dimension In Meteorology " The establish¬ 
ment of a separate chair for meteorology was, he thought, 
an a dmi s sio n that it was now considered worthy of taking 
a place among the older sciences If we inquired In what 
1 direction It had developed in the last twenty years, the 
answer undoubtedly was, in the thud dimension height 
After glancing at the history of meteorology from the 
earliest times, he referred to the great importance of Buys 
Baflot's work In Investigating simultaneous weather con¬ 
ditions and In formulating fate taw of the relation of wind 
to air-pressure* which Is still the corner-stone of practical 
meteorology, and had Infused new life Into the subject. 
He discussed In considerable detail tfae various methods 
employed, and the valuable results obtained In the Investi¬ 
gation of the upper air by {1) manned balloons, (a) kftss; 
(3) captive baBooos; <4) registering balloon* (with instrp* 
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mpnts), and (5) pilot balloon* (without Instruments) The 
use of Aumann’s aspfratl ng-psychrometcr m manned 
balloons, and his employment of rubber both in registering 
and pilot balloons In lieu of paper, have proved of the 
greatest \alue The author shows that much new light has 
been thrown upon questions relating to the general circula¬ 
tion of the atmosphere by the Important discovery of the 
Inversions of temperature at great heights and thi exist¬ 
ence of the isothermal layer, not only in our latitudes, but 
also in polar and tropical regions At moderate heights 
these imcrsions play an activa part in thunderstorm 
phenomena 

Tub October number of Ihmmcl and Erde contains an 
acrount of a popular lecture on the present position of 
wireless telegraphy, delivered six months ago by Dr karl 
Streckrr, of the Imperial Post Office, Berlin ITie account 
is well illustrated by diagrams, and is one of the best 
popular introductions to the subject wc have seen ihe 
author commences with the up-and-down oscillations of a 
weight suppoitcd by a spring, and the property such an 
arrangement has of setting In oscillation a similar arrang**- 
ment suspended from the same beam as the first By 
simple steps he passes to the oscillations of electnnty in 
two conducting rods separated by a spark-gup, and to the 
wn\ in which n duplicate apparatus at a distance will 
pick up the oscillations The defects of the earlier 
apparatus are explained, and it is shown how In succession 
the means of detection of the oscillations and the means 
of producing them have been improved by the Introduc¬ 
tion of the coherer and by the utilisation of tho oscilla¬ 
tions produced by a cooled electric arc Fven the problem 
of prnacy is not overlooked, and It seems the author 
considers rapid and prearranged changes of frequency of 
the oscillations as the future solution of the difficulty 

Tire discovery by Messrs Cotton and Mouton three 
yean ago that n liquid may be rendered double refracting 
bj the action of a magnetic field redirected attention to 
the Kerr effect, and ui a result we now hn\c thrones 
which attempt to exphin both effects Prof Voigt in his 
11 Magneto- ind Elektro-Optik ” traces them to a direct 
effect of the electric or magnetic field on the electro¬ 
magnetic oscillations which constitute light, while Prof 
I Natan ton, m tho Juno number of the Bulletin of the 
Acadeipy of Sciences of Cracpw, treats them at due to 
the directive action of the field on the electrons oscillating 
within the molecules In the September number of 1 1 
Radium Prof Lang*»vin extends his theory of magnetisa¬ 
tion so as to cover the two effects According to him, thr 
molecules of the liquid have axes along which thr polari¬ 
sation is an electric, and the magnetic moment In a 

magnetic field have values which differ from those in 
directions at right angles Aolopropv of the molecule 
once secured, either on Prof NatansonV or Prof 

Langcwn’s thcott, the Investigation of the effects proceed 
along lines similar to those of Dr 1 H Havelock’s 
Roytfl Society paper of 1907, and leads to results in agree¬ 
ment with observation—that the amount of the double 
refraction Is proportional to the square of the field, and 
the dispersion Is expressed by Cauchy's formula 

An interesting paper on the development of road loco¬ 
motion In mant years was read by Mr L, A Legros at 

*th# Institution of Mechanical Engineers on Friday, 
November It b difficult to realise the enormous In¬ 
crease iff use of the cycle both for pleasure and busi¬ 
ness ^purposes. It Is estimated that about one person in 
every fifteen of the entire population of the United 
Kingdom is a cyclist. Poof bfflee cycles cover a distance 
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of 10,000 Allies per annum per machine The tottfl number 
in use for postal purposes is 11,400 It Is noteworthy that 
In the total mileage which has been run since the service 
was instituted, vlx about 600,000,000 miles, no fatal 
accident has occurred by the failure of any portion of a 
bicycle The author estimates that the various public 
service horsed Vehicles in London will beOortio extinct as 
follows —the horse-tramcar at the end of 191s, the horse- 
omnibus at tho end of 1913, the hansom cab at the end 
of 1913, the four-wheel horse-cab before the end of 1931 
The paper contains many useful suggestions regarding the 
management of traffic m London streets 

An illustrated article on the removing of the wreck of 
the Quebec Bridge appears in the Engineer for 
November 18 I*hr contract for clearing the site was 
awardrd last December to Messrs Charles Koenig and 
Co , of Quebec, and about half the quantity, vix 5000 
tons, hns now been removed \ large amount of cutting 
has hod to be done, and the choice of either dynamite or 
oxyacet\lenc for cutting a member Is governed very largely 
by local conditions Where the latter method has been 
used to greatest ndvnntago has been In cutting up the 
heavy chords and pasts Into pieces that could bo handled 
by the derricks, which have a capacity of not more than 
iu tons One web, 4 feet 6 inches deep, with a section of 
190 bq lire inches, was cut in 2o\ minutes with a consump¬ 
tion of 1 li cubic feet of gns In cuttihg oyebars it was 
found that with a stream of pure oxygen gas one square 
Inch of metal could be cut, on an average, in 5I seconds, 
with a consumption of 04 cubic foot of gas, at a cost of 
1 3 cents for the oxygen gas Since the beginning of 
operations some 50,000 cubic feet of gas have been con¬ 
sumed, or an averagp of 10 cubic feet per ton of material 
removed 

Mbssis SnioTT and Grn, of Jena, have sent us a copy 
of a well-illustrated catalogue of tlie new Jena glass 
laboratory requisites they are now in a position to supply 
Extracts are published in the catalogue from n report from 
the Imperial Physico-Technicnl Institute, Ch&flottenburg, 
made after subjecting the new ware to various tests, and 
they Indicate that these requisites, in comparison with 
older Jena glasses, have an Increased power of resistance 
to sudden changes of temperature combined with a reduc¬ 
tion of the amount of alkali given off into aqueous fluids 


OUR ASTRONOMICAL COLUMN 
1 hb Total Eclipse op thx Moon, Novbmbeb 16 —Not 
for many years have the conditions for observing a total 
eclipse of the moon been so generally favourable as they 
were on November 16 Reports from all over the country 
show how generally they were taken advantage of ana 
appreciated, although, of course, no details of special 
scientific interest are yet published Several meteors were 
-observed before and during the eclipse, Mr £ A. Martin 
having observed one at 6n 55m p m. from South Nor¬ 
wood Its path was from north-west to south-east, its 
colour reddish-yellow, and It was especially noticeable bv 
reason of its qxtremely leisurely movement Two fa^nt 
meteors travelling In the same (tfrwtioh were seen from 
Gunnersbury during the eclipse. Madam de Robeck, 
writing from Naas, Ireland, states that the eclipse was 
a beautiful spectacle, and that she taw three meteors 
One of these was a fine specimen, which travelled In a 
south-westerly direction from an apparent radiant Just 
below the eclipsed moon The penumbra! shadow was 
barely discernible until after 10 pa, when the relative 
darkening of the south-east limb could be detected. A 
slight flattening of the limb a pp ea red to take place spinr 
minutes before the actual shadow could be ’teen ,■<»* 
disc, and throughout the edlpse the various pnu hmmt 
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lunar features were readily distinguishable through the 
deep copper-coloured shade During totality the relative 
brightness of the limb was also noticeable, a thin ring 
appearing to encircle the darkened disc The beuuty of 
the phenomenon was considerably Increased by the appari¬ 
tion of previously unseen stars, notably the Pleiades, 
when the extreme brightness of the moon was reduced 
It is gratifying to notice that the new 8-mch equatorial 
of the Birmingham University Obeervator> was employed 
by Mr Fournier in taking some fifteen photographs of 
tne eclipsed moon during the various phases of the eclipse, 
exposures of from one to thirty seconds were given 


Ckxulu’s Comet, 19100 —Numerous observations of 
the comet discovered by Dr* Omlli on November 9 appear 
In the supplement to No 4454 of the ittronomttche 
Nackrichten As seen by Prof Hartwig at Bamberg on 
November ti the comet was of the tenth magnitude, 
round, a' diameter, and had a faint condensation 

From observations made on November q, 10, and 11, 
Dr Ebell has calculated a set of elements and an 
ephemens, and from the former It appears that perihelion 
passage took place on September 15, at present the comet 
is about 95 million miles from the earth, and is receding 
^at the rate of 720,000 miles daily Apparently It is rn\pi¬ 
ling nearly due south through the southern limits of 
Taurus, at shown by the following extract from th» 
ep he merle — 

Ephement iah M T Berlin 
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> Selenium Photometry or Stars paper of mon than 
usual Interest, In which the author discusses at length 
his measures of Algol, made with his selenium photo¬ 
meter, la contributed by Dr Joel btebbins to No 
vol xxxll , of the A stro physical Journal The photomelt r 
was attached to a 12-Inch refractor, and was kept at u 
uniform temperature of o° C or lower, the galvanomekr 
current was kept working continuously, and between cuth 
ten seconds* exposure to a star the cell was rested for 
about a minute In order to recover, a and I Persei were 
used aa comparisons 

Under these necessary conditions very careful observa¬ 
tions were made, and Dr htebblns considers that the 
results show the method to be capable of greater uccuracy 
than is attained in visual observation* Among mnnv 
interesting results accruing from the work, the following 
tall for special mention The companion gives more light 
than the sun, and is much brighter on the side turned 
towards Algol A secondary minimum, some thirty fivt 
hours after the principal minimum, was detected, the 
variation being only 0-06 magnitude The discussion 
Indicates that the radius of the companion is 1 14 that of 
^ Algol, while the limiting densities are 012 and 0*18 of 
the sun's density respectively The total period comes out 
as 68>8x6h , and the duration of the eclipse as 0 8h 1 he 
greater luminosity of the one side of the companion, which 
appears to rotate and revolve In the same time, mi\ be 
accounted for by supposing that It Is intensely heated by 
radiations from the primary, this Is In general agree¬ 
ment with Dr Nordmann’s suggestion that the tempera¬ 
ture of Algol, as measured by hia method, is great enough 
to raise the surface of the satellite to Incandescence , 
Taking the parallax of the system as +0*07' and the 
sun’s magnitude as -26-6, the total light of Algol in af> 
the total Hght of the faint hemisphere of companion is 
17, arid of the bright side 3-0, this would give stellar 
magnitudes of as, 5 a, and 4*6 respectively Bui if 
Kaptayn's adopted value for the parallax, +0-029', and 
his magnitude of the sun, -afri, be employed, these 
brightnesses become, r e sp ect i vely, 340, 16, and 28 times 
that of the sun 

Many other points, such as the density, magnitude, and 
fbnn of the system of Algol, are also discussed 4 n Dr 
SttbWnt's paper ’ 

Tut Sooolak Accusation or the Moon's Mean 
Motion -n-ta No 4454 of the Asfnmomische Nackrichten 
w, Robert Bryant advances the tentative suggestion that 
4 ft sender Moderation of the moon’s mean motion may 
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be due to the accretion of 11 dust 11 from Interplanetary 
space by the moon and the earth lie finds that a deposit 
of a mm of " dust " per century on the lunar surface 
would. If the density or the ** dust ” were equal to the 
mean density of the moon, account for about 6 f per 
century in the moon’s longitude, a deposit on the earth 
would also be reflected In the longitude of the satellite 

It Is also suggested that uniform distribution of the 
44 dust " Is improbable, hence Irregularities would accrue 
If the earth does collect sufficient “ dust " In this way, its 
rotation period would be affected Irregularly, and 
astronomy of precision would obviously be confronted by 
a serious difficulty 

Photoorapiuc Magnitudes of Seventy-orb Pleiades 
Stars —From the cxtra-focal Image* imarehved upon thir¬ 
teen plates taken early in March last, Herr Adolf Hnatek 
has determined the photographic magnitudes of seventy-one 
stars In the Pleiades group, and now publishes the results 
in No 4449 of the Astronomtsehe Nackrichten 1 he 
photographs were token with the 14-inrh photographic re¬ 
fractor of the Vienna Observatory, 10 mm inside the 
focus, and the author publishes an Interesting discussion 
of the results and the method when by they were derived, 
an especially Interesting point discussed is the effect on 
the apparent magnitude caused by the distance from the 
centre of the plate 

Elements and Numiwrh of Recently Discovered 
Minor Planets —Prof Neugebauer publishes, 111 No 
4454 of the A if r on o mi sche Nachnehten the elements and 
permanent numbers of eighteen minor planets discovered 
during 1900, the last number allotted is 691, so that the 
total number of discoveries must, by now, be well above 
700 


A NEW THEORY OF 1 HE DESCENT 
OF MAN 1 


'"PHF first of the memoirs referred to below relates to 
the discovery of a n<w Palaeolithic skeleton, and 
contains a careful report by Hauser on the excavation, 
along with a critical description of the skeleton and a 
comparison of the some with other known types, more 
especially with the Neanderthal man, from the pen of 
Prof Klaatsch 

The conclusion arrived at is that the Nenndcrthal man 
and the Aurlgnac man represent two entirel) different 
types of mankind 

According to Hauser’s report, the skeleton of the 
Aurlgnac man was found early in 1909, at the P iheolithlc 
site of Combe-Capelle, not far from Montfcrrand (Pen- 
gord), at a depth of 154 m in a typical Aurignactan 
stratum, as was clearly proved by the artefacts found 
with the skeleton The skeleton lay under a rock shelter, 
and was almost compete, the only imperfections being 
due to the displacement of certain parts by overturned 
masse* of rock As to the position of the body, the knees 
were strongly bent and drawn towards the head, the feet 
were also dn\wn together In a way which suggested a 
squatting position After the whole skeleton had been 
removed, It was evident that the ground had been artifici¬ 
ally prepared for the burial of the dead There were 
found In the grave typical Aurignactan artefacts of beau¬ 
tiful form, and perforated specimens of Nassa reticulata , 
n small marine snail, these articles being evidently intended 
for grave finery The mode of bunal showed the high 
state of culture of the Aurlgnac man 

A glance at diagrams of the Neanderthal and Aurlgnac 
skulls 1b sufficient to show the smaller breadth and more 
considerable height of the latter as compared with the 
former Klaatsch directs attention to the stronger arch¬ 
ing of the forehead of the Aurlgnac man, the greater 
bregma angle and calottic hi ight, both according to 
Schwalbe's system as well as his own, the calottic height 
measurement of the Neanderthal skull is 40-4, while that 


11 Mr, “ Homosurknsrensk Hamcrj,*inivalftO- 
dtm 0010*0 Aartsiwdm Am L Station Cambo- 
Ptfriford ). 1 Pr*<kitfri*ckt ZritxkHft, 1910, 
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of the Aurlgnac skull if 5445 The excessive promin¬ 
ence of the Neanderthal skull in the frontal ra^on is 
absent in the Aurlgnac skull, in which there Is no develop¬ 
ment of an undivided torus supraorbital!*. Corresponding 
differences between the Aurlgnac and the Neanderthal 
skulls are found in the posterior region The marked 
separation of the torus occipitalis trans\cruif into a right 
and left half, which characterises the Neanderthal skull, is 
completely wanting In ths Aurlgnac skull, of which the pos¬ 
terior region exhibits a quite remarkable conical extension 
The place corresponding to the transverse in ion prominence 
cl the Neanderthal type Is occupied by a sharp transverse 
ridgt The region of the planum nuthale Ijing below this 
show* a slightly hollowed surface 

In adults of primitive types of men, the sinus trsna- 
versus does not coincide with the lines nuchoe superior, 
mm in modern Europeans. This condition is found both 
in the Neanderthal and in the Aungnac skull, It is, how¬ 
ever, not to be regarded as evidence of an affinity between 
dies* two races, but merely as a character preserved from 
a common primitive condition 

In the temporal bone there is, in the case of ths 
Aurignac man, a considerable protuberance of the conical- 
shaped mastoid, which contrasts strongly with the broad, 
low mastoid of the Neanderthal skull 

The rarity for the origin of the posterior belly of ths 
digastric muscle Is, In the case of the Neanderthal skulls 
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{Spy, Moulder), wide and flat, and mokes Its appearance 
behind the mastoid In the Aungnac skull the dlgabtrio 
groove Is narrow and slight 

The tympanlcum is, in the Aurlgnac skull, of remark¬ 
able delicacy, but Is of considerable thickness both in the 
Moustier and Spy remains (Neanderthal type) 

The formation of the facial bones also shows quite 
fundamental differences in the two types 
A fuller discussion of the anatomical details of the 
skeletons is outside the scope of a short article, and for 
this the reader is referred, especially as regards the .1 
■anatomy of the extremities, to die original memoir 

The second memoir lays claim to the widest interest, 
especially as regards its conclusions about the general 
biology of man, and promises to open up new paths for 
'the study of the morphological details of the skeletons of 
tbs primates. A series of special morphological results 
leads to ths discovery of a parallel between the differ¬ 
ences of the Aurignac and Neanderthal men, and the 
differences of the gorilla and orang-utan 
These' Considerations demand especially a rigid separa¬ 
tion of accidental convergence phenomena from such 
characteristics of morphological details which must have 
been > %er v eg by heredity alone, since they have no 
demooftlbla connection with functional adaptations 
" The external restmblanoe of the ©rang, of the gorlUa* 
and of man In tfaa sagittal and occipital crests is a con- 
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vergance ph en omenon. It is to be regarded as aueh be¬ 
cause it Is essentially a superficial rearnnhleare, juft , 
exhibits great differences In its mode ■ of origin Fpr 
example, the temporal muscles have left their Imprint 

on quite different parts of the sides of the ekulLffOn 
which It is to be inferred that before the beginning of 
this process the two skull forms were undoubtedly 

different, the orang having a higher forehead and 4 

■mailer supraorbital prominence than the gorilla. 

On the other hand, Klaatsch finds in the ratio of ths 
longitudinal and transverse diameters of the bead of thar 
humerus a morphological character which Is important 
for the determination of affinities We can here select 
only a few of the numerous details which serve as 
vouchers for the affinity between the orang and the 
Aurignac man on one hand, and bet w e en the gorilla 
and the Neanderthal man on the other 
The spina tuberculi major] 1 and tbe sulcus inter- 

tuberculins of the humerus in the case of Aurlgnac man 
and the orang run almost straight down, while In tbe 
case of Neanderthal man and the gorilla they both describe 
a medial convex curve The peculiar rough Insertion of 
the pectoral muwle is common to the Neanderthal and 
the gorilla On the tibia, the relief of the posterior 
surface of the malleolus—the grooves for the flexor 
muscles—is deeper in the case of the orang than In the 
case of the gorilla, the same distinction holds between 
tht* Aurignac and the Neanderthal On 
the frmur the trochanter minor in the 
rase of the Neanderthal and gorilla Is 
further down the shaft, and projects 
more Inward*, while In the case of the 
Aurignac and the orang it projects 
backward* The Aurignac-orang type 
exhibits also In the distal part a dis¬ 
tinctly projecting, obliquely descending, 
rruta Intertrochanterlca, In the 
Neanderlhal-gorifta typo there occurs 
that weakening of the ridge above the 
trochanter minor to which Klaatsch 
ha* already directed attention In the 
Neanderthal femur 

The shaft of the Aurlgnac femur is 
remarkable for its extraordinary 
straightness, and we find the same 
character In general with the orang 
In contradistinction to this Is tbe for¬ 
ward convex bend of the Neanderthal 
and gorilla femur* 

Klaatsch support* hts theory by 
many more morphological detail* Of , 
special i n £ crest are the congruen 
phenomena which are shown ny 
turve diagrams of the tibia to e 
between Aurignac and the orang and the gorifta an 
Neanderthal, as well as the similarity of the shaft pro?* 
portions of the tibia of Spy and the gorilla 
AD these details show that there exists an affinity In 
Important morphological details between the Aurignac man 
and Che orang-utan and between the Neanderthal man 
and the gorilla, and that this does not rest only on the 
general Impression produced by the graceful ana s l sp dsf 
appearance of manv of the parts of the orang and 
Aurignac as contrasted with the rough and thick-set build 
of the gorilla and Neanderthal. 

These considerations unfold to us promising views of 
the coming problems of anthropology, and throw new 
light on our present conceptions of the phytogeny of the 
human race From a study of rite osteotogical details 
we are driven to the conclusion that at a very early epoch 
there branched off from the prlmml common mass of 
ear forerunnen—Propithecantnrn, as Klaatsch calls 
th em a great western stream and a great eastern stream 
Inside each of these groups new segregations 1 occurred 
which led partly to tbe formation of races of anthropoid 
•pee find partly to the formation of races of men. 

The anthropoid apes are to be regarded as re p re se nti ng 
the -unsuccessful attempts and dsriwf fo rw ard tow aidi the 
goal of the definite creation of Ae hum** race rift 
merged branches of the prim eva l humaafey which/ 
adapting themselves to special condition* of Kfa 
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' rlrtlpelM In the struggle ter existence to sacrifice 
Important parti of their organisation, while t more 
fircund oobateral branch, In quiet progressive evolution, 
de v e loped into a human race. * 

By a new kind of diagram Klaatsch endeavours to 
eluddata the distribution of the human races and the 
anthropoid apes The femur of Pithecanthropus fixes its 
position In the neighbourhood of the eastern group The 
cfeimpanse is In many respects further removed from the 
gortUa than from the Neanderthal man The African 
aces exhibit some affinities with the Neanderthal type 
Aa to the eastern people, the similarities between the 
•Mis of young orangn and the skulls of Javanese, which 
impressed certain authors, reoulre further investigation 
With the help of his new theory, Klaatsch promises us 
ft new Interpretation of single pieces of the alluvial find 
of Kraplna, some of these apparently belonging to the 
AuHgpac type and others the Neanderthal type 
Of «U earlier finds, the skeletal remains from Galley 
Hill, Kent, have the greatest affinity with the Aurlgnnc 
man Less certain are the affinities of the skull from 
Engls. A new comparison of the other diluvial and earl) 
prehistoric finds from the point of view of the new theory 
appears to be highly desirable 

Ricrabd N Wegner 


MINERAL PRODUCTION OF INDIA 1 

THIS quinquennial review of the mineral output of 
**■ India Is probably the last official publication of Sir 
Thomas Holland in hla capacity as Director of the Geo¬ 
logical Survey of India, and it is especially appropriate 
that this should be so, seeing not only that he originated 
this most useful form of publishing the records of Indian 
mineral production, but that he has been the first of all 
the directors of the Survey to recognise that the chief 
duty of this survey is to assist and encourage the develop¬ 
ment of the mineral resources of the country It is an 
undoubted fact, to which the present report bears eloquent 
witness, that the mineral production of India increased 
during Sir Thomas Holland's directorship at a rate with 
which no previous similar period of Indian history can 
show any comparison 

A glanoe at the records before us shows that the last 
five years have continued the energetic development of the 
mineral resources of the peninsula, os pointed out by the 
authors, it Is practically Impossible to set up any un¬ 
exceptional standard of valuation, so that accurate com¬ 
parisons cannot well be looked for, yet, even allowing 
for this fact, an Increase in the estimated value of the 
output from 3,455.565* in *898 to 5,047,301! In 1903, and 
from this figure, again, to 7,880,83a! in 1908, is a clear 
proof of a steady rise In the exploitation of these important 
resources of our Indian Empire Of the total value thus 
assigned to the production, about two-thirds are made 
up of two items, gold and poal, the latter being now by 
far the more important, In 1903 the value of the gold was 
nearly twice that assigned to the coal, whereas in 1908 

the Utter figure was about <0 per cent greater than the 

termer The gold output has, in fact, remain^ just 
about Stationary during the period under review, the great 
bulk of it coming, as hitherto, from the Mysore mines 

The Important Increase In the coal production is perhaps 
One of tne most satisfactory features indicated in this 

report; from 1} million tons m 1884, the output rose 

•Modify to 81 millions in 1905, and then more rapidly to 
ngarly <3 minions In 1908 About 90 per cent of the 
eptlre output comes from Bengal, and about $0 per cent 
froeft a single coalfield, namely, Jherria, which Is now 


that Occur In the Damuda series of the Gondwana system, 
Which has always been looked upon as of Mesoeote age, 
the Lower GohdWanas being classed as probably of 
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Trlaaslo and the Upper Gondwanas as probably of Jurassic 
age, thus making the coal-bearing formations much younger 
than those of Europe On paleontological evidence, it ift 
now possible to a ss e rt that the Lower Gondwanas ara 
Palaeozoic, and “certainly not younger than the Upper 
Carboniferous Thus the Indian Coal-measures an not 
much younger than, and may even be of the same age as,, 
those of Europe 11 

The only other point of especial importance Is, In 
contradistinction to the first one, a purely economic one,, 
namely, the fact that within the period under review the 
flrst battery of bye-product coke ovens has beat erected on 
an Indian coalfield, namely, at Girldih 
During the five years to which this report refers the 
number of persona engaged In coal-mining has Increased 
from 93,740 €0 139,173, the numbers of those at work 
underground being respectively 61,969 and 83,164 The 
output has thus risen more rapidly than the number of 
persons employed, showing an increase In efficiency m the 
workers The output per person employed has risen from 
88*6 tons In 1904 to 988 tons In 1908, and per worker 
underground from 136*4 tons in 1904 to 153 5 tons In 1908 
The efficiency of the Indian worker is thus approximately 
one-third of that of the worker In the United Kingdom, 
as Is correctly pointed out in the report, this figure doea 
not properly represent the ratio of labour efficiency, because 
In India a great deal of work is done by hand which in 
the United Kingdom Is done by machinery, limply on 
account of ths cheapness and abundance of labour In the 
peninsula The death-rate from accidents has shown ft 
marked tendency to increase during the last five tears, 
but it is not possible to say whether this fact is due to* 
the increasing depth of the mines or to accidental circum¬ 
stances , Its average over the five years 1904-8 is 098 
per rooo fteraons employed, or 10*2 per 1,000,000 tons of 
coal raised, the corresponding figures for the United 
Kingdom In 1906 were 1 39 and 4 37 respectively 

Another mineral that now bulks largely In the mineral 
production of India is manganese ore, the output of which 
shows a very marked Increase, namely, from 150 190 tons 
in 1904 to 674,315 tons 111 1908 The output in this latter 
year was About 338 000 tons less than that of the previous 

J 'ear, the falling off being due to market conditions, and* 
n no wise Indicating that the productive capacity has 
reached Its jenlth and is commencing to decline, on the 
contrary, It may be confidently anticipated that the geaeraf 
expansion above Indicated will continue The Interesting 
economic question is raised whether It would not be pre¬ 
ferable to smelt a considerable proportion of this ore on 
the spot, and thus export ferro-mnnganese instead of 
manganese ore, seeing that about one-fourth of the sell¬ 
ing price of tiie ore represents the cost of freight, it Is 
obvious that the possibility exists of effecting a very con¬ 
siderable saving, and the question should well merit 
investigation at the hands of the producers of manganese* 
ore. 

India Is of great Importance as a producer of mica, 
the Indian output being well over one-half of the world's 
total production Here again a great increase is to be 
noted, namely, from 33,164 cwt In 1904 to 53,543 cwt 
In 7908 

The production of petroleum, still almost entirely from 
Burma, has also shown an Increase, namely, from 
178,491,383 gallons in 1904 to 176,646,330 gallons in 1908, 
even this latter figure Is Insufficient to supply the needs 
of the country, which imported about 70 million gallons 
In 1908 

It may be fairly said that the above comprise the 
mineral products of most importance, there are, of course, 
numerous others, and in most cases these show a marked* 
Increase In output It le gratifying to find that the exer¬ 
tions of a scientific Institution like the Geological Survey 
are having such a beneficial effect upon the economic 
development of the peninsula, and whilst congratulating- 
Sir Thomas Holland upon the success In this direction that 
has attended Ms tenure of the directorship of the Geo- 
loglnl Survey, we may express the hope that this ex¬ 
pansion of the material Interests of ths country wUr 
continue to ho the first care of his successors, with the 
same gratifying results 
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SCIENCE AND ENGINEERING 

A T i meeting of the Junior Institution of Engineers on 
November 15, Sir J J Thomson, I* R S , president 
of the association, delivered an address on ihi editions 
brtw«.n pure suence and enginuring J ht distinction 
between them, he said, is one of aim, not of irnthod 
1 he methods employed by the phwucist and the qualities 
of mind called into play in his investigations arc to a 
large extent the same as those used bv the engineer in 
the higher branches of engineering It is not the business 
of the physicist In his researches to concern himself nt ill 
with utility Almost every advance in pure phvsns has* 
been turned to Account b) the engineer, the manufai turer, 
or the dot tor But nothing would be more disastrous to 
the progress of engineering than that the workers in pun 
science should hamper themi»il\es bv considerations us to 
the unlit) of their work, or coniine tluir attention to 
points which have an obvious practical npplu ition 

The province of engineering is to surVM the fact* known 
to science, and to select those which stem to huvt in llum 
the possibilities of Industrial application, and then to studv 
and develop llum from this point of view This tan often 
best be done in laboratories art kilt'd to works engaged 
In active trade Die success of work*’ labor 1 tori or in 
(jermnnv and the United Stalls and to a growing <xti nt 
in this countr\, Is one of the most striking fmlun s 111 
modern Industrial development \ closer connection with 

r mre srience would be of the gmttMt struct to mginctr- 
ng and commerce in this rountrv, and though strides 
have been madi in this direction in nirnt venis, Sir J J 
Thomson pointed out we are still bibind Girminv in thi 
importance we attach to pure sen net and in thi *agtr- 
nexs with which new diacovints are applied to industrial 
purposes As an instance to judgt from thr number of 
" Thermos flasks" nu.1 with, the manufacture of them, 
flasks must constituti n large and profitnbli busimsfl It 
is said, however, that none of these flasks is made m 
England \ct the Thermos flask is 111 English invention, 
being nothing but whit Is known to ph\sinstH as the 
" Dewar vcssil,” which w is mwnlrd bv Sir James Dewir 
for the purpose of storing liquid air without evaporation, 
and was described by him some veurs Ago Although the 
discovery was made and first published in hngland, no 
English manufacturer took it up, hut loft It to fon ign 
rivals to make if the basis of an important trade 

It Is, he continued, the objeit of applied science to keep 
theor> and practice nt the same level fheon and prorlue 
do better work when they are driven abreast mther than in 
random The more intimate the relation bftween the 
workers In pure silence and those engaged in the applica¬ 
tion of science, the greater will be the opportunities of 
deepening the faith In srlenco of the practical man Faith 
In the results of pure scltnre is more robust in (lermanv 
and the United States thin in this countr\ htre we 
cultivate more exclusively things which ripen quirklv and 
vleld an Immediate return upon the capital invested, and 
ore imlined to turn aside from projects whnh, though 
more profitable In the long run, will so to speak, take u 
long time before they come into bearing 


ZOOLOGY IN THE INDIAN EMPIRE 

TO the* September number of Spoha Zeylamca Prof. 

4 Punnett contributes an Important paper, Illustrated 
by two double coloured plates, on mimicry In Lev ton 
butterflies, with a suggestion* as to the nature of poly¬ 
morphism After giving a list of the hitherto recorded 
Instances, which are relatival) numerous In comparison 
with the extent of the fauna, the author points out that 
this mimicry ie far less striking among the living insects 
than In museum ^xdibens Not only 1» this difference 
apparent on the^inder surface of the wings when the 
Insects are at Vest, but It It still moce noticeable In the 
mode of flight, «o that with my little experience the eye 
learns to distinguish between the mimic and the mimicked. 
In the welKksgfn ease of PapiUe polyotes, with ite three 
phases Of ftnSjea, one of which closely resembles the 
male of the same apedes, while the second mimics the 
male of orfetoMuae, and the third that of P hector— 
both the** two latter being Inedible, while the find Is edible 
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—the author observes *' that though model and mimic may < 
be readily distinguished at rest, whether with wings ex¬ 
panded or closed, yet the resemblance between them may 
be sufficient to deceive such enemies as attack them when 
flying Such, however, is certainly not the case* The 
mode of flight of P polyotes is similar for all three forms, 
and Is totally distinct from that of P hector and P 
anstolochtae 

After referring to the distribution of the three species 
and the relative numbers of the males and females of the 
different forms in various localities, the author states that 
the facts “ are far from lending support to the view that 
the polymorphic females of P polyotes hove owed their 
origin to natural selection in the way that the upholders 
of the theory of mimicry would have us believe ’* 

For Prof. Punnctl’s suggestion as to the origin of poly¬ 
morphic females our readers fnay be referred to the 
original paper, as it is too long to quote, but It may be 
mentioned that MendeliBm plays a part in the explanation 
Mimicry in other species, together with the natural 
enemies of butterflies in C\vlon, is likewise discussed 
In the same issue Mr fiuirge Duncker, after mention¬ 
ing that altliough the group is common in the fresh waters 
of India and East Africa, none has been hitherto recorded 
from those of Ceylon, states that during (he summer of 
1QO9 he succeeded in obtaining examples of four species—■ 
one of which is new—of pipe-fishes of the family 
Svngnathnke from the rivers of that Island 

\\ ith the exception of one devoted to a South African 
frog allied to Rana corrugala of Cevlon, the articles In 

part ill of the fifth volume of the Records of the Indian 

Museum deal with invertebrates of various groups Among 
the rc papers nr one hy Dr Annandale on a new genus of 
ps>chodld Diptern from the Himalaya and Travancore 
based on a minute species from Darjiling, described 
earlier in the present vear bv Dr Annandale as Dipionema 
superstes , this now bernmes Brunet ti a superstes, while 
the new Travancore species is to be known ns B trevan- 
cortca In 0 second piper the same writer discusses the 
Indian scalpeltoid barruulci of the subgenus Smillum, 
while In a third Mr S Kemp describes three new Indian 

species of the marine deripod r^nus Gennndns Most 

interesting of all Is in article bv Mr C \ Pavla on the 
larva of a common Calcutta mosquito, known as Toxo- 
rhynehites immisencori It was suspected that these larvae 
feed on the lorvre of another mosquito, Stegomyla fasciata 
frequently found in water contained in earthen vessels and 
experiment has proved the surmise to be true The lame 
of T Imrmsencors fend, In fact, greedily on those of 
Stcgomyla, 14 and as S fasciata , the vellow-fever mosquito. 

Is very common In earthern pots round Calcutta, one is 
justified in assuming that T 1 mmuericors plays an 
Important part in its destruction, In a manner which 
would be of great moment In the event of yellow fever 
being introduced into the country " R L 


THE ARRIVAL OF MAN IN BRITAIN 1 

T"*HE address dealt with the antiquity of man as revealed 
* In the geological record, and with the conditions 
under which Pslmollthlc man arrived In Britain In the 
Tertiary period the higher (Futherlan) Mammalia appear, 
en pletne {volution, and afford the means of classifying 
It into the following well-marked divisions —(1) The 
Eocene, in which living families and orders appear and 
there are no living genera (a) The Miocene, In which 
there are living genera and no living species (3) The 
Pliocene, In which the extinct aperies Are preponderant 
and living species appear (4) The Pleistocene, k> which 
the living species are preponderant, and* the extinct are 
few In number, Palaeolithic man apoeara (5) The Pre* 
historic* In which there are no extinct species of land 
Mammalia, and man Is In the stages of culture marked 
hy the use of Neolithic, braise, and pre hi storic iron Imple¬ 
ments (6) The Historic period, in which the events art 
recorded in history 

In this classification the evolution of the Tartiarp 
Mammalia takes the shape of a gsaeoioglcal tree wife 
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it think hidden In the Secondary period and its branchen 
and twigs pawing upwards through all the stages—a tree 
of life With the living forms as its fruit, the cxtmct species 
filling up the Intervals between the living forms, and 
approximating to them In proportion as tne> approach 
nearer to the present dav In our search for tne first 
traces of man on the earth, It is obvious that wo cannot 
expect to find the most highly organised of the Mamnmlin 
in any portion of the geological record where there are 
no other living mammalian species, or, In other words, in 
the two ch filer stages of rhe Tertiary period—in the 
Eocene, where there are no living Eutherlan .genera, -ind 
In the Miocene, where there art no living spout** Wi 
ma} search for him In the Pliocene stage, when the living 
species come in, with some small chance of success, but 
our main efforts must be directed to the Pleistocene stage, 
when the living Eutherlan forms were dominant and the 
face of nature as a whole wns almost as it is to-dnv If 
the doctrine of evolution be true there wtb no plate for 
man in nature In the Eocene and Miocene stages, und If 
he had then been on the earth it Is incredible that he 
should not, like all the other Mammalia then alive, eitln r 
have become extinct or changed Into n form that is no 
longer what it Was before As the evidonre stands at 
present, man first appears on the earth in the Pleistocene 
age in tint phase of the evolution of nature to wlmh he 
belongs 1 he view of the higher antiquity of m in tow d 
bv M Rutot on the presence of " eoliths," or chipped 
flints simulating the work of man In E-ocone Mioum 
and Pliocene strata, is rtndered untenable hv the resennhf*? 


of Mr Warren in this countr> nnd of MM Boule and 
H Breull In Frnntx, who have proved that these forms 
can be, nnd in many cases have been, made by n itunl 
causes These eoliths, therefore, cannot be used as 
anthropological documents in our inquiry 

'The first starting point for our inquiry is presented hv 
the disroverv In 1804 of u skull and femur bv M Dubo 
I11 n Pleistocene river-deposit at Trlnil in Java, assigned 
by him to Ptthtcanthropus rrectus, a form intermedi iti 
between the higher apes ami man, and closeh linked to 
the htter bv the large brain and the erect gait It is a 
veritable precursor of man, not onlv appearing at the 
point in the geological record where he might be ex¬ 
pected, but In a tropical region taken bv Lord Avebury 
nnd others to have been thi birthplnu* of the human rare 
In Furope the implements and weapons of the Paltcoluhu 
hunter, aSKOcinted with the hones and teeth of the ammnU 
that he hunted, afford ample proof of his presence In tin 
caverns nnd in the river vallev of the Pleistocene ngi over 
the whole region between the Mediterranean and the 
Baltic The Palaeolithic hunter presents two distinct 
phases of culture, those of ihe river-drift man and of 
the cave man, the former being the ruder nnd also the 
older, and the latter culminating In the wonderful artistic 
develooments shown in the engravings, carvings, nnd 
painted frescoes of the caves of France and north-western 
Spam 

The conditions under which man found his wav into 
Pleistocene Europe were sirmgelv unlike those of to-duv 
The continent then extended southwards over 1h» Mediter¬ 
ranean region, offering free passage to mlfjrntion from 
northern Africa by way of Gibraltar and Sicilv, and from 
Asm Minor bv the elevation of the Al^erm Sea nnd the 
Hellespont On the Atlantic side the British Isles were 
united to France and Germany by the elevation of the 
beds of the Intervening seas On the east, ton, a route 
-of migration hitherto closed bv a barrier of sen win 
offered to the Siberian faunH The higher mount 11ns 
were crowned with glaciers and the climate' was con¬ 
tinental hi character, with cold winters and hot summers 
Under then geographical conditions the Pleistocene 
MammAlia Invaded Europe both from the south and from 
the east and north-east at the close of the Pliocene age. 
and gradually took possession of the feeding grounds of 
the Pliocene fauna. 

« The Iftradjng forma may be divided Into groups accord¬ 
ing to their present range those that are now living (0 
HI temper d fr regions, («) to northern and (3^ la soptbem 
dttmdlga* The drat grotto, which for hides moat of the 


wild. 


^now Uviqg in middle and southern JSurope 
_ from wwt central Asia The atoond, 
such Arctic species as the reindeer, musk sheep, 4 
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and Arctic fox, came from the Siberian rcgtipui, and the 
third, represented by the hon, leopard, bputted hvtcna, 
hippopotamus, coffer cat and others, came from the 
warmer regions, probably from northern Africa and 
perhaps Asia Minor The extinct Invading species, such 
ns the mammoth and woolly rhinoceros, the cave-bear and 
the rest, also fall Into one or other of those three groups 
1 heap animals ranged over the great Pleistocene continent, 
the northern so far to the south as the Alps and Pyrenees, 
and the southern over Spain and Italy, Franco and 
Germany, so for to the north as Yorkshire and Ireland, 
and both are found together in thv 1 aves and rivi r deposits 
of the whole of central Europe and the British Isles 

Thtrc were, therefore, three distinit zihuh in Pleistocene 
Furope the northern, into which no southern animal 
penetrated, the southern, in which no norllurn species 
is found, and the middle, extending from the Alps and 
Pyrenees over France, U rnnnj, and the British Isles so 
far north as Yorkshire In this the northern und southern 
forms were so mingled together that tforc tan be no doubt 
that thi > lived at the same time Th« spotted h>wnn, for 
example, in the caves proved upon thi reindeer as well 
as the hippopotamus ihis mixture of nnimalb can only 
be explained bv the migrating of thtsc anumls at different 
si uson# in a continental rllmntc with hot summers and 
cold winters, coupled with thi secular (hunges In climate 
indicated by the development of an ice-hhect in the north 
nnd the spread of the glamrs over the loner villeys of 
thp mountains 

J he place of the river-drift imn in these grLQt migra¬ 
tions is clearly marked bv his rnng*. He came from the 
south, and his implements occur throughout the southern 
nnd middle zone so far to the north as \ orkslnre He 
duo THnged in the Pleistocene age throughout northern 
Africa, Palestine, and Arabia into India, when he used 
thi same implements ns in 1 urope He appeared nnd 
vanished along with the southern inimals, nnd he lived in 
I urope during the time tint th< ho covered the higher 
grounds In the British Idea, as will as after the n treat 
of the ice from the distruts whuh wire covered during 
the maximum cold of thi period 

I hi discoveries in the caves of Belgium, Eranci, and 
Gibraltar establish the fact that the low type of nver- 
drift man found in the Neanderthal cave ranged over 
those regions, and more recently Dr K< ith lias noted it 
in the euves of Gibraltar The river-drift man in Britain 
probahh belonged to this primitive race 

The range of the cave man contrasts In everv respect 
with that of the river-drift man It is confined, with the 
solitary exception of the frescoed tavc of Altamlra, near 
Santander, to the region north of the Alps and Pjrenees, 
oicupied by the northern group of Mammalia, the imple- 
nunfs and weapons being met with in France, Belgium, 
Gi rmany, and so far to the east as Moravia, and to the 
north as southern Yorkshire They were successors of 
1 he river-drift men, and lived In the latest phase of the 
Pleistocene penod 

Unfortunately, the coves of Great Britain throw no 
light on their physique Nor an* we helped In solving 
the problem by the caves of the Continent, because even 
if oil the alleged discoveries be iccepled, it docs not follow 
that the same tribes lived )n Britain From the identity 
of their culture with that of the Eskimos, and from the 
fact that at various pines In Siberia there are old camp¬ 
ing grounds containing Implements and the remains of 
the animals both IMng nnd extinct, that nre found in 
the caves of Britain and France, It Is probable that the 
cove men have In remote times been In touch with the 
latter in northern Asia The phvslcal relations of the two 
peoples can only be decided by further discoveries In 
Europe, and especially b\ the archaeological survey of 
Siberia As the case stands now, the cave man probably 
came Into Europe with the northern Mammalia from, and 
retreated with them ' into, northern Asia at the close of 
the Pleistocene period 

The Pleistocene period was undoubtedly of vast duration, 
end the antiquity of man k correspondingly great It is 
to be measured hv the sequence of geological events, by 
the changes fo animal life, and by *he advance In culture 
of successive races of mankind It cannot be measured 
fo years, because there am no chronometer* fo nature 
that record so smaH a tfnlt of tlm* Outside history We 



124 


tfAWRS 




get a simple sequence of events following one soother In 
due order, and with Intervals of varying length, and these 
we are tempted to look upon without allowing for the 
perspective The more minutely the events that have 
taken place since man appeared In Europe are examined, 
the more profound la the Impression of the vastsess of 
hit antiquity and the futility of any attempt to oompute 
It in terms of years, 

THE DUKE OF THE ABRUZZPS EXPEDITION 
TO THE KARAKORAM HIMALAYAS' 

THE expedition undertaken In the summer of 1009 by 
A the Duke of the Abruzri to the head of the Baltoro 
and the Godwin Austen glaciers In the Karakoram was 
essentially a mountaineering expedition On the way out 
the longer summer route was followed across the Punjab 
Himalayas over the Zojl-La (11,930 feet), and down the 
valleys of the Dras and of the Indus, to Skardu, the 
capital of Baltlstan Here the route quits the Indus to 
ascpnd the Shlgar and Braldoh valleys up to Askoley, the 
last Inhabited spot, after which tne glacier region is 
entered. While traversing Baltistan the expedition had 
the opportunity of seeing much of the Bahl population 
and of photographing several groups of them There can 
be no doubt that the great majority of the Baltis belong 
to the Aryan stock, and not to the Mongol-Thibetan, as 
has been stated by oil English writers on the subject 
The distinguished Hungarian anthropologist Gjfalvy had 
already demonstrated their close affinity to the Dards by 
comparative anthropometrlcal measurements 

A few miles above Askoley the Braldoh valley is Inter¬ 
sected by the snout of the Btafo glacier This glacier has 
undergone considerable variations in a recent period In 
1861, when Colonel Godwin tauten first visited it, it was 
wedged against the opposite or left bank of the Braldoh 
valley In such a way that the rmlssarv stream of the 
Baltoro flowed through a tunnel underneath it In 189s 
Sir Martin Conway noted that It had withdrawn to such 
an extent as to leave free more than half of the valley, 
upon which It hud deposited a deep layer of moraine 
Since then the movement has again been forward, and In 
1909 there were only from 100 to 300 yards between the 
snout and the rocks of the left wall of the valley 
On May 18 the expedition climbed up on to the Baltoro 
glacier The snout of this glacier still corresponds abso¬ 
lutely with the description of It given bv Conway In 189a 
It may possibly be stationary, but certainly shows no sign 
of shrinking All the tributary glaciers appear to be on 
the Increase, and stretch out for a long distance on the 
top of the Baltoro, the surface of which they strew with 
broken semes Here angular measurements were taken, 
which were repeated two months later on the return 
journey, and established that the rate of motion of the 
centre of the glacier Is on the average 5) feet a day 
during the months of June and Julv 

Later on the rate of the upper Godwin Austen glacier 
Was observed In the course of seven years the move¬ 
ment gave an average daily rate of barely 2 feet—con¬ 
siderably less than that of the lower Baltoro, although 
the grade U much steeper 

Near Rdokass wore noticed on the glacier the strange 
pyramids of pure white ice which were first observed by 
Colonel Godwin Austen in 1861 At this point they appear 
as isolated cones, from 10 to ao feet high, next as sharp 
pinnacles, and at last, higher up, as huge blocks from 
too to 150 feet In height, shaped like irregular prisms, and 
getting nearer and nearer together until they seem to be 
arranged In longitudinal tows 
The Karakoram range does not seem likely to offer an 
opportunity of solving the problem of the highest altitude 
attalnaU* by man The greater portion of the chain 
lodes absolutely inaccessible The difficulties of the ice 
and the rock are In moat places 10 great that not even 
European*supine porters could carry up a load without 
the brig) ol fixed ropes This prevents the establishment 
of high camps, and was the obstacle which frustrated the 
-Duka a one^ qjttempt to ascend K, by -the rocky south* 

. - *- — 
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The exptoratfan of the Godwin Austen gteder WM 
pleted by the end of June, and the Duke now dedded-fe 
attempt the Bride peak (Karakoram No 8 of T.&tejp- 
India, 35,110 feet), as being the highest and offering me J 
additional advantage of having fan trlg»«^sr|€^ 
fixed by the T S of India 

The Duke succeeded in establishing a cqmp on 0 a 
Chogolisa saddle (30,778 feet), between the Golden Throne 
gml the Bride peak From this camp, an altitude w 
34,600 feet, a little more than 500 feet below the summit, 
was reached on July x8 

The calculation of the altitude reached Is based upon It 
barometric reading (12ft inches) referred to these taken 
on the same day at Skardu, Leh, Srinagar, and GllglL. 

The result of the survey is a map Which co m prises the 
upper basin of the Baltoro glacier, the whole of the 
Godwin Austen glacier, with its tributaries, which encircle. . 
three-fourths of R a , arid the mountain chains which endow 
them A number of new altitudes are given on the map* 

Of these, the most important is the one which assigns to 
the Broad peak an attitude of 37,133 feet This altitude* 
added to that of Teram Kangri (37,610 feet), at the head 
of the Si ache n glacier, brings up to seven the number of 
peaks now known to be above 37,000 feet The other five 
are Mount Everest, K t> the two peaks of Kanchenjunga, 
and Makahi 

The experience of this journey agrees with that of the 
Ru wen ton expedition in showing that the aneroid baro¬ 
meter Is too delicate an instrument for mountain expedi¬ 
tions, and must be regarded as quite untrustworthy 

There is every reason to believe that the high regions of 
the Karakoram have a climate of their own which differs 
from that of the lower valleys, notwithstanding the short¬ 
ness of distance as the crow flies This experience con¬ 
firms the observation recorded by previous explorers as to 
the absence of all electric phenomena in the atmosphere 

The expedition has recorded that the great chain of 
mountains comprising the Broad peak, the four Gather* 
brums, and the Golden Throne, is composed of limestone 
and sedimentary rocks, whereas the opposite ranges, com¬ 
prising the Staircase peak, K„ and Bride peak, consist 
of crystalline rocks 
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AHREN’S BIUgUID PRISU. 

R C D AHRENS, the veteran prism-cutter, baa 
lately devised a new type of liquid prism, which 
seems to have some advantages In optical work, both for 
direct-vision and for ordinary patterns of spectroscope. It 
Is more than fifteen years since .Wernicke proposed to 
employ in a direct-vision combination the highly difperilvp 
liquid cinnamic ether He found amongst modern torts 01 
optical glass one kind, a baryta crown, having the same 
mean refractive index, namely, 156, but having on!) 
about one-fifth as much relative dispersion He was there¬ 
fore able to make a flat-ended direct-vision prism by 
enclosing a glass prism of from 130 ° to 130° of refracting 
angle in a cell filled with the cinnamic ether, which thus 
constituted a triple combination, the glass prism being 
flanked by two reversed prisms of the ether Several 
varieties of Wernicke’s prism Came Into favour, but It had 
the drawback that cinnamic ether is expensive, and for 
some reason becomes cjoudy after standing for a year or 
two In the containing cell. 

More recently another highly dispersive organic liquid, 
also named by Wernicke, has found favour, vie methyl 
salicylate* This substance has a mean refractive Index of 
1 5319, and its constringency {the reciprocal of Its relathfr 
dispersion) is 347, as against n*© for dnnantfc eth$h 
Mr F, Cheshire and others have Used methyl, skHcjutt* 
with great success, In Combtaatfod with reversed glass 
prisms, In apparatus that may be reg ar ded as an Improve* ' 
ment upon the prism of Wernicke Methyl aaUcyfofo , 
however, much cheaper than dnfiamlc ether, and does not* 
become cloudy with lapse of time. -r 

Mr* Ahrens has now produced a oeW type, the 



with another liquid having a small d isp ersion r^ riyst y *#^ 



- 3 b Wfaetto power. For the se cond liquid Mr Ahrens 
finding la the paraffin series a white oil 
1 WMgJv If • suitable material In rts mechanical as well as 
4 jt «f optical properties It has not, however, the tame 
mefn refractive index as methyl salicylate, so therefore, for 
a flrect-vtoon prism, the end faces- cannot be square to 
tas principal axis of the transmitted light Their obliquity, 
however, is not great—not more than 15 0 If the refracting 
angle of the middle prismatic cell Is from uo° to 125^ 
The dispersion of these prisms Is very good, and there Is 
much less absorption of the blue end of the spectrum than 
Is usually found with a bisulphide or flint-glass prism 
The writer, In a rough comparison of one of the Ahrens 
biliquid prisms with a Wernicke prism and a 60* bisulphide 
prism, found the following angular dispersions between 
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Ahrvui BllKfaid Dlimi-vimo Prism. 

the C and F hydrogen lines —bisulphide of carbon pnsm, 
,3* 2f* Wernicke prism, 3 0 6', Ahrens prism, 3 0 12^ 

If direct-vision is not desired, a prism of high dispersion 
can bo made on the same bib quid plan by constructing a 
glass cell with the end faces at about 30° to the line of 
sight, and with Internal oblique partitions at from 20° to 
24® to the line of sight, dividing the whole into three 
prismatic chambers, the two outer of which are filled with 
methyl salicylate and the middle one with the white oil 
This prism has marked superiority over a flint-glass prism 
of equal size It must not, of course, be forgotten that 
ail liquid prisms arfe unsuitable for fine definition of the 
■pectfal lines owing to the change of refractive index in 
trie liquid when the temperature rises 
The blUquld pnsm is being put on the market by Mr 
milscher 




festtaoal bodies have always protested against it, and the 
protest has beta taken to indicate the attitude of Trade 
unions also Nevertheless, German universities are try¬ 
ing to give the teacher an acquaintance with practical 
applications and arrange courses in applied mathematics 
or recognise attendance at technical high schools The 
courses include descriptive geometry, mathematical 
methods of technical mechanics, surveying, life assurance, 
and laboratory work 

The introduction of practical work in the teaching of 
physics is urgently needed It is provided in the best 
Prussian schools and In South Germany, notably at 
Munich, It forms part of the primary syllabus during the 
last two years A statistical Inquiry showed that yj per 
cent, at feast, of Prussian secondary schools desired facili¬ 
ties for experimental work, whilst only about thirty 
possessed them 

The minimum amount of time demanded Is seven hours 
per week for science—physics, chemistry, biology, and 
geography—and four for mathematics If proposals for 
introducing specialisation In the last three years ore enter¬ 
tained, further hours may fall to the lot of the exact 
sciences 

The relntroductkm of biology, which disappeared in 
1879 as a result of the writings of Darwin and Haeckel, 
la being advocated as a training of the powers of observa¬ 
tion, in which the German fresnmon Is said to be woefully 
deficient, and as an exercise In the use of the microscope 
Geography comprises economic geology, Erdkurtde, and 
astronomy, as welt as commercial products To bring it 
into organic connection with mathematics courses of 
lectures on the interconnection of mathematics are being 
projected 

Matters are still in an indefinite position, but there are 
indications that the Cambridge Congress of iqia will mark 
the beginning of a new era It Is to be hoped, for our 
sakes, that the results of this congress can be laid before 
the Consultative Conimlttee of the Board of Education to 
be recommended for adoption throughout the Empire 


THE REFORM OF MATHEMATICAL AND 
SCIENCE 7 EACHING IN GERMANY' 

'T'HE revolt against formal culture which characterised 
x mathematical Instruction has within the last decade 
produced a large bibliography in English, French, and 
German, and inspired systematic inquiry into possible and 
needful reform The movement qgs been assisted in 
45ermady by an extension of the privileges of the 
Gymnasium to the Realgyranaslum and the Oberreal- 
achufe, which in time may share the prestige of the 
Gymnasium and win for the exact sciences a place 
ebaftbOrtfg with the classics. 

When tho Reformschulen were founded to provide a 
common foundation for all pupils in nine-class schools 
between the ages of nine tad twelve, engineers were 
pronouncedly favourable, thinking that the exact sciences 
would benefit, and that an EimluUtmiUeUchuU (secondary 
s chool with uniform curriculum) was in sight But they 
were doubly disappointed, the classics have benefited, and 
tae SimhtiismitUUchuU Is condemned for systematic per¬ 
fection 

Reform of mathematical nod science teaching depends 
closely on the Inexorable demand* of civilisation, and for 
the understanding of modern culture a proper grasp of 
4 ha meaning of a function Is considered Indispensable On 
*hle aocountit is proposed to Include analytical geometry 
AM the calculus in the work of the nine-class schools 
Aa no more time can be allotted to mathematics, any relief 
Jiqitafc come ifdm further pruning of the syUafeis Hence 
%JapteAttry mathematics must be relieved of Its lumber, 
tttv-desbe to achieve systematic perfection must be felt 
UnMiHod, podagric thoroughness must be killed by 
and the exclusively deductive form abandoned, 
ptofe value befog attached to Intuition than to a cunning 
AW rite syllogism. Though mathepiatidans attack the 
jst thta subject, they do not advocate ,Fsch- 
{p r o fe saiooi l studies) In secondary schools Pro- 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Birmingham — Mr John Dale has been awarded the 
Walter Myers studentship for a further period of one 
year, having proved himself a student of exceptional merit 
An award of the tame studentship for the present year 
has been made to Mr Cranston Walker The value of 
the studentship Is 250! per annum, and it must be used 
for research Sn pathology or clinical medicine at some 
German university Mr Dale, the first holder, is working 
at Hamburg, and Mr Cranston Walker is at the Uni¬ 
versity of Freiburg, In Baden The holder must possess 
a degree In science m addition to degrees in medicine and 
surgery 

Cammjdgi —An election to an Isaac Newton student¬ 
ship will be held in the Lent term, 1011 It will be the 
duty of the student to devote himself during the tenure 
of his studentship to study or research in some branch 
of astronomy or of phjslcal optics, according to a course 
proposed by himself and approved by the electors* The 
student's course of study or research must be pursued at 
Cambridge The studentship will be tenable for the term 
of three yean from April 15, 1911 The emolument of 
the student will be aocW per annum Candidates for the 
studentship are invited to send In their applications to the 
Vice-Chancellor between January 16 and 26, 1911, together 
with testimonials and such other evidence as to their 
qualifications and their proposed course of study or re¬ 
search as they may think flt 

Mr. A. E Shipley, FRS, master of Christ's College, 
has been nominated by the general board of studies as a 
member of the board of electors to the professorship of 
xoology and comparative anatomy In succession to the 
late Mr J W Clark, and Prof W J Pope, FRS, 
has been nominated by the council of the Senate a member 
of the board of electors to the Allen scholarship 

OxrotD.—On November a a another stage was reached 
113 the dipeusafon of the changes proposed by the 
Hebdomadal Council at the instance of the Chancellor of 
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the University The preamble of a statute providing that 
Greek should no longer be a compulsory subject in 
Kespoftsftons was promulgated In Congregation, and on a 
division was rejected by 188 to 15a The form of statute 
was introduced on behalf of council by Mr Matheson 

and opposed by Dr James, president of St John’s 
College, and formerly headmaster of Rugta Sir W 

Anson, warden of All Souls’, though not opfiofted to 
making Greek optional In certain cases, spoke against 

the proposal in Its present form, a course which was also 
taken, on similar grounds, bv Dr Gilbert Murray, reglus 
professor of Greek, and Mr J W Mack ail, professor of 

poetry Mr Cooluon advocated the passing of the 

statute, and Prof J A Smith argued on the same side 

Mr E M Walker opposed It There is no doubt that 

the rejection of the preamble, which involves the loss of 
the statute, was largely due to the objection taken by 
Prof Murray and the " moderate ” party to the particular 
way in which the proposal had been framed Rightly or 
wrongly, it was considered that no proper opportunity 
had been allowed for a fair discussion of possible limita¬ 
tions and alternative, s, and the majority shrank from n 
measure that appeared to them unneceMsarih drastic 

Though for the present excluded b\ the vote of Congre¬ 
gation from the programme of university reform, It Is 
not likely that the Greek question will be allowed to rest 
But It must be remembered that, even If presented in a 
form acceptable to i ongregation, the measure of relief 
has still to run the gauntlet of Convocation before be¬ 
coming part of the statute law of the University 


It is announced that nn Imperial Conference on hduca- 
tlon is to be held In I,ondon next vear, probably In April 
The conference is, It is said, to take place at the invita¬ 
tion of the Imperial Government, and is to be regarded 
os an outcome of the congress hekl in 1007 under the 
auspices of the League of the Empire Dekgates are 
expected from Canada, Australia, New Zealand, South 
Africa, India, and the Crown Colonies 

Th* US General Education Hoard, says Science, has 
made conditional appropriations amounting to 145,000! , 
distributed ns follows —Baylor University, Waco, Tex , 
40,000! , Trinity College, Durham, N C , 30,000/ , Uni¬ 
versity of Chattanooga, fenn , 30,000/ , Mirvdnh College, 
Raleigh, N C , 10,000/ , Weslivan Kinuli College, 

Macon, Ga , 20, oooi , and Amherst College, \mhcrst, 
Mass, is,00a l From the same sourie Wt learn that 
Wooster C nlversltv has received 20,000/ from Mrs J S 
Kennedy, ol New Norkg 

As has been stated in th^se columns, a Congress of the 
Universities of the Empire is to be hi Id in I^ondon in 
1913 On November 19 a meeting wus held at the Unl- 
versify of London, at which the Vice-Chancellors and 
other representatives of the universities of the United 
Kingdom were present for the purpose primarily of draw¬ 
ing up a paper of sublets for discussion at the congress 
I he subjects fell under the following heads —(D uni¬ 
versity organisation, (a) universities in their relation to 
teachers and undergraduate students, (3) universities in 
their relation to post-graduate and research work, 
(4) universities In their relation to schools and to other 
agencies for higher education The draft agenda paper 
is to be sent at once to the various universities in the 
colonies and in India for comments and suggestions 
The representatives of the Home universities will meet 
again early next summer to consider any representations 
made by the Colonial and Indian universities, and to 
select speakers to Introduce the different topic* to be 
discussed at the congress It has been decided to hold the 

E a «ss during the first week of July, 1913 We are 
to know that most of the universities throughout the 
re have accepted alreadi the invitation to take part 
In wjpt should prove an important and historic gathering 
Thh secretanr of the congress is Dr R D Roberts, who 
may be addressed at the Congress Office, University of 
London, South Kensington, London, S W 

^st April Sir Hsnry Roscoe, F R S , a* chairman of 
the Appeal Committee, made a public appeal for 70*000! 
for providing new chemical laboratories et University 
College, London, Including the purchase of die proposed 
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site in Gower Place The death of King Edward M to 
the postponement of the Mansion House meeting imbgad* 
and this peoejslty gave a check to the work of the com* 
ralttee Sir Henry Roscoe has now made a second urgent 
appeal, which has two objects the first Is to ralsa a sum 
of 35,000! for the acquisition of the proposed site, the 
second to raise 45,000! to erect the laboratories. The 
sum of 15,000! must be raised before December 25 next 
if the Senate of the University Is to be In a position to 
exercise the option which it holds to purchase the site. 
Towards this sum the committee has collected more than 
9000! , leaving a balance of i6,ood! to be raised forth¬ 
with The appeal 1 b addressed especially to all those who 
realise the national Importance of scientific research and 
Its bearing upon the rommerdal prosperity of the country, 
to Londoners who desire to see university teaching In 
London developed in accordance with the needs of the 
nation, and also to the friends and admirers of Sir William 
Ramsay, the professor of general and inorganic chemistry 
at University College, to assist In this attempt to providie 
new chemical laboratories by gifts which will insure the 
acquisition of the site It Is earnestly to be hoped tljat 
the comparatively small sum of 16,000! wHl be forth¬ 
coming before Christmas Day, so that the site achoimng 
the college, and eminently suitable for the proposed labora¬ 
tories, may be secured It may be pointed out that the 
number of students of chemistry at University College 
has Increased greatly in recent vears, and that the 
accommodation available has tong been inadequate The 
present laboratories wm. built In 1871, ana to keep 
pace with modern requirements and to compete on 
something like equal terms with Continental unnersl- 
t ef a new building Is required with up-to-date con¬ 
dolences both for tcarhlng and research Donations 
should bo addressed to Sir Henry F Roscoe, F R S , at 
Unlversit\ Colkgr, Gower Street, London 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 17 —Sir Archibald Gelide, 
K C B, president, followed by Mr A B, Kempr, vice- 
president, In the chair—Harold Wa*«r The effect of 
gravity upon the movements and aggregation of JEugltfid 
vitldis, hnrb , and other micro-orgonlsma Euglena vteidia 
and some other micro-organisms, when placed in shallow 
vessels or narrow tubes in the dark, become aggregated 
Into peculiar network-like patterns or more or less well- 
defined groups In « narrow tube, placed horizontally in 
the dark, the aggregation takes the form of a scries of 
groups which look like green bands crossing the tube from 
one side to the other (Each group shows a constant cyclic 
up and down movement, the denser central region moving 
downwards under the Influence of gravity, and a lighter 
peripheral area consisting of organisms moving upwards, 
mainly by their own activity The aggregation depends 
upon the number of organisms present, their activity, and 
the depth of the vessel In which they are contained, and 
may persist with its regular cyclic movements for several 
days The downward movement appears to be a purely 
mechanical one, dependent upon the specific gravity of the 
organism, and is not due to a stimulus which evokes g 
physiological response, as in geotroplsm or geotaxh* The 
upward movement is, op the other hand, due partly to the 
activity of the organisms themselves, partly, no doubt, to 
the upward currents set up In the liquid by the friction qf 
the downward-moving stream The upward movement of 
Euglena Is more or less vertical, and appears to by con¬ 
trolled, so far as the orientation of Its elongate body |s 
concerned, by the action of gravity The aggregation 
resembles the cohesion figures, produced when fine sedi¬ 
ments ore allowed, under certain conditions, to settle down 
slowly In a liquid, and are probably brought about much 
in the same way The -movements of Certain micro* ^ 
organisms are apparently controlled, therefore, In a surety 
mechanical fashion bv gravity, combined with coneiriVto 
forces, and this is of advantage to spedes which, Rke 
Euglena, are often found in forge numbers In a confined 
space, In that It prevents their accumulation In such dehto 
masses as would be llkelv to Interfere with their aiei 
tory and respiratory functions—Mias Jean WftHwe TH 
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pr 6 ttoljtie etumne of droitra —L S. Dwd yoi it P N 
and ft A F WlMit i The influence of bacterial 


tndotoxkis oa phagocytosis (Including a new method for 
tbe differentiation of bicteria) Second report The 
author*’have failed to demonstrate in any of tnelr experi¬ 
ments an action of the endotoxlc substances on the leuco¬ 
cytes, atul experiments leading to similar results wtre 
obtained by allowing bacteria to be exposed to the action 
of the specific endotoxlc substances. They oonflnn the 
results published In the first communication, that the 
phagocytic result is dependent upon the Interaction of 
endotoxin of serum. They have shown In the case of 
normal serum that the amount of phagocytosis permitted 
when bactena and endotoxin Interact Is not related to the 
amount of hemolytic complement present The action of 
endotoxin appears to be specific even with bacteria so 
closely related as the typhoid and paratyphoid family 
These results strongly suggest that this method can be 
employed for the differentiation of bacteria The amount 
of endotoxin has been shown to be strongly thermo¬ 
stable —S. B Sohryvor Some Investigation! on the 
state of aggregation of matter Parts 1 -Ill Part I 
The aetton of salts tn heterogeneous systems and the 
nature of the globulins —When complex substances, such 
as those which form colloidal solutions, enter into chemical 
reactidn, the ordinary laws of chemical mass action are 
not always obeyed, the deviations therefrom depending 
upon the medium in which the reaction takes place 
These are due to the adsorption of molecules from the 
medium on the surface of the large molecules of the 
colloid, which stericallv Inhibit chemical reaction The*, 
conclusions were deduced chiefly by the study of the action 
of formaldehyde on Witte’s peptone, whereby a methjlene- 
lmino derivative is formed, Wnlch readily, either by poly¬ 
merisation or condensation between two molecules, forms 
an insoluble complex The formation of this complex is 
inhibited by the presence of salts, the inhibitory action of 
a series of which has been quantitatively measured Thr 
degree of Inhibition was found to depend, in the case of 
monobasic sodium salts, on the physical properties of their 
aqueous solutions The tower the surface tension and the 
lower the viscosity of the solutions, the greater the 
Inhibitory action The effect of surface tension could be 
deduced from the general study of adsorption phenomena, 
whilst the effect of viscosity could be deduced by the 
extension of the generalisations of Whitney and Noyes, 
and of Nernst as to the reaction rates in heterogeneous 
systems The globulins, which are insoluble in water but 
soluble in salt solutions, are assumed to be complexes 
formed by the action of a basic group In one molecule 
with an acid group in another, by means of which a salt 
Is formed, which undergoes slight but definite hydrolytic 
dissociation tn the presence of water In the presence of 
most salts, owing to adsorption by the dissociated globulin 
molecules, hydrolysis proceeds further than In presence of 
water alone, with the consequence that more globulin Is 
dissociated and 11 dissolved " The solvent action of the 
salts here again depends upon the surface tensions of the 
solutions Salts exert also a similar action In other 
heterogeneous systems In bringing about disaggregation, 
and the differences of solubility or various crystalline sub¬ 
stances In salt solutions can be thereby explained The 
physical constants of the salt solutions employed, and the 
solubilities of edestln and serum globulin in these solu¬ 
tions, are given Part II The action of formaldehyde 
on Witte*s peptone —The experimental details of this 
Investigation are given It Is shown that the insoluble 
precipitate, formed bv the Interaction of the solutions, Is 
derived chiefly from the more complex polypeptides 
Part III The soluhiltty of phenol and certain cryjfal- 
Une substances in salt solutions —The deductions as to the 
action of salts in heterogeneous systems are illustrated by 
the determination of the critical solution temperatures of 
phenol and salt solutions, which Is a function chiefly of 
tiie surface tensions of the latter, and of the solubility 
of the following substances In salt solutions —d-Weudne, 
4 -Z-phenylaUuilne, caffeine, benaamlde, and p-toluidlne 
The oohibilltkft are affected by both the surface tensions 
and viscosities of the solutions—F*W Tworts f method 
for Isolating and growing the lepra bacillus of man 
Exp eri ments were undertaken to obtain a method whereby 
the lepra bacillus of man and allied bacilli might be 
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cultivated outside the body on artificial media The 
material tested was obtained from a typical leper Culti¬ 
vations were made on ordinary laboratory media and on 
media containing extracts from animal organs and tissues, 
these gave negative results In view of the close relation¬ 
ship between the tubercle bacillus and the lepra bacillus, 
it appeared highly probable that theso two mlcro-orgamsini 
would require the some chemical substances for building 
up their protoplasm which oould be elaborated from the 
ordinary media only by the tubercle bacillus It was 
thought that if these substances could be supplied already 
formed to the lepra bacillus it might grow, and the easiest 
method of supplying these substances would be by adding 
to some good medium the ground-up bodies of the tubercle 
bacilli containing them , accordingly a medium was made 
as follows —egg three parts, 08 per cent sodium chloride 
one part, ground tubercle bacilli 1 per cent , and glycerine 
5 per cent or less, mixed, placed in tubes, sterilised, and 
set in slopes I eprosy material was placed in 2 per cent 
erlcohn to kill contaminating micro-organisms, and then 
inoculated on the tubercle medium On this the lepra 
bacillus grew very slowly as a delicate, colourless streak 
along the inoculated track, and showed the typical morpho¬ 
logical and staining characters of the lepra bacillus, the 
bacillus could be sub-cultured only on the tubercle 
medium Fxpernnents will be mode to prepare a lepra 
vaccine and to grow the lepra bacillus of rat In con¬ 
junction with Mr Ingram, the author has also succeeded 
in growing the bacillus found in Johne's disease of cows 
It grows on the samp medium, much like lepra bacillus, 
but somewhat faster It is hoped soon to prepare a 
diagnostic vaccine for Jtthne's disease —G J Powlsr, 
E Ardor n, and W T Loofcott lhe oxidation of phenol 
by certain bacteria In pure culture The investigation 
described in the paper arose out of *i detailed examination 
of the effect of various antiseptic substances, including 
phenol, In bactirlal sewage filters It was found that the 
phenol apparently exerted a selective action on the 
bacteria present in the filler, only very few types 
appearing In the filtrate, more especially a liquefying 
organism (B hquefaetens fluorescens) and n rhromogemc 
organism Pure cultures of these organisms were made, 
the medium generally used being ordinary peptone broth 
The general method of experiment was to bubble air, 
under stenle conditions, through an aqueous solution of 
phenol to which n few c c of the culture were added 
The strengths of phenol solution used varied from 8*4 to 
16-5 parts phenol per 100,000 of water, and were deter¬ 
mined by the oxygen absorbed from standard arid per¬ 
manganate solution in three minutes It was found that 
B hquefaciens tnd no action, or only a very slight one, 
on phenol, even after exposure of a month or p®on\ while 
on introduction of the rhromogemc organism tlu phrnol 
pontent diminished slowly at first, and then, in two or 
three days, completely disappeared In a final experi¬ 
ment, a solution was made use of containing 10 parts 
per 100,000 of phenol, together with the following in¬ 
gredients — 

Ammonium sulphate 

ESSZfStt. " >«•"«- 

In suspension 

After careful sterilisation this was Inoculated with the 
organism, and Incubated After nine days the phenol had 
practically disappeared Plate cultures were also made ut 
the expiration of this time, and showed no evidence of 
the presence of more than one speues of organism The 
organism has been examined bv Dr ^idebotham, who 
concludes that it most nearly resemble* B helroltts 
(Zlmmermann) 

MJneralogieal Society, November 15 —Prof W J Lewis, 
FRS, president, in the chair-J H OoUlno hurther 
notes on wood-tin It Is concluded that wood-tin, which 
always contains a good deal of iron oxide nnd Is much 
more opaque and more soluble than ordinary caasiterlte, 
Is the chalcedomc form, the shot-tin having had a con¬ 
cretionary, ana the botryoidal form a stalagmatic, origin 
—J M Asm The alteration of the felspar of granites 
to china-clay The action has taken place from within the 
earth towards the surface below the underground water- 
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level, the water outlets being generally Indicated by schorl 
and quartz veins The nature of the products of the 
alteration was discussed —Prof W J. lowts Wilt- 
shireite, a new mineral from the Binnenthal The crystals 
were tin-white In colour, russet-brown when tarnished, 
small, but aggregated In parallel position, with mono- 
clinic symmetry a b c—1587 s ioyo, 0-ioo® 44' 
Paucity of material prevented a chemical analysis, but no 
doubt it Is a lead sutpharsenlte Named after the late 
Rev Prof T Wiltshire —Arthur Russoll A new locality 
of phenaklte In Cornwall A single specimen showing 
numerous colourless prismatic crystals of phenaklte was 
found by the author at Wheal Gorland, Gwennap, Corn¬ 
wall, this year The specimen was obtained from a lode 
at present worked for wolfram and traversing the granite 
close to its junction with the kills* 


Institution of Mining and Metallurgy, November 16.— 
Mr Edgar Taylor, president, in the chair—A Moncrleff 
Flnlaytos Secondary enrichment in the copper deposits 
of Huelva, Spain This paper embodies the results of an 
investigation of variations In the ore-content of the lodes 
In the mining district named, with subsequent microscopic 
examination of the ores, with the view or determining the 
paragenesls of the minerals and the nature and extent of 
alteration The following general conclusion» were arrived 
at —that the copper In the pyrites occurs primarily ai a 
definite mineral (chalcopyrite), and Is not chemically com¬ 
bined with the pynte, that the order of deposition of the 
primary minerals was pyrites, chalcopyrite, blende, galena, 
that the processes of secondary enrichment consist, In lean I 
ores, In a change from chalcopyrite to chalcoclte, and in 
richer ores In a gradual aggregation of secondary chalco- l 
pvrlte accompanied by chalcoelte, that the preliminary I 
changes due to enrichment extend to considerably greater ! 
depths than is indicated by the percentage composition of j 
the ore The characteristic process is undoubtedly the 
formation of chalcoclte from chalcopyrite, chalcoclte being 1 
formed, In part at least, during the oxidation of the leached 1 
heaps—J Bowie Wilson Notes on the Mount Morgan 
ore deposits, Queensland This paper is a brief account 
of the development of these deposits, brought up to date, 
the latest of previous technical papers on the subject being 
at least ten years old Considerable space is devoted to a 1 
consideration of the geology of the deposit The author 
considers that the deposit was formed In an area of country 
rock much shattered by Intrusive dykes, which has allowed 
free circulation of ascending mineral-bearing solutions, the 
mineralisation occurring simultaneously with meta- 
morphlsm of the original sedimentary rocks forming n 
background to the deposit He admits, however, that 
there are several phenomena which do not absolutely fit 
In with his theory—D M Levy The successive stages 
In the bsssemeriilng of copper mattes as indicated bv the 
converter flaftie This paper, which it accompanied by 
four coloured plates reproduced from Lumlbre photographs, 
deals with the two main stages in the process of bessemer- 
Islng copper mattes, the 11 slagging ” stage, during which 
the Iron-sulphide is eliminated, and the secona stage, 
during which the sulphur Is finally eliminated, the slag 
being poured off and the white metal blown up to blister 
copper The colours of the flames at these two stages 
are characteristic, and there are other points, at first 
blowing and at the end of the slagging stage, when the 
flame colour Is equally indicative of the stages reached In 
the complete operation The author follows out the process 
In detail, and appends observations made during a typical 
" blow " 


Koval Meteorological Society, November 16 —Mr H 
Melllsh, president, In the chair —Miss M Whits Results 
of the hourly balloon ascents made from the Meteorological 
Department of the Manchester University, March iS- 19* 
1910 Twenty-eight small rubber balloons carrying 
Dines *s meteorographs were liberated hourly, and of these 
twenty have been recovered The balloons left Manchester 
going ar first In a southerly, and later south-easterly, 
direction, and were found in the Worcester, Hereford, and 
Monmouth districts, one reaching North Devon The 
dlrectfafl of tab upper wind was constant during the period 
over wdbtch the ascents extended, and did not vary with 
height. The average height of the stratosphere was 
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10*7 km, Whereat at the ground level the tompenttar* 
was remarkably constant throughout the course of the 
experiments, mowing a maximum variation of fewer than 
s° from the mean, the isothermals at the higher levels' 
show a well-marked rise throughout the first fifteen hours 1 
II t temperature of —40° C was at first encoun t ered at 
a height of 6 km, but continued to recede, until at the 
end of twelve hours It was not met with until 8 Inn 
height —W H Dlnss Results obtained from the 

registering balloon ascents carried out during the two 
International weeks, December 6-11, 1909, and August 
8-13, 1910 Balloons on each occasion were sent up from 
Manchester, Pyrton Hill, Ditcham Park, Crinan In Scot¬ 
land, and also in the west of Ireland. Seventeen records 
were secured in the December ascents, and these show 
that the value for the height of the Isothermal column or 
stratosphere are some of the lowest ever observed, and 
the temperatures are perhaps the lowest ever recorded, at 
a height of 5 miles Of the balloons sent up In the 
August week seventeen were found The average height 
attained was about xo miles The inversion of tempera¬ 
ture at the commencement of the Isothermal layer was 
larger than usual —C J P Oavs Pilot balloon observa¬ 
tions made In Barbados during the international week, 
December 6-11, 1909 These observations, which were 
undertaken at the request of the Royal Meteorological 
Society, were carried out by Mr Radeline Hall and several 
other gentlemen associated with him The prevalence of 
clouds during the daytime Interfered with the ascents, 
many of the balloons being lost to sight after a few 
minutes 7 t seems that the wind behaves like an east 
wind In this country, increasing to a maximum and then 
falling off above —W Marriott Three registering 

balloon ascents carried out at the Royal Agricultural 
Society’s Show at Liverpool on June si-*3 —Captain 
C H L mw The irregularities of the wind at moderate 
altitudes 

Camwidgx. 

Philosophical Society, October 31 —Prof Hobson, vice- 
president, in the chair—Sir J J Thomson A new 
method of Investigating the positive rays In this method 
the rayi are received on a photographic plate Inserted 
Inside the discharge tube, and placed in a light-tight case 
until it Is wished to photograph the rays, when the plate 
is lifted from Its case by a mechanism worked from the 
outride, and the rays are allowed to fall upon It It la 
found that a photographic plate Is very sensitive to the 
rays, a pencil of these only one-third of a millimetre In 
diameter gave a good photograph in less than five minutes 
The photographic plate, besides bring much more sensitive 
than the willemito screen hitherto used by the author, has 
the advantage of giving a permanent record and allows 
of greater accuracy of measurement Using this method, 
the author has detected in the positive rays, in addition to 
the atom and molecules described In his paper In the 

October number of the Philosophical Magatme, positive 
rays of a secondary nature having values of m/e, 15, 
9 5, Ac , that for the hydrogen atom Photographs taken 
by this method were exhibited at the meeting —R 

milddlngton Preliminary note on the properties of 

easily absorbed R&ntgen radiation —R T I s stt y The 

Ionisation of heavy gases by X-rays When X-rays pass 
through matter their energy It absorbed in the production 
of 8, 0, and y rays. X-rays the absorption of which in 
aluminium ranged from X1-130 to X»4 were passed 
through AsH, and SeH a , and the absorptions In thess gases 
were measured It was found that 0 and y rays occurred 
together when the characteristic y radiation of SeH, was 
excited On subtracting the increase In ionisation due to 
these rays, the ionisation due to the direct formation of 
8 rays, relatively to the Ionisation in air, remained con¬ 
stant for all the radiations used It thus appears that the 
processes which go on when the characteristic radiation 
Is produced do not alter the rate at which direct Ionisation 
takes place In the gas Incidentally* Lenard's law of 
absorption of corpuscular rays Is confirmed to a few per 
cent —S G Luster The mobility of the positive ion In 
flames The mobility of the positive ions due to sah 
vapours In a flame was determined in these experiments 
It; was found that for all salts of all metals of the alkali 
and the alkaline earth groups this mobility was a constant 
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—tHj Tf Md « • temperature of 1500° absolute was 
«f# cm par second From a theoretical formula It was 
te t he r deduced that the km at this temperature had the 
male «f a hydrogen atom Experiments an proceeding to 
test further this latter result—G W> Todd 1 Mobility of 
the positive lone in gases at low pressures By an adapta¬ 
tion of Rutherford's alternating field method, the mobili- 
tise of the positive ions produced In gases by means of 
Xxrmyv have been measured between pressures of 1 and 25 
millimetres of mercury Unlike the negative ions, no 
change was obaerved in the law that the product of the 
pres sur e and the mobility Is constant for the tame gas 
Further experiments are (n progre ss with the positive ions 
given off from aluminium phosphate — G H Hardy 
Fourier's double integral and the theory of divergent 
Integrals. 

Paxis 

Academy of Sciences, November 14*—M tmlle Picard 
in the chair—The president announced the death of M 
Tannery, free member of the academy —M L Teisserenc 
de Bort was elected a member In the place of M E 
RouehA—A P a rot The spectroscopic measurement of 
the rotation of stars possessing an atmosphere, with 
special reference to the sun A mathematical investiga¬ 
tion showing that, in the absence of knowledge as to the 
true direction of the light ray at the point where it meets 
the reversing layer and of Its propagation in the layers 
through which It then passes, caution is needed in trans¬ 
lating radial velocities into velocities of rotation — M 
Jtvslls Observations of Halley's comet made at the 
Nice Observatory with the Gautier equatorial of 76 cm 
aperture Observations are given for November 3, 6, 10, 
11, and is, together with the positions of the comparison 
stars. The comet was extremely faint, being reduced on 
November 3 to a vague white spot about i ; in extent, 
without visible condensation —P Ohofsrdst Observa¬ 
tions of CerutH's comet (1910c) made at the Observatory 
of Besanfon with the bent equatorial Data are given 
for November 10, u, and xa The comet appeared as a 
round nebulosity 30* to 40' In diameter, and was estimated 
to be of the eleventh magnitude — M Oeffla Observa¬ 
tion of Cerulti’s comet made at the Observatory of 
Marseilles with the Elchens equatorial of a6 cm aperture 
Data given for November 11 —Louis boehailar The 
movement of a point or material system submitted to the 
action of chance forces —M Amodlit The bridge at La 
Caasagne (Glsclard system) An account of a suspension 
bridge of a new type constructed on the electric railway 
over the Pyrenees between VlUefranche and Bourg — 
Madame M Duseaud Discontinuous sources of light 
A commutator Is fixed on to the mechanism of a kinemato- 

S raph In such a manner that the lamp Is extinguished 
urlng the time that a forward step Is made by the film, 
the latter being only illuminated when stationary The 
advantages of this arrangement are enumerated —Jean 
■s o qusr — Polarised phosphorescence and the correla¬ 
tion between the polychrolsm of phosphorescence and the 
polychroTsm of absorption An account of experiments on 
the phosphorescence of rubles at low temperatures (the 
boiling point of nitrogen) A change in the orientation of 
the exciting rays results, not In a change in the state of 
polarisation of each line, but a variation in the intensity 
emitted, and this variation may vary from one line in the 
spectrum to another These results necessitate a modifi¬ 
cation of the views previously admitted—A Ootton and 
H Mo a ts n The absolute measurement of the magnetir 
double refraction of nitrobenzene Comparing the method 
previously described by the authors and that of Skinner on 
the same subject, a source of error has been discovered 
In the latter, and, allowing for this, both sets of measure¬ 
ments are in good agreement —Edmond lausf and 
Marcel Moulin The blue colour of the sky and thr 
constant of Avogadro According to a theory of Lord 
Rayleigh, the blue colour of the sky Is due to the dis¬ 
persion of sunlight by the molecules of the air, and from 
this theory an expression Is deduced giving the Avogadro 
constant N (the number of molecules m the gram- 
oolecuJe), in terms of the ratio s/E (brightness of the 
■ky to that of the sun), the dielectric constant of* the air, 
tiie apparent diameter of the sun, and other measurable 
data The measurement of the ratio ef E is the most 
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difficult, too large a value being found In the presence 
of large particles. An account Is given of determinations 
of this ratio carried out In August, 1910, at the Vallot 
Observatory at the summit of Ml Blanc The weather 
was unfortunately unfavourable, but the figures obtained 
were of the same order as those of Rutherford and 
J Perrin, based on different considerations The results 
are favourable to Lord Rayleigh's theory—A Lafar 
The Inversion of the Magnus phenomenon —F. Ml oh a s S 
A capillarImster for tne measurement of the surface 
tension of viscous liquids The capillary tube Is bent at 
right angles, and the horlaontal portion placed just under 
the surface of the liquid. The liquid Is brought to a fixed 
mark on the horizontal portion by the pressure of an 
indiarubber ball, and tne hydrostatic pressure then 
measured —L O r — nt The temper i ng of bronze —M 

Barrs The double sulphates formed by the sulphates of 
lanthanum and carium with the alkaline sulphates — 
J T al ta ns l Safety explosives employed In mines An 
account of experiments carried out at the testing station 
of the Central Committee of French Collieries The 
results obtained showed the importance of freeing the 
hole from coal-dust before fixing In the cartridge, that 
paraffined paper as an envelope for the cartridge produced 
injurious effects was also made clear by these experi¬ 
ments —A X — on and L Fount lor The reduction of 
phosphoryl chloride by hydrogen under the Influence of the 
silent discharge The main reaction is the formation of 
the oxide P.O, hydrochloric acid, and water —Marcel 
DsMplM The action of pyridine upon the indo- 
disulphates —G Qulllomln and B Maohantl Re¬ 
search on the gases occluded in the copper alloys The 
metals examined included various kinds of brass, bronze, 
phosphor bronze, and tin, and the gases were only given 
up after fusion in a vacuum Carbon dioxide ind 
hydrogen were present In all the metals examined, methane 
and carbon monoxide being alto present In the majority 
of cases —G Par ssw s A new method for the prepara¬ 
tion of the glyddlc esters Ethyl dichloroacctatc and 
acetone react readily in benzene solution with magnesium, 
a-chlor-ff-oxyisovalerlamc ethyl ester being formed From 
this thr theoretical yield of dimethvlglycldic ethyl ester is 
readily prepared In theoretical yield by treatment with 
sodium ethylate —Gabriel tort rand and G WsitwslHsf 
The constitution of vicianose and vlciomne —CH 

Msuifuin Liquid crystals in convergent light —MAd 
Qsrd A hydrid of Fcmcuj platycorpus and F ceronoide* 
— Lucien Danlsl A perennial bean — Jules Amar The 
working of the human machine —A Psmbseh and 
M l o h xi> The influence exerted by the reaction upon 
certain properties of malt extracts The extracts were 
made neutral to different Indicators, and thr resistance to 
the effect of a rise of temperature and the Increase In 
dlastatic activity after keeping were measured — L 
Lounoy The toxicity of some mineral and organic com¬ 
pounds of arsenic effect of repeated non-toxic doses — 
Louis Ldfcror The muddy taste In certain fresh-water 
fish —J Dsprat The tectonic of Yun-nan —'Th 

Q i ang s aa d The western edge of the Montbrison basin 
—F ttrandjssn A measure of the lamination of sedi¬ 
ments (limestones and schists) bv mi ans of the tourma¬ 
line crystals 

Nsw South Wales 

Royal Society, Jane 1 —Mr H D Walsh, presl 
dent, in the chair —G H Knlbbe Note on the influence 
of infantile mortality on birth-ratr —L Oohon The 
determination of alkali in arsenical dip-fluids —Prof 
A C Hadden Note on Mr L Hargrave's paper, 11 Lope 
de Vega T Harvey Johnston Australian avian 
entosoa —T W Kssb The great weather cycle 

July 6,—Prof T W E David, F R S , president, in the 
chair —A, Puo te wor t h The respective limits of Federal 
and State legislation In regard to companies —J H 
Maldsn Reoords of the earlier French botanists, as re¬ 
gards Australian botany —Dr W G Woolnouarh Stone 
rolls, In the Bull! coal seam of N S Wales —Dr J Bur¬ 
ton OMond and T Harvey Johnston Worm-nests in 
Australian cattle due to Fttaria ( Onchocerca ) gihsoni , with 
notes on similar structure in camels—T Harvey John¬ 
ston and Dr J Burton OMnnd The anatomy and 
possible mode of transmission of Fttaria (Onchocerca) 
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gibsont —C F »M«nm Palaeontology of the Lower 
Shoalhaven River. 

August 3 —Prof David, FRS , president, In the 
chair —A Ouokworth * White Australia —Dr J Burton 
OloNutd and T Harvey Johnoton The hmmatozoa of 
Australian batrachlans, No i In this paper the authors 
give a list of frogs which were searched for the presence 
of hcematoxoa In ten species* represented by thirty-four 
specimens examined, the results were negative, while in 
three species, represented by seven specimens, blood para¬ 
sites were detected A heemogreganne, Haemogregartna 
(LankextorpUa) hylae, infesting Hyla catruUa is described 
as new, and a trypanosome from Lymnodynustes tasmani- 
tmts and L ornatus ? is Regarded as being similar to, 
though probably not identical with, Trypanosoma rota- 
torium — E C An dre ws An excursion to the Yosemite, 
or studies in the formation of Alpine cirques, steps, and 
valley treads In a previous report (corrosion bv gravit} 
streams) the writer gave a general account of stream 
corrosion In the present paper a more detailed ncrount 
Is given of the origin of the cirque, and the “ steps "'and 
11 treads " of Alpine Valley A special application of the 
principle nut forward Is made to the case of the Yosemite 
and associated valleys In California — T Harvev Johnaton 
and Dr J Burton Oleland A note on the occurrence 
of pentastomes in Australian cattle In a short note the 
authors deal with the finding of larval pentastomes 
(Lmguatula serrata) in the mesenteric plands of a number 
of cows In the lllawarra district The hosts were all 
affected with endemic hmmatuna, and the discovery of 
these parasites suggests that they may perhaps play a 
HMe of much economic importance —H G A Hsrdlnfs 
The condition of the atmosphere during the recent 
proximity of Halley's comet Analyses were made of the 
atmosphere collected at an elevated locality In the neigh¬ 
bourhood of Hornsby about a week previous to the sup¬ 
posed date of contact (May iq) until a week following 
that event There were no appreciable differences noted 
In the composition of the air during the whole of this 
time, neither did spectroscopic examination reveal any 
peculiarities 

Calcutta 

Asiatic Society of Bengal, November J —Psnchsnan 
NfOffl and Blrendra Bhusnn Adhlomry Reactions in 
presence of nickel (a) Inability of nitrogen and hvdrogen 
to combine in presence of iron and nickel (b) Reduc¬ 
tion of the oxides of nitrogen, sulphur, and phosphorus in 
presence of nickel Johnson showed that nitrogen and 
hydrogen combine directly to form ammonia in presence of 
heated spongy platinum This was contradicted bv 
Wright, who showed that the ammonia obtained by John¬ 
son was due to the reduction of traces of nitric oxide 
contained in nitrogen Ramsay and Young showed that 
tracts of ammonia nre formed by the direct combination 
of nitrogen and hvdrogen In presence of red-hot iron 
filings The authors show, however, that the two gases 
do n<?t combine at all, provided the nitrogen is rendered 
absolute]v free from nitric oxide and iron from carbon 
It has also been shown that ammonia Is not formed bv 
passing the mixed gases over heated nickel It Is further 
shown that nitric oxide, sulphur dioxide, and phosphorus 
pentoxldc are reduced to the corresponding hydrides bv 
means of hydrogen in presence of reduced nickel The 
mechanism of the reactions has also been studied 
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HISTORY IN BRITISH PLACE-NAMES 
BtSH Jfc Place-names tn their Historical Setting By 
1* Edmund McClure Pp 349 (London Society for 
Promoting Christian Knowledge, 1910) Price 54 

T HE Ipving labour of an average lifetime, "studies 
J In leisure hours extending over some thirty 
years and more/' this work is on eloquent testimony 
to the value of the science of philology in the elucida¬ 
tion of historical materials It Is both a history and 
a valuable guide to the philology of British place- 
names "as they occur chronologically In authentic 
historical documents from 54 B c until a d 1154 ' in 
his last paragraph, the author explains why he draws 
a line at Stephen's death. 


"The consideration of later records containing place- 
names m not worth pursuing, ab the forms therein 
presented vary but little from those now in use, and 
the new terms introduced by the continental monastic 
orders, such as Beauheu, Rtcvaulx, jervaulx, &c , 
explain themselves" (p 304) 

The phrase " not worth pursuing" surely needs 
some qualification, and the explanation offered implies 
£hat the author is satisfied that later documents con¬ 
tain no material additions to his list of historical 
place-names 

Very appropriately, “ a short summary of the modern 
methods employed m linguistic research " Is gi\eu at 
the beginning, to "illustrate the statement In the text 
and show the truly scientific character of comparative 
philology" (p 13). The text is mainly a history of 
Britain with the place-names worked in, the latter 
elaborately discussed in " notes " and footnotes The 
thoroughness, as well as the duration, of the author's 
studies are well attested by the numerous catenas of 
name-forms The best authorities on place-names are 
died Yet the author exhibits throughout a com¬ 
mendable critical independence, as well as personal 
detachment from pet theories, or theories one would 
have liked to press from personal codvicflon. When 
he discusses rival theories, as in the case of the Piets 
and their language, he gives a dear Idea of the 
situation 

Considering the great advance made in philology 
and historical criticism in the last thirty jean, such 
a work as this Is must have been periodically revised 
to a large extent Specialists in certain lines of in¬ 
quiry would have expected further revision of some 
of the information given. The author betrays a sut- 
pldon of the genuineness of Gildas’s "Destruction of 
Britain,." the spunousness of which has recently been 
demonstrated by Mr Wade Evans and others In the 
di s cuss ion of sites of battles fought by Arthur, no 
reference Is made to Mr. Anacombe’s dever elucida¬ 
tion of the place-names Sir John Rhys is, of course, 
the most frequent witness In the author’s court, but 
while the latest edition of the classic "Celtic Britain " 
baa been consulted, no reference is made to that 
eminent scholar’s contributions to the British 
A cad ftn y and die Cymmrododon Society wlttiin the 
last seven years or so The author’s remark that 
“the nucleus of the work has already appeared in a 
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serial" sufficiently accounts for the bdatednets, in 
these expeditious days, of some sections of the work. 
Finality in a work of such a comprehensive design is 
out of the question, and xuch omissions os those noted 
above affect only very slightly the unquestioned use¬ 
fulness of the work as It 19 

The author seem* to have a very firm grip of the 
Scandinavian element in British place-names, a sub¬ 
ject which is coming more and-more to the fore In 
his discussion of the place-names of Shetland and 
the Orkneys, which are "almost exclusively Scan¬ 
dinavian " (p. 297), the author leaves an impression 
that he is unwilling to go as far as his evidence goes, 
and one’s attention is arrested by a doubtful deduc¬ 
tion 

"As Orkn in Norse means a seal, Orkn-eyjar would 
seem a natural designation for these Islands, but the 
term Ore in Or cades goes back to classical times, long 
before a Northman had put his foot upon them, and 
its meaning must be sought In the language of the 
earliest inhabitants" (p 225) 

The facts cited favour a theory of a very early 
occupation of the Orkneys by Scandinavians, and 
other evidence may be adduced to the same effect, but 
all that evidence must be laid aside, because the 
author is satisfied with some late date for such occu¬ 
pation, and with "classical" spellings of place-names 
m Britain On general grounds, alleged dates of the 
beginnings of greit racial migrations are open to a 
reasonable suspicion, and "classical" references to 
places in Britain cannot be accepted as final as against 
overwhelming local evidence 

The perusal of this scholarly, yet readable, book, in 
which history and philology are made to eludicate each 
other, opens up a vast field of inquiry, in which 
archaeology, anthropology, and astronomy should also 
be requisitioned We have given us an estimate of 
the value of documentary place-names A companion 
volume on the documentary value of place-names in 
current use, or unrecorded in the documents examined 
by the author, would be very acceptable The book is 
a marvel of compression, and an index of forty-five 
pages makes it a most welcome work of reference. 

John Griffith. 


THE CHEMISTRY OF THE ALKALOIDS 
Die Alkaloide By Prof E Winterstein and Dr 
G Trier Pp vii+340 (Berlin Gebruder Bom- 
traeger, 1910) Price 11 marks. 

S INCE Derosne and Sertumer isolated morphine, 
the crystalline principle of opium, about a 
century ago, the separation of the natural bases from 
plants has always taken a prominent place in chemical 
research. To-day the number of these substances ex¬ 
ceeds two hundred, and the list is probably far from 
complete. The process of their isolation is usually 
accompanied by a study of their therapeutic value and 
by the more difficult and fascinating task of discover¬ 
ing their structure Of the pioneers in this brand* 
of chemistry, A W Hofmann stands in the forefront. 
Following the earlier discoveries of Gerhardt on the 
relation of the pyridine bases to the alkaloids, he was 
able by the aid of new and ingenious methods of dis-. 

F 




13 2 


NATURE 


- 4 ^ 


integration, to identify many of the products with 
derivatives of these bases But, as the authors of 
the above monograph state — 

"The constitution of an ulkaloid cannot be re» 
gardcd as definitely ascertained until it has been 
artificiallv prepared in accordance with the formula 
and identified with the natural product " 

It 1$ this last synthetic process which calls for the 
utmost resource and skill of the experimenter The 
success which accompanied Hofmann's researches 
only served to emphasise the difficulties of the final 
synthetic stage In spite of the magnitude of the task, 
Ladenburg accomplished the complete synthesis of 
coniine (the active principle of hemlock) in 1886. This 
was followed by Hontzsch’s synthesis of trigonelline 
In the s.une >ear, and of pipenne by Ladenburg in 
1894 Perhaps the most brilliant of recent achieve¬ 
ments in this region of research are the syntheses of 
the tropme alkaloids (atropine, cocaine, tropacocaine) 
by Will'Utter, laudanosine, papaverine, and nicotine, 
by Pictet and the punne bases by E Fischer 

As it is improbable that nnv known jlkalold exceeds 
In complexity those the sjnthesis of which has been 
accomplished, it may be safely predicted that sooner or 
later nil will be produced artificially Interesting as 
this record Is of past results and future promise, the 
real significance of these discoveries is much more 
far-reaching, for the peculiar ph> ski logical proper¬ 
ties of the alkaloids has led directl> (o the study of the 
relation of atomic grouping to physiological action 
The ceaseless activity which has been displayed in this 
direction, especially in the German laboratories, has 
thrown so much light on the subject that new drugs 
are constantly produced the therapeutic action pf 
which closely imitates that of the natural product 
This vast and ever-increasing mass of new observa¬ 
tions has already been carefully compiled in a treatise 
by Pictet, and in several monographs by Schmidt 
With the exception of one chapter on the source 
and significance of the alkaloids In plant-life, to which 
reference is made below, there is nothing in the pre¬ 
sent volume which can be said to supersede those 
named Like the latter, it is a compilation of the 
more important facts systematically arranged and 
brought up to date, but there is no attempt at literary 
embellishment, which renders Pictet's book so read¬ 
able, nor are those full references given, which are 
Indispensable in a book of this nature, and form 
so important a feature in its predecessors The con¬ 
cluding chapter on the origin of the alkaloids In the 
plant is the most interesting in the book, not because 
it throws much new light on the problem, but rather 
because It reveals the enormous difficulties which susv 
round It The authors, rely on the proteins for their 
raw material, which, it is well known, contain no 
pyridine, Quinoline, or lftoqyinohne constituent For 
these nijclei they have recourse to such protein pro¬ 
ducts "as lysine and arginine, which can conceivably 
1 be fused Into rings and bnng to their aid fonnalde- 
hydemand its reduction and oxidation products, methyl 
alcohpM add formic add for further elaborating these 
* simpler ring compounds. Theorising is a necessary 
PS# of every progressive science, and no fault need 
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be found with the author* if they tike to ttctt’^Mk 
Ingenuity on so fascinating a theme. At the same 
time, it may be pointed out that, if protein material* 
are to be taken as the starting point, the orl#fc ell 
such compounds as tyrosine and tryptophane mm 
difficulties quite as great as those which surround then 
natural synthesis of the alkaloids J B> C. 


PRACTICAL GARDENING * , 

Manual of Gardening A Practical Guide to the Mah * 
tng of Home Grounds , and the Growing of Flowers/ 
Frutts, and Vegetables for Home Use By L* H. 
Bailey Pp xvi+539 (New York The Mac¬ 
millan Compan>, London Macmillan and Co., 
Ltd , 1910 ) Price 8s 6 d net 

P ROF BAILEY is already very well known to 
reader* in this country as the author of 
numerous works upon various branches of scientific 
horticulture His greatest work is a "Cyclopaedia of 
American Horticulture,” in several large volumes, and 
containing an immense amount of information on 
American garden ptants, contributed bj a large num¬ 
ber of specialists The present work, though far less 
ambitious, will be found extremely useful to gardeners 
in tlt« States, e\en to those with very little experience, 
for the author, specialist as he is, finds no difficulty In 
writing upon garden subjects in a manner easily 
understandable bv amateurs 
In a large measure the work Is a combination and 
revision of two former volumes, "Garden Making'' 
and "Practical Garden Book,” and it constitutes a 
guide to the making of home grounds, and the grow¬ 
ing of flowers, fruits, and vegetables for home use. 

Gardening in the States is not so general or tech¬ 
nical as it is m our own country, and most of those 
who attempt to practise it find a great difficulty 
at the very outset, for they have few good models 
available to inspire them with correct ideas. In a 
large number of instances the formal method of design 
and planting is given preference, and the ordinary 
formal garden in America has most of the blemishes 
such gardens possess at home, but few of the virtues 
that characterise this system of landscape gardening 
at its best There are certain instances of first-rate 
formal gardening in America, but, as the author of 
" The American Flower Garden " pointed out recently* 
the public has seldom the opportunity to inspect them. 

Prof Bailey’s advice on the formation of gardens 
is therefore very opportune, for whilst he does not 
show himself os a partisan of either of the oppoeed 
methods, he explains carefully and in great detail how 
to make the best use of both by adopting them to the* 
special circumstances of site, aspect, altitude, soil, and 
climate Having discussed the "point of view' 1 with 
regard to laying out the garden and planting it, the 
author proceeds to relate in detail the treatment of 
the more important specks of plants The diopter 
on the protection of plants from things that prsy upon 
them (pests) is unusually valuable, for Prof* Balky 
has a rare experience of the subject Chapter* ix, 
and x- deal respectively with fruit and vegetabks/noti 
on these subjects cultural details am supplied pfk 
almost every crop. The crops art much the samp 
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pint; indeed, the fruit ’crop* are identical, whilst 
wpH-known vegetables are Included amongst 
Oboes cultivated in America, but there are tome which 
art familiar to us, including such as the sweet- 
pdtato, Rutabaga (a kind of turnip), watermelon, 
pepper, and okra. The okra is a plant belonging to 
the cotton family, and the green pods are used for 
, making the well-known gumbo soup common in the 
southern States. The pods are also used for stews, 
and they are preserved by drying for use in winter 
The book concludes with a chapter containing cul¬ 
tural reminders for every month in the year, both for 
the northern and southern Slates, the requirements 
differing somewhat widely owing to the great differ¬ 
ences in the climate 

The volume Is freely illustrated, and it contains 
twenty-five plates which are reproductions from 
photographs. Beyond these there arc numerous 
illustrations in the text, most of them from sketches, 
and, taking them generally, they are very inferior, the 
figures of apples and other fruits being particularly 
inadequate and disappointing 


A TREATISE ON BRITISH NUDIBRANCHIA7E 
MOLLUSCA 

A Monograph of the BrHuh Nudibtanchxate Mollusc a 
with Figures of the Species Text by Sir Charles 
EHot, K C M.G Figures by the late Joshua Alder 
and the late Albany Hancock and others Part vui 
(Supplementary) Pp vi +197 +8 plates (London 
The Ray Society and Oulau and Co , 1910 ) Price 
, net 

T HIS “supplement ” to a work issued half-a-century 
ago has been admirably conceived and written 
by the Vice-Chancellor of Sheffield University Alder 
and Hancock’s classic monograph Is known to every 
«narin$ zoologist, and fifty years of research and 
criticism have found scarcely one weak place or error 
in that accurate and beautiful treatise. Ihe authors, 
however, had accumulated certain addenda which they 
would probably have eventually published in the pre¬ 
sent form of a supplement. They knew that certain 
of their descriptions were not sufficiently full or were 
pot based on a sufficiently large number of specimens 
to be fine! Moreover, two generations of zoologists 
opuW scarcely fall to add new forms to a fauna that 
was published between 1845 and 1855, or to discover 
new points in the natural history and anatomy of 
these attractive mollusda. Hence the need for the 
present volume, and hence its matter The illustra¬ 
tions an largely drawn by Alder and Hancock, and 
fcfve been kdpt, in the long interval since they w< re 
tiiaftc, in the Hancock Museum at Newcasde-on-Tyne 
Sir Charles EUot has had them reproduced and added 
to. His long and extensive acquaintance with the 
sobjccts and Its literature In many lands has qualified 
Wm to write a text that shall worthily compare with 
tor of the seven previous parts. The result Is one 
type* wbkb the author and the Ray Society may be 
totor congratulated. , 

j IW Occurrences make such a pleasurable impres- 
Wti npOfr a zoologist as one's first encounter with a 
itopba of this group of astmab* On turning over 
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a stone from the heap that lies covered by laminariafi 
fronds, a grey, slimy object disengages itself from 
the nch animal undergrowth, and on transference to 
a vessel of water, straighten* out its foot, erects its 
sensitive “feelers," and waves its serried “errata” 
The slimy blob has become a superbly coloured 
eohs, or an Aegtrus punctilucens, with coloured light 
emanating from the sparkles on its mantle Such a 
transformation is not readily forgotten, and when 
the attraction of nudibranchb has once been felt, it is 
not easy to resist the temptation to investigate so 
many of these creatures a* can be examined in a 
state of nature The search for them takes one into 
the rich pastures of the sea, and here they must be 
found only by acquaintance with the special haunts 
of each beveral kind The sea, like the land, has its 
season* of plenty and of poverty. In winter and 
early spring few nudibranchs are to be found in the 
lanunarian beds, where later they will abound A 
few Doris, perhaps, no two alike in colouring, and 
an Eohdta paptUova, mav be found gnawing the base 
of a sea-anemone or winding that pink gelatinous 
band of eggs which is to people the water with quaint 
free-swimming larvae But as spring conies, the 
nudibranchs increase in number, and proceed at once 
with the great bustness of procreation The hydrolds, 
sponges, or alcyonium are the special resorts of Doto, 
Doris, and Tntonia Others affect sea-weeds, and 
■ are scarcely to be detected in the axils of their food- 
plant One kind, a glutton, is found only on the 
eggs of certain fish Another eats out the soft parts 
of a sea-squirt, and then lies buried in the eviscerated 
tunic Altogether in the British area there are more 
than a hundred species, a synopsis of which forms the 
last portion of this work. 

The mode of treatment may be shortly summarised 
First comes a chapter on variation and distribution 
In colour particularly nudibranchs offer a Consider¬ 
able range of variation, in part due to food, in larger 
f p.irt to light-factors that have as yet not been 
examined Age differences between individuals of 
the same species introduce another source of diversity, 
and the phenomena of autotomv among Eolids is a 
further cause of discrepancy With regard to distri- 
, button, Sir Charles EUot summarises a great mass of 
evidence m a few pages The most salient facts are 
the similarity of the nudibranch faunas In the northern 
and southern parts of the Atlantic, the similarity of 
the nudibranchs m the North Atlantic and North 
Pacific Oceans, and the distinctness of a tropical 
fauna In the intermediate rone 

“It is interesting to see that the water* of the 
South Atlantic bevond the tropics contain form* very 
similar to those found in the north, if not identical 
with them” (p, 11) 

Eolids appear to be preponderant in Arctic and 
Antarctic water*, Doris in tropical waters With 
regard to the vexed question of nomenclature, Sir 
, Charles takes up a position intermediate between the 
“lumpers,” such as Alder and Hancock, and the 
41 splitters,” such as Bergh, and he has many valuable 
remarks on the synonymy of the more difficult species. 
Two intemtisg chapters follow on the bionomics and 
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development of the group and on the anatomy of 
Doris and of /Eolldia, whilst the questions of dassi- 
fi cat ion, affinities, and descriptions of specie* occupy 
the latter half of the work On these sections, the 
author's intimate knowledge of his subject confers a 
philosophic caution and breadth of treatment Atten¬ 
tion may be directed especially to the discussion of 
the relations existing between nudibranch and tecti- 
branch moll use a (pp 89-92), and to the descriptions 
of fifteen species not described in the monograph 
Malacologists are under a great debt to Sir Charles 
for this fine work, which is worthy of the classic 
that it supplements b W G. 


WILD FLOWERS 


Wild Flowers of the British Isles Illustrated and 

written by H Isabel Adams Revised by James E 
Bagnall Vol h f order xlu , Campanulace® to 
order Ixxxvi , Arace®, completing the British Wild 
Flowers with the exception of Water Plants and 
Trees Pp xl+199 (London W Heinemann, 

1910 ) Price 30k net 

T HE talented author of the volume under review 
has made the fatal mistake of attempting to 
serve two masters, and with the inevitable result 


Front die artistic point of view the plates are for the 
most part very good, and they combine accuracy of 
detail with bcauly of arrangement No doubt they 
have suffered somewhat in the process of reproduction 
by the three-colour process, especially ns regards the 
green tints, but the original drawings must be excel¬ 
lent An attempt has been made to produce a British 
flora of an up-to-date character, based on the last 
edition (loth) of the London catalogue, and also to 
produce an illustrated flora The work before us is 
incomplete from both points of view 
As a flora the omission of trees, referred to on the 
title-page, is a great mistake, but the complete neglect 
of Juncacea, Cyperace®, Gramme®, and other mono- 
cotyledonous natural orders, without a word of ex¬ 
planation, deprives the book of any real scientific 
value “ Water plants " are also said to be excepted, 
as well as trees, but the definition of a water plant 
adopted by the writer must be individual and peculiar 
since Hottoma palustns, Nymphotdes ( VtUarsta) pelta - 
turn, Loheha Dortmanna, and others are not only 
included but illustrated It is not eas> to suggest any 
reason for the omission of other natural orders not 
specifically referred to, such as Etoagnaccse and Lor- 
anthace®. There can be no question that both sea 
buckthorn and mistletoe are " wild flowers of the 
British Isles ”, the former might be ruled out of 
oourt as a tree, but its claim to inclusion is a strong 
one when the non-British Lycium chmense forms the 
subject of a welhexecuted drawing The common 
privet, too, is scarcely a tree Plantains also, wild 
flowers far excellence and decorative also, fail to find 
a place hr the volume, and one Is tempted to conclude 
that certain plants do not find favour with the writer. 
It is not a ease apparently of the weakest going to 
the waftor of suffering minorities, since other natural 
Infers with only ona or two genera are to be found 
in their proper place. 
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'rtie descriptions of the various species are on the 
whole well drawn up, and some Interesting generaf 
information is given under each natural order. An 
attempt is made in some orders to make a slight key 
to the genera and species, but unfortunately for the 
unlearned student the keys are not very helpful. In 
the Labiatse, for instance, the contrasted heads of the 
key have no logical sequence They run as follows.— 

Corolla, 2-lipped, and usually 5-lobed. 

Stamens 4, 2 outer longer 
Stamens 4, calyx-tube with 10-13 riba. 

Calyx 2-lipped, closed in fruit, stamens 
In upper corolla-lip 
Corolla bell-shaped, with 4 nearly equal lobes; 
calyx with 5 equal teeth. 

There appears to be no reason from such a key why 
one genua should be placed under one heading rather 
than under another 

Enough has been said to show that this book cannot 
rank as a valuable contribution to the science of 
botany, and it is all the more to be regretted when 
the excellence of the drawings is considered Although 
in some of the plates there is unnecessary crowding, 
yet the draughtsmanship throughout is of a high 
ordei, and the plates of Convolvulus and Tamus com - 
munts , to mention two only, are beautiful works of 
art, A complete series of plant pictures of our British 
flora by Mrs Adams would be of considerable value, 
and it is a matter for regret that so much skill and 
labour should hive been expended on a book so pre¬ 
tentious and incomplete, which, with all its accuracy 
of drawing, unfortunately can only be regarded as a 
work for the drawing-room table 



SHALLOW-WATER STARFISHES. 
Echtnoderma of the Indian Museum By Prof Rend 
Koehler Part vi , Asteroidea (U) An Account of 
the Shallow-water Asteroidea Pp iqi + xx plates. 
(Calcutta Printed bv order of the Trustees of the 
Indian Museum.) Price 20 rupees. 

I N this carefully executed and copiously illustrated 
memoir the starfishes of the Indian littoral are 
for the first time regimented, from material collected, 
between the Persian Gulf and the Malay Peninsula, 
during thirty years of steady work, by the Royal 
Indian marine survey-ship Investigator, supplemented 
by local contributions from the recently commissioned 
Bengal Government Fisheries' steamer, Golden 
Crown. 

Sixty-seven species are enumerated, of which twenty, 
eight are described as new. Among the novelties, 
though there is nothing very surprising, the species 
of Astropecten, Anthenea, Gonlodiscus, Ntrdoa, 
Luidia, and Ophidiaster predomfctate. 

Of old-established species several that were In¬ 
sufficiently characterised by their Authors, or that have 
never been figured, are here re-described With Infinite 
care, or interpreted by wonderfully lucid photographs, 
according to the requirements of each case, the autfadr 
having taken the trouble to rivet attention on nothing 
less authentic than the very “types. 11 This method 
Of work, together with the fact that cert ain . gcoa rw uf 
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gd$$fcul*rjy the by no means easy genus Pcntaceros— 
«r* practically revised, within set geographical limits, 
adds enormously to the value of this conscientious 
tqfaOgfAph 

Though the work is for the most part descriptive— 
almost commendably so In an age of easy speculation 
—the author takes pains to set all his species In their 
due relations Of Palmtpes sarasim he observes that 
hs differences from iU congeners are almost of generic 
value, and of Valvaster that Its peculiarities are almost 
Anciently exclusive to give it rank as an Independent 
l&rily He also discusses the position of the irre¬ 
concilable genus Metrodira, which he hfts no hesitation 
In establishing among the Lincklldae Nor has he 
forgotten to notice the small parasitic mollusca found 
on aperies of Stellaster and Palmipes 

This Is Prof Koehler's sixth memoir of the fine col¬ 
lection of Echinodcrms of the Indian Museum, and, 
as India Is still meta incognita so far as the Echinoiden 
are concerned, we trust that it is not the last 

One criticism, however, mav be offered of this 
memoir, as of its precursors of the senes, nomel), 
that It is -too exclusively addressed to the specialist 
Species are examined and described with acumen, but 
there are none of those ^noptical tables, of educa¬ 
tional value, which the student has almost a right to 
expect In a museum publication that treats In its 
entirety one large component of a fauna If the 
author would crown his labours in this field by pub¬ 
lishing synopses of the families, genera, and species 
of Indian Echinoderma, he would “thereby highly 
oblige" many to whom, though they are not experts, 
whatsoever passeth through the paths of the seas is of 
interest * 


experimental ELECTRICITY AND 
MAGNETISM 

( 1 ) Pf&cttcal Electrical Engineering for Elementary 
Students • An Elementary Laboratory Course for 
Students of Electrical Engineering tn Trade and 
Technical Schools By W. S Ibbetson Pp xn + 
15S (London E and F N Spon, Ltd , New 
York Spon and Chamberlain, 1910) Price 3$ 6 d 
net. 

(a) Practical Electricity and Magnetism A First 
• Year's Course By R Elliott Steel Pp vm + 175 
(London • G Bell and Sons, Ltd , 1910 ) Price 2s 
(3) EUinentary Experimental Electricity and Mag - 
hetism. By W T Clough. Pp. viii+S55 (London 
Methuen and Co., Ltd , 191a) Price as 6 d 

HpHB first two books are intended to cover first-year 
A laboratory courses, in the one ease for technical 
rtudents, In the other for beginners in science at a 
•ohobi or college. The usual differences are to be 
noted between them, the second being far more 
tbtorettcat than the first, and also containing sections 
Ptf magnetism and electrostatics, which the other does 
notfrock 

The system employed, by Mr. Ibbetaenjs excel- 
and could with advantage be adopted in any 
wflhftfrnl schools in which a similar scheme h not 
1 !It is ^erttop* to be regretted 


that no experiments with magnets arc Included, un¬ 
less the student Is Intended to have taken a pre¬ 
liminary course in electricity and magnetism under 
the heading of physics 

Slight alterations In the experiments will have to 
be introduced in different laboratories to suit diverse 
conditions, as the book has evidently been written to 
fit the apparatus employed m one particular school. 
This defect shows itself most prominently in the too 
narrow specification of the instruments to be used 
in the experiments, instead of general advice to 
enable students to select instruments and resistances 
suitable in their range and capacity 

Ihc connection diagrams are, on the whole, very 
good, the boldness of their drawing being a valuable 
feature They could be improved, however, especially 
in the cases of more complicated experiments, by 
simplification of the drawings of instruments and 
switches and the avoidance of cross-overs wherever 
possible 

In experiment xxxv the use of a standard resist¬ 
ance In connection with the calibration of a voltmeter 
seems quite unnecessary, and confuses the experiment 
with the calibration of an amperemeter 

“Shunt dynamo, separately excited/* is a very con¬ 
tradictory term, which appears on p 144, moreover, 
the experiment can be performed just as well with a 
generator with a low-resistancc field winding 

Thfe complete lack of any reference to the error 
due to the voltmeter current when measuring resist¬ 
ance by the ammeter-voltmeter method is a serious 
defect When measuring efficiency in the photometry 
experiment, the connections are made so as to avoid 
this error, but no reason is given On the whole, 
however, the expenments arc detailed with the care 
and exactness so essential when dealing with elemen¬ 
tary classes 

(2) Mr Steel’s book contains instructions for carry¬ 
ing out a great many experiments, but the language 
is hardly concise enough for scientific work The use 
of supply mains and accumulators is avoided, which 
renders the book suitable for some few laboratories 
but unsuitable for many others The comparative 
absence of diagrams of connections is a great draw¬ 
back, and the few which appear are not good 
examples for students to copy from 

(3) Mr Clough’s book is intended to act as m 
theoretical text-book, as well ns a practical guide in 
the laboratory, for students preparing for the 1 elemen¬ 
tary examinations In the subject 

Magnetism and statical electricity together occupy 
the first one hundred and fifty pages of the book, and 
voltaic electricity the remaining one hundred Voltaic 
work is explained from a statical point of view In a 
method somewhat unusual at the present day 

The diagrams and illustrations are plentiful, and 
the type la varied So as to call into prominence the 
most important passages Numerous exercises are 
given, chiefly drawn from recent examination papers, 
which should be very helpful for intending candidates. 

A few omissions are noticeable, eg, no reference 
Is made to the moving-coil type of galvanometer, 
which la mors frequently used than the suspended- 
magnet type. 
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OUR BOOK SHELF 


The Calculus for Beginners By J W Mercer Pp 
xiv+440 (Cambridge University Press) Price 
6 s 

Students of ordinanr endowment form the habit of 
observing things before words The author of this 
work has therefore wisely begun with the notions of 
velocity and gradient of a curve before introducing 
dyjdx as the Instrument for measuring them The 
purely mathematical aspect of a limit is not omitted, 
out it Is subordinated, the need for it precedes its 
Introduction hor many purposes, and at any rate 
for initial study, this course is quite satisfactory, and 
die author will find most teachers in agreement with 
him In thinking it I9 also wise even for those who are 
to proceed to the more severe and formal study of 
the calculus While he doubtless recognises that 
physicists, engineers, and chemists would benefit by 
finally surmounting the difficulties of the notion of a 
Kmlt, he does not make it his business in this book 
to give the first importance to the difficulties of analysis 
presented by his subject 

The ground is covered sloulv at first, some 250 
pages arc devoted to the tase of x % in all its bearings 
before smx, cosx, a', log r, Ac , ore discussed, even 
flic rules for the differentiation of 1 product and 
quotient being postponed until the student Is well on 
with the subject Those who think that this is a 
large allowance of pages to the earlier part of the 
calculus should remember that the shortest account 
of a mathematical doctrine is not necessarily the one 
which occupies the fewest pages An excellent feature 
Of the treatment is the introduction of integration 
under the heading, “ Given dyjdx, find y ” The 
student cannot have It impressed upon him too soon 
that the determination of a function is often most 
easily carried out by first finding the rate of variation 
of the function In his graphical work he has prob¬ 
ably often observed this rate of variation, so that 
the notion has more chance of appearing exact than 
that of the limit of a sum, and he has at the same 
tfme the advantage of getting the most out of the 
newer ideas with which he has become acquainted 
The introduction of r* graphically is the necessarv 
outcome of the author’s whole method, and will give 
• conviction that seldom if ever results at first from 
the complete algebraic treatment 
The work, which is well supplied with diagrams 
Is certain to be used bv many teachers, who wUl find 
it well adapted to meet the requirements of those for 
whom It is written 

A Text-Book of Organic Chemistry By Prof A F 
HoUeman Edited by Dr A Jamieson Walker, 
assisted by Owen E Mott Third English edition, 
partly rewritten Pp xx+599 (New York* John 
Wiley and Sons; London Chapman and Hall, Ltd , 
1910 ) Price a 50 dollars 

The first edition of this book was reviewed In flie 
columns of Nature in 1903, and we were impressed 
with It as being a most useful addition to the book# 
In English on organic chemistry Since then we have 
recommended it to students, who nave found its study 
both Interesting and useful Evidently the book has 
Sled a want in the country, a* a second edition was 
published In 1907, and now we have before us the 
third edftjon. 

ConwdeTable additions have been made in this Issue 
owing to the advances ki organic chemistry which 
have taken place* The chapter on proteins has, for 
been rewritten, and is now Incorporated with 
the moral scheme of the book, whereas in the first 
two etffionft the proteins were placed in the appendix 
Furthermore, the translator has introduced the protein 
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classification adopted by the Chemical Society, whkft, 
of course, is a great advantage to English rea^tfc* 
Another chapter which has been enlarged and eMQt- 
pletely rewritten Is that on pyrrole. 

In reading through the book one continually comas 
across small alterations, sometiiqes considerable altera¬ 
tions, where recent advances have shown the m tw 
sity for revision or additions. For the purpose of 
” review, it Is not necessary to direct attention to each 
alteration or addition, it is more to the poibt to 
remark that the book has been carefully revbed and 
brought up-to-date, and that the high standard of tha 
work has been maintained in the third edition. It la 
to be thoroughly recommended as putting In a «UO» 
dnet and readable manner the salient facts of organic 
chemistry The book is not exhaustive, but the 
student who has carefully studied It will be In a posU 
tlon to read with understanding and discrimination 
larger works on the subject, which, without the pro* 
vious knowledge obtained from this work would be 
beyond him F M P 

A Popular Guide to the Heavens By Sir Robert S» 

Ball, FRS Pp xii + 96+81 plates (London. 

G Philip and Son, Ltd , 1910) Price 15* net 
There appears to be little difference between the pre¬ 
sent book and the second edition, issued in 1905, and 
reviewed in Nature of Marth 9 of that year (vol lxxl, 
p 437) Ihe number of plates and descriptive text ift 
the same, but a frontispiece has been added, giving 
reproductions of drawing* of the miner’s cornet (19x0a) 
and Halley’s comet 

We must express astonishment that this "Popular 
Guide to the Heavens" should contain no reproduc¬ 
tions of the remarkable photographs of solar faculm 
and flocculi taken by Hale, DetJandres, and others In 
recent years. These pictures are among the most 
striking Illustrations of celestial phenomena ever pro¬ 
duced , yet no notice Is taken of them in plate or text. 
The sun is represented bv two plates, one showing a 
large sun-spot and the other some great prominence*. 
We suggest that it would be far better not to illustrate 
solar phenomena at all than to let thesd two plates be 
considered to represent the most interesting pictures of 
modem solar physics 

The book contains many beautiful pictures and 
valuable maps, and is altogether an attractive volume, 
but there 1* no reason why people who possess the 
second edition should purchase the new Issue with 
the view of finding further illustrations of astronomical 
progress 

Catalogue of Hardy Trees and Shrubs Growing in ft* 

Grounds of Syon House, Brentford . By A B* 

Jackson. Pp. x+38 (London West Newman 

and Co , 1910 ) 

The unique collection of trees and shrubs in thfr 
grounds of Syon House, Brentford, the Middlesex seat 
of the Duke of Northumberland, has not been cata* 
logued within the last sixty years, during which tithe % 
there have been many changes, as specimens have 
died off and new species have been introduced The 
chief interest lies in the fine old trees, some of which * 
are the best representatives of their kind in the king* 
dom. Two black poplars, estimated to'be xaS fed} 


approximating to 58 feet Ln height. The collection w 
deciduous cypresses, Taxodium distkkum, showing 
the so-called knefs, are famous, and hare been ft* 
qtientiy described; some fine specimens of gelfcmtf 
cfsnato (Urtkacw) are remarkable, The torn* 9 
Information consist, so far as le posaflbfet of pofrWjH 




sltuatioa in tha garden, country of 
and data of introduction, interleaved blank 
page* are provided for notes and additions* The 
writer la to be complimented on the accuracy of hu 
work. 

The EtuntiaU of Histology, Descriptive and Pr*c~ 
ttcat> for the use of Students By Prof E A 
Schttfer, FUS Eighth edition Pp xi + 571 
(London • Longsmana, Green and Co , 1910 ) Price 
sos. 6 4 net 

When Prof Sch&fer's “Essentials" made Its first 
dppearance some years ago it was at once recognised 
that here was the book which had long been wanted, 
gad it has since then continued to occupy the foremost 

K “ ce In the estimation of both teachers and students 
ery successive edition has kept the work fully up 
to date in regard to practical methods, descriptive 
letterpress, and last, but not least, illustrations Any 
extended notice of such a well-known text-book is 
£|mte unnecessary, all one need say of the eighth 
wltion is that it fully maintains the high standard 
of previous editions, and the author is to be con¬ 
gratulated on the continued and 
wellt-deserved popularity which it has 1 

obtained W D H-— 

The Charm of the Road England __ 

and Wales By James J HTssey, / 

Pp xviu+aafi (London Map- / 

trillion and Co, Ltd., 1910) -7- 

Price 105 net —— - 

Itf his latest book, Mr Hissey is as- 

successful as ever in painting the_ 

Charms of travel in one’s own coun-_ 

try The journey described in the_T 

present volume was begun without 

a premeditated plan, the author- 

aays —“ To us the destination was-V 

a trivial detail, left to settle itself_ j 

each day, the joy of the journey_ 

was the thing, therein our pleasure 
lay " Certainty Mr Hissey’» gos- » ™ Jp rilB , j l 
wpy description of the places and* 
scenes they met with, and the quaint 
experiences they were fortunate ____ 

«nough to have, is more than 
sufficient to convince the reader 
that-the fortunate possessor of a motor-car, a pleasant 
companion, and plenty of leisure, can hove an excel¬ 
lent holiday indeed in straylhg from one shire to 
another, as fancy dictates. 

, Th$ excellent photographs which illustrate this in¬ 
teresting travel book are good testimony to Mr 
Hisfey's keen eye for the beautiful and picturesque 

LETTERS TO THE EDITOR. 4 

Wtor d*M not ho id himself responsible let opinions 
oppressed by his correspondents Neither con he undertake 
te retnm^or to correspond with the writs?s of, rejected 
J motmsoHpis bunded for this or any other hart o/Natoei 
No notice fs taken of anonymous eompnrications \ 

VtrlM Mtefalharmogrime and the Influence of Ica- 
* btefa on the Temperature of the Sea* 

Till application of precise temperature measurements to 
W ^tewwrtipn of the foraution and disintegration of 
f&VS 1 m*Wteted to rap the poeel- 

being very delate electric*! thermometer* on 
SSS 5 **ritorrine the proximity of Iceberg* On 
?? WWentfj^mid the fact 


likely to be uncertain, except when very close to a berg> 
it was -some time before 1 could arrange for the necessary 
trials 

In tha meantime I had devised a practical form of 
electrical microthermometer, which was given a thorough 
test on board the Canadian Government ice-breakera. 
during the experiments made last winter to keep the river 
clear of ice above Quebec So sensitive and precise did 
this Instrument prove, thnt a uniform temperature gradient 
in the water of one-tenth of a degree per mile could bo 
determined from the ship, approaching an ice field from 
open water, to an accuracy of a thousandth of a degree 

The Interesting experiments of Prof Otto Pettersson on 
the influence of Ice on oceanic circulation, described in the 
Geographical Journal for 1904 and 1907, made it appear 
highly probable that the experiments I wished to try would 
prove successful Dr Pettersson showed that ice melt¬ 
ing In salt water produced two cold currents, one of fresh 
water which flowed out on all Bides over the surface of the 
sea, and one of salt water which sank down by tha 
ordinary laws of convection A third current of warmer 
sea water flowed in towards the ice, under the surface, and 
produced the melting of the Ice 

Through the kinaness of the Hon L P Srodeur* 
Canadian Minister of Marine, passage was secured on the 


WWW reported ibat temperature measurements were 
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Fig. 1 — ‘Ttmptr&Uirt Gradient w an Iceberg. 

COS Stanley for the trip to Hudsons Bay last July 
Vs other duties prevented me from being absent from 
Montreal for so long a time, I was fortunate in being 
able to send Mr L V King, who had so ably assisted 
me during the previous winter in ice studies, and who had 
gained great facility in using the microthermometer 
In addition to the ordinary wire bridge which we used 
In our river experiments, having a scale nearly 2 feet 
long for one degree, we adapted a Callender recording 
mechanism to our needs, which gave us a seals of i° C , 
equal to 8 Inches The automatic recorder could be 
•witched on to the mi c roth er mometer at any time, and 
records accurate to one-hundredth of a degree obtained at 
any part of the temperature scale They were obtained 
while the ship steamed at full speed through heavy seas, 
and were unaffected by the motion 
I venture to show two diagrams from the many Mr. 
King obtained, which illustrate the disturbing effect of ten 
on the temperature of the tea in summer rig 1 shows 
the temperature, gradient approaching and receding from 
a targe Iceberg passed within a half-mile from tha ship In 
tha open sea off the Labrador coast The ship’s course 
Is shown relative to the Icebprg Fig a shows a micro- 
thermogram of sea temperature traced directly from the 
charto. The proximity of ice is at once shown by a 
movement o£ the pen of the recorder off the scale, to 
return again to approximately the same position alter the 
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Iceberg is pasted In nearly every record we have there 
It a small rise of temperature above the surrounding tea 
temperature before the fall occurs, which seems charac¬ 
teristic of an iceberg effect 

In the light of the microthermograms we have obtained, 
the usual method of taking temperatures at sea teems 
decidedly inadequate Thus, even if temperatures are 
taken over the side of a moving ship every fifteen minutes, 
readings are obtained at about two- to three-mile intervals, 
which obviously cannot be of milch value In determining 
the temperature gradient characteristic of an iceberg 
They might easily, as some of our charts show, indicate 
a rising rather than a falling temperature The ordinary 
marine thermometer, with a degree one-eighth of an Inch 
long, would miss entirety temperature effects made per¬ 
fectly plain by the microthermometer The persistence of 
a temperature gradient In the direction of a ship's course 
la one thing which I think can be relied on to give Ice¬ 
berg warnings, but when the whole temperature drop Ik 



temperature* show no diurnal variation, except in i lba 
former case when near land It seems to be well worn 
to biologists that small temperature variations In the tea 
"jjy be set up by the existence marine life, aoa it U 
difficult to think of any other cause for what we have 
observed It is interesting as indicating how Important 
a part marine Ufe probably plays In the conservation of 
solar energy H T. “ 

McGill University, October ay 


Dun Coat Colour la tha Horae. 

Mv attention has been directed to a letter in Natuxb 
of November 34 over the signature of Prof j Wilton. 
He disputes the accuracy of certain extractions from 14 The 
General Stud Book," which originally appeared In The 
VtUnnary Accord, m my paper on the Inheritance of dun 
coat-colour Prof Wilson also states that In the Stud 
Book entries there is a considerably 
element of doubt This would appear 
to be the usual attitude of his mind in 
relation to data which do not exactly 
fall in with his own theories 
Let me first take the cose of the 
mare Sflvertocks (foaled 1735) I most 
emphatically deny that “ the Stud 
Book assumes " that this mare, which , 
U described as a chestnut on p 1, 
vol 1 , Is Identical with a mythical 
chestnut mere which Prof Wilson says 
was foaled exactly a hundred years 
later The animal to which he prob¬ 
ably alludes was foaled in 1&34, and lx 
entered In the third volume as « 14 bay 
colt SUverlock by Blacklock out of 
Sheba's Queen I would direct Prof 
Wilson's attention to the fact that the* 
chestnut mare Silver locks (1735) is the 
only mare of that name In the first 
four volumes of the Stud Book, and 
that the Stud Book entry 1* perfectly 
authentic, since It was extracted from 
an early Racing Calendar which de¬ 
scribes Silver locks as a chestnut mare 
by The Bald Galloway, out of a sister 
to Chaunter This mare was raced for 
some years, and there Is no room for 
doubt that the was the dam of die dun 
colt Buffcoat, foaled 1743, and of his 
two dun sisters, foaled in 1738 and 


fewer than two degrees in six miles It is evident that very 
sensitive thermometers must be used to detect it 
Besides the disturbing Influence of Ice, the proximity of 
land within a few miles produces effects of great magnU 
tude as compared with die remarkably small variations 
of temperature in the open sea In our case this was, no 
doubt, caused by the cold under-currents being turned up 
by the shoals and shore line of the Labrador const 
For hydrographic work, the determination of current 
boundmto could be mode with great exactness from a 
comparison of the temperature traces and the determination 
of snip s position 

The small inequalities In the temperature of the sea 
•tend ouTln strong contrast to the uniform temperature 
of the St Lawrence Rteer just after the ice has moved 
out in the spring These inequalities of temperature 
RiggestuM ont f the possibility of a vertical circulation set 
JP ®y Iwvsction currents, which must be an important 
• factor In the retention Of the solar energy absorbed by 
tha pea. It explains why our records of air and sea 
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1739 respectively, all three bring by 
The Godolphin Arabian (brown or bay). 
Does Prof Wilson mean to Imply that 
Lord Godolphin was so dishonourable 
os to run Buffcoat under a false pedi¬ 
gree, for that in effect is what he wbuld 
have us believe? I have already 

directed his attention In a private 
letter to the circumstance that I 

.... . have a portrait of Silver lock* (17x5) 

which shows her an unmistakable chestnut, and not a dun. 

In regard to the dun filly Sarah Curran (i&oa), by 

Robert jEmmett (bay or brown), out of CeltitUte* (Waok), 
Prof Wilson Is certainly misleading, for be falls to* 
disclose the fact that Messrs Weather by distinctly stated 
n T ®L. P 7 a 7 » that ,4 thls mare erroneously 

ft? K* v0,ume u dead ” Now, whether 
Pro/ W 1 toon tike* it or not, the breeder of Sarah Curran. 
Mr J T Hartlgan, returned this mare ss a dun I 
Judge he was In a better position VMorm an opinion coo- 
earning her pedigree and colour than my critic, who never 
saw her. 

Prof Witawi says that the filly (1886) by Lord Gougto 
(bay) out of Danseuse (brown) Is described aa tbZyl 
Hers again he does not state the whole truth. At a matter, 
of fact, this filly was returned as bay when a foal, hut 
kf tte colour to tfgfcf d*« in 

♦cl xU- She had then reacfrbd maturity, and was 4 
brood paare. « * f t 

I do not wUh to talc, up your apm In quUtWqg 
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4* iajH^awi or (a; or At* better deacribes the filly 

({tap)^by Alh (chestnut) out of Unexpected (bay) Here,, 
ff&W*4$r» is another instance of reversion to dun which 
has come under my personal notice, via bay-dun hackney 
filly (foaled 1898), bred by the late Dr W Wingate Saul 
She was "by General Gordon, brown (gametic composition 
bco^p-cpestnut) f her dam, Fanny Gordon, a light yellow 
bay with black dorsal band. Fanny Gordon was by 
General Gordon out of Lancaster Fanny, daric liver- 
chestnut J B Robertson 

Lancaster 

Lower Cretacaou* Angioaparma. 

In the bourse of my work at the British Museum on 
Cretaceoua ‘plants, I have examined a number of more or 
less perftdtly petrified " woods '* Such specimens have 
generally been classed together as " Gymnosperms," so 
that they have received little attention from pala&botanltu 
As I am undertaking an exhaustive study of the Cretaceous 
plants, the keeper geology has had sections made of all 
the likely specimens of woods * 

Among those sectioned are Nos V 11517, V 5654, and 
V 545a These are of exceptional interest, because they 
prove to be, not Gymnosperms, but Angiosperms One of 
them Is further notable In having Its phkem and cortex 
petrified, as well as the wood, the majority of silicified 
Woods having lost these soft tissues The specimens were 
collected at different times, which minimises the chances 
of errbr In referring them to the Lower Greensand, and 
from geological and petrological evidence there is no reason 
to doubt that they are, as labelled, of Lower Greensand 
age ft s the Aptian of the Continent) 

I nope shortly to publish a complete and illustrated 
account of these specimens, but I make the discovery 
public naw In the hope of obtaining further evidence 
I-lltherto the floras between the Wealden and Tertiary ages 
in Britain have not received much attention, owing to 
the very scanty and imperfect nature of the fossils re¬ 
presenting them Nevertheless, many collectors may have 
laid aside 14 wood ” from the Greensands, Gault, or Chalk, 
and, If so, might be willing to lend them to me for 
examination 

So far as l am aware, the specimens, the nature of 
which I have recently determined, are not only the oldest 
Angiosperms from the north of Europe, but ore the oldest 
from any locality with petrified structure From the 

succeeding Atbian, FUche described an angkwpermlc wood 
— Laurinoxylon albtense —which he remarked was then 
(1905) the earliest known petrified Anglosperm The 
numerous Angiosperms described from the United States 
and elsewhere from the Potomac and succeeding forma¬ 
tions are leaf Impressions only 
The existence of Angiosperms In northern Europe at so 
early a horizon as the Aptian is a fact which will necessi¬ 
tate revision In some current views as to the early dis¬ 
tribution of the most Important group of plants 

Manchester University M C Stopks 


Tbs Cocoa-Ktalfiif Atoll* 

Ab a contribution from a frank supporter of Sir John 
Murray's theory of the formation of the lagoons of atolls 
by solution, I welcome the criticism of Miss Drummond 
(NAtimt, November 04) 

I must, however, point out that the discussion does not 
co nce rn the question of the power of sea water to dis¬ 
solve calcium carbonate, a fact which, so far as I know, 
If not doubted, but deals with the more special problem 
of whether this power for solution Is the factor which 
has caused the development of atoll lagoons 
She has asked me a question, and I think that she 
ha| herself given the answer to It 
Taking the case which Miss Drummond presents, and 
Accepting all her figures, we have the following facts 
Normal sea water contains o*ta gram of caldum carbonate 
far litre, and will form no precipitate on standing for any 
Wgth of tithe* »£ca water that contains more than this 
quantity (La, 0*649 gram per litre) w{H depollt calcium 
egrbongto "In the crystal'llnd form, and the deposition 
g& on until the solution contains less than Is normally 
waters 
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In this last case, the saturation of the solution, In fill¬ 
ing from 0*649 gram per litre to less than that of normal 
sea water, has passed through a stage at which it la 
represented by the normal 0*12 Therefore, In this case, 
sea water containing o-ia gram of calcium carbonate per 
litre will precipitate Calcium carbonate, and go on pre¬ 
cipitating It until it contains 41 less than U normally present 
In sea water " This fact therefore negatives the first 
statement that sea water containing o-ia gram per litre 
will not precipitate What la the factor that determines 
the precipitation from normal (0-12) saturation In this case 
when, as Miss Drummond sa)s, sea water when allowed , 
to stand will not precipitate? I would suggest that it la 
the presence In the solution of the already formed crystals 
of calcium carbonate—a condition which is also present 
44 in the Interstices of the massive corals in the lagoons " 

F WOO D-J ONES 

Conflicting Dates of International Congresses. 

At the request of the Swedish geologists, tho Inter¬ 
national Geological Congress took place this year Instead 
of in 1009 This year was also that in which the Inter¬ 
national Zoological Congress naturally fell to be held 
Since, for the convenience of university workers, these 
congresses are usually held at the same time of year, and 
Blnce they, with their excursions, now extend over a con¬ 
siderable period, especially m the case of the Geological 
C ongress, it was almost inevitable that the times of the 
meetings should clash This may not affect a large 
number of participants, hut It Is rather hard on paleonto¬ 
logists, whose interests lie In both comps, and who, even 
with the aid of the abroplane, cannot be In two place* 
at once 

I should not trouble you with a complaint about what 
appeared to be inevitable this year were there not sign* 
or the same difficulty recurring in perpetuity unless pro¬ 
test is at once raised As a matter of /act, the committee 
of 41 Palmontologla Universalis," when it met at Stock¬ 
holm, forwarder to the council of the congress a request 
that this Interference should be avoided in future That 
protest seems to have been without result If so, m ign 
the palaeontologist will again find himself summoned 
cither by duty or desire to opposite quarters of the globe 

F A Bather 

Tha Magalospheric Form of Ammodisnis %mertus 

The interesting discovery of the megaloipherlr form Of 
the above spades in some abundance in the North Pacific 
Ocean, as described by Mr J A Cushman In Bulletin 
No 71, U S National Museum, 1910, pp 71-5, and 
noticed In Nature of September 1, brings to mind the 
remarkable occurrence of the megalospheric form only 
(A tenutSt Brady) In some dredgings off Great Barrier 
Island, New Zealand, which I described in the Trans¬ 
actions of the New Zealand Institute in 1905 (1906) 
Curiously, the jmlcrospherlc form was there entirely absent, 
although Dr H B Brady had previously recorded it from 
a neighbouring Challenger station, No 169 The latter 
author regarded A tenuis os perhaps a local variety of 
the better known A mcertvs Rhumbler suggested that 
the form was possibly the megaknpHerlc stage of the 
species, whilst tne present writer, noting a large amount 
of variation In the initial chamber, suggested that a 
microsphere might be present In forms otherwise to be 
regarded as A tenuis % giving the diameter of the Initial 
chamber In the New Zealand specimens as 100 ft to 50 ft 
Mr Cushman's published figure shows an approximate 
Internal diameter of the proloculum as 250 m> which it 
nearer to Brady's published figures than to the examples 
from the GreAt Barrier Island I am now convinred that 
the specimens from the latter locality had abnormally 
small megalospheres, giving the minima of measurements 
so for as known. 

A question here- arises how to account for the remark¬ 
able abundance of Ammodtscut incertus , clenrly of micro- 
spheric relationship, In fosslliferous strata from the Upper 
Silurian to the late Tertlaiy With that problem aa a 
stiggesrftin for observant rhtaopodtets I conclude this note. 

F Chapman 

National Museum/ Melbourne, October ao* 
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THE PHOTOGRAPHY OF NEBULAE. 

C INCE the year 1880, when Henry Draper, of New 
York, ocmeved the first success m photographing 
nebulas, namely, the great nebula in the constellation 
ot Onon, the progress made in this branch of astro¬ 
nomy has been both rapid and secure in this country 
Common and Isaac Roberts, in trance Janssen and 
the brothers Henry, in Germany Max Wolf, and in 
the United btates W H Pickering, Barnard, and 
Keeler, ail have helped to obtain the high standard 
of excellence which prevails to-day 

Both refracting and reflecting telescopes have been 
rivalling each other to obtain the mastery in this 
particular branch, and 1 think that it is generally 
conceded to-day that the latter have won the day The 
great success achieved is no doubt partly due to the 
important progress made in the preparation of the 
photographic dry plate, but a closer scrutiny of the 
whole situation brings into the light the peculiar skill 
of the man at the telescope Isaac Roberts, for in¬ 
stance, had not a very large reflector to work with, 
one of only 20 inches aperture, yet his skill in tuning 
up hu instrument and his very careful “following* 1 
were rewarded by the magnificent set of wonderful 
photographs which he was able to secure 

Again, Keeler, with the Grossley three-foot re¬ 
flector, an instrument made In 1879 by Dr Common, 
which only reached the Untied States in 1805, 
achieved his success only by making a very careful 
study of and alterations m the telescope and its 
accessories While the changes he made were small, 
they had, as he said, “ greatly increased the practical 
efficiency of the instrument, and therefore, small as 
they are, they are important," Unfortunately, Keeler 
died soon after he had commenced his photographic 
study of the nebula, but the handsome volume pub¬ 
lished as a tribute to his memory (“Publications of 
the Lick Observatory, vol ill , 1908 and containing 
splendid reproductions from his negatives, will give 
the reader some impression of the fineness of his 
work 

Beautiful as the photographs which up to the pre¬ 
sent tune have been secured are, there was inherent in 
them some defects which it might have seemed im¬ 
possible to eliminate There is little doubt but that 
all these photographs must now be consigned to the 
second position, to be replaced by those that are the 
work of Prof G W Ritchey, of the Mount Wilson 
Observatory 

Prof Ritchey is one of the band of valuable men 
which Prof George E Hale was fortunate enough to 
surround himself with In the establishment of the 
Mount Wilson Solar Observatory Prof Ritchey warn 
previously one of the staff of the Yerkes Observatory, 
and was in charge of the Instrument shop at that 
observatory, and this shop was regarded of very 
great importance, since it alone rendered possible the 
construction and frequent improvement of instruments 
of new type or special design, provision was also made 
’for optical work on a large scale At the Mount 
Wilson Observatory the instrument shop was natyrally 
of fundamental importance, and it was not long 
before the figuring and mounting of a 5-foot re¬ 
flector was undertaken. This instrument was first 
tested visually in December of the year 1908, and the 
first ce)estial photograph was secured in the same 
montfrof that year. The instrument, mounting, 
dome, building, and accessories were all carried out 
from the plans of Prof Ritchey, and it is with this 
potkftfol instrument of research aid close attention to 
refmUhents that he has been able to make this pro¬ 
gress In the photography of nebula 

Tn the efficient working of a reflectlhg telescope It 
is of great importance to secure as far as possible 
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equal temperature conditions for the telescope, 
and Inside and outside air Thus the telescope aM 
mirror must not be allowed to be heated up dprhtg 
the daytime because change of temperature caufeto a 
deformation of the reflecting surface of the ndrftt 
and an alteration in the length of the telescope Itself. 
Again, bright sunshine on the docile causes the build¬ 
ing to become heated, and this In turn affects the 
telescope and mirror and produces temperature errors. 
It is chiefly the elimination or practically the almost 
complete elimination of such temperature changes that 
has allowed Prof Ritchey to secure his admirable 
photographs, and a bnef account of the way he has 
achieved success will be of Interest In the first place, 
tests were carried on jn the optical shop to determine 
how large a daily variation of temperature was per¬ 
missible without seriously affecting the figure of ao 
large and thick (194 cm at edge, 175 cm. at centre) 
a mirror By allowing the air temperature about the 
%nlrror to rke and fall uniformly for twelve hours 



FlO 1 —Tbo 60-toch nfUctor movntiag la don* 

respectively through o° F. to io° F , the most marked 
effect on the mirror was a deckled disturbance of the 
figure on the outer zones of the surface for a distance 
of 3j or 4 inches in from die edge, these sooee be¬ 
coming too high as the temperature rose, and reoed- 



small. It was finally decided that a dally variation 
of the large mirror of s° F. waa the maximum varia¬ 
tion that could be permitted without perceptible Infart 
to the sharpness of photographic etantmagea. when 
it 1, mentioned that the dally variation of the tam*, 
perature in die unprotected) dome in deer weather 
m the letter half of fane, 1909, at Mount WilSNi 
averaged so 9 F., it will be gathered that the minors 
must nave altered its figure very considerably, fb, > 
contraction of the steel fkdeton tube #as mao Mr 
noticeable, far die apparent change of focal 
found during the night frequently amounted to 
inch. ' 
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to maintain * nearly constant temperature Prot 
Ritchey now encloses the greater part of the telescope 
' the daytime in a light removable room or 
with insulating walls which he calU the 
Ihe walls o? this consist of four thick 


<bam! 
4 *an°py/ 


nesses of fine woollen blankets quilted between covers 
of white canvas while the floor is of mats two inches 
thick made of cheap woven hair sewed between 
covers of heavy canvas At the upper south portion 
of the canopy the head end of tne skeleton tube 
projects and this opening is closed airtight by a 
folding wooden cover lined with wool felt In addi 
don to these precautions the large mirror is protect* d 
by a short cost iron tube and bv the airtight covers 
which protect its surf ice Arrangements arc made 
for moving the canopy easily and entirely out of the 
way of the telescope when In use and replacing it 
When observing is completed While the telescope 
was protected in the above manner a sun shield was 
used to reduce the daily variation of the dome This 
consists of gores of heavy white canvas heed to a 



JFw ■ —Tbs nsw photographic pUta carrier on the to inch refector 


strong framework of steel pipe Ihe onvis was 
thus retamed two feet from the steel covering of the 
dome due provision being made for the free circuh 
turn of the air beneath the canvas In this w iy the 
daily variation in the dome was decreased to io° F 
m July while the change in focus of the mirror was 
reduced to o oa inch 

By the combination of shield and canopy the in 
side daUy variation of temperature in the fatter was 
only 38* F in August and September, and the 
apparent alteration of focus reduced to 0005 inch 
rrof Ritchey proposes in future two improvements 
when he still further hopes to reduce this daily ampli 
tilde of venation first to place in the canopy a small 
refrigerating apparatus with a controlling thermostat 
and eecodoi to enclose the complete telescope in the 


refinements in controlling temperature 
f&anjfce*, he adopt* the knife-edge method of focussing 
die at#U*r images a moat important consideration In 
or nebular photography By this means he is 
to locate the focal plane to within 0001 inch 
i Jb# hdp of his new date-carrier the focal plane 
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and the plane of the film of the photographic plate 
can with certainty be made to agret within 00003 inch 
While making an exposure he has occasionally to re¬ 
move the plate to check the position of the focal plane 
of the mirror Since the adoption of the canopy and 
shield he has found that re focussing about every half- 
hour in the early part of the ni^ht and about every 
three quarters of an hour after 11pm is sufficient 
for accurate working 

The efficiency of the whole instrument is such that 
Prof Ritchey states — 

All of the uniertaintitb which usually occur in making 
long exposures with very large instruments ire eliminate! 
A plate can be exposed n ght aft r n fcht if dea r d with 
tl e assurance that no error in focus grtater tha 1 one or 
two thousandths of an inch can occur and th it no rotation 
of field can take place w thoul mmed itely be ng detected 
and corrected noth of these condit one are absolutely 
necessary for the finest results w th an instrument so 
powerful and sensit ve as the 60 in h On the best 
of these negatives with exposures of eleven hours the 
s mlkst star images are 1 03* seconds in d ameter 

lo ensure the finest of fin il product*, Prof Ritchey 
1 istly abandons the ui»e of rapid plates which as is 
well known art always associated with coarseness of 
grain and emplojs Seed <13 pjates almost exclus¬ 
ively 

A close examination of the reproductions of some 
f the nebulae which ht publishes with his latest com¬ 
munication indicates in a striking manner the wonder¬ 
ful sharpness and richness in detail of his photographs 
It is interesting m this respect lo comp ire Ritchey s 
photograph of the spiril mbuli Messier 51 Ganum 
Venaticorum with that of Keeler reproduced in 
vol viu of the Publication* of the Lick Obscrva* 
tory (phte 47) those of I sane Roberts in vqIs i ana 
1 of his Pm tognphs of Stars Stir Clusters and 
Nebula (plates 31 and 15 respectively and lastly 
tint by Ritche> himself tiken with the 2 foot reflector 
f the Itrkcs Observatory and published in vol u 
f the Public ition of the \erkes Observatory 
(plate aq) 

Bearing in mind the differences m qu ility of the 
reproductions to which references above are given thee 
superiority of Ritchey s latest achievement is welt 
marked 

In a more reunt announcement (Jlf nthlv Notices 
R \ S vol lxx Supplementary Number No >) and 
tilted September 17 Prof Ritchey directs attention ta 
\erv important u ntlusions which he is able to arrive 
at from his recent photographs These are that the 
spiral nebula are not only distinguished by many 
sharply marked characteristics from all other classed 
cf nebulas but that the spirals themselves exhibit 
marked differences from each other in regard to the 
distribution of the nebulous stars differences which 
as he states possibly correspond to successive stages 
of development 

It is in the presence of such photographs as these 
and more especially those where the nebuldB are of a 
spiral nature that one's attention is directed to the 
question of the origin of stars themselves 

AH self luminous bodies as Sir Norman Lockyer 
states in the first of h s General Conclusions at the end 
of his work The Meteoritic Hypothesis in the 
celestial spaces are composed either of swarms^ of 
meteorites or of masses of metrontic vapour produced by 
heat The hedt is brought about by the condensation of 
meteor swarms due to gravity the vapour being finaUy 
condensed Into a solid globe 
Such a photograph as that of Messier <1 wtnjto 
represent the above words in picture form Prof 
Ritchey in commenting on these spirals which he 
has mort recently photographed says that they all 
contain great manbers of soft star like condensations 
which I shall call nebulous stars They are possibly stars 
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In proceht of formation In general they He in streams 
Which follow the curvature of the convolutions Together 
with the smooth nebulous material in which they are 
apparent!) floating, and out of which they are apparently 
forming, they constitute the convolutions '* 

While a detailed study of individual nebulae endorses 
the meieoiitic hypothesis regarding the formation of 
stars, the hypothesis itself requires the presence of a 
considerable quantity of self-luminous or non-lurmnous 
matter scattered throughout space The recent* ad¬ 
vances in the photography of nebula; have, however, 
very considerabU altered the generally conceived 
notions regarding the amount of nebulous mutter dis¬ 
tributed in the heavens After Keeler turned his 
attention towards photographing nebulee, he soon 
found that he uas able considerably to increase the 
number of known nebulse with the aid of the Crossley 
reflector In this research he reached 
two important conclusions — 

(i) “ Many thoutmnds of unrecorded 

nebulee exist in the sk> A conserxative 
intimate places the number within reach of 
the Lrovdey reflector at about 120,000 
The number of nebulee In our catalogues is 
but a small fraction of thu ” (3) 11 Most 
of these nebulae have a spiral structure " 

In the preface to the volume contain¬ 
ing Keeler's photographs it is stated — 

11 The number already discovered and 
catalogued did not exieed 13,000 Later 
observations with the Crovsley reflector, with 
longer exposure-times and mom sensitive 
plates, render it probable that the number 
of nebulm discoverable with thU powerful 
Instrument is of the order of half a 
million " 

While the above estimate relates to the 
capacity of thi Crossley reflector, what 
number of additional nebulee should be 
added when the very much greater 
efficiency and aperture of the Mount 
Wilson Observatorv's reflector U taken 
Into account * Prof Ritchey, ns has 
been shown above, has demonstrated the 
far-reaching capacity of this instrument 
and Its enormoush improved efficiency 
for nebular photography Further, vhen 
the 100-inch reflector of the same 
observatory is brought Into use, what 
will then be the approximate number of 
known nebulee 9 

Again, white all these instruments can 
only record the existence of self- 
luminous matter in space, what estimate 
should be made for the number of re¬ 
gions in the skv in which matter which 
la not luminous is present 9 The only 
Conclusion that can at present be draw n 
{9 that amount of matter distributed In 
space is really enormous compared to 
tnat which is generally conceded to be 
the eft** If, as very probably is the 
case, this non-luminous matter is as fre¬ 
quently distributed as that which is 
luminous, then any hypothesis to explain 
inorganic evolution must be founded on 
a meteorite basis* 

The Vork of modem large reflecting telescopes in 
adding to our knowledge of the probable amount of 
nebulous matter in space Is of very great Importance, 
and th^Nmpgniflcent success of Prof Ritchey in his 
latest achievement forms another opportunity for the 
hearty congratulations of all astronomers to be ex- 
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tended to him. Prof Ritchey is to be envied, not onty 
for working in a country where astronomy in all it# 
branches is so well fostered, but for being ope of the 
members of the staff of the Solar Obso-vatory on 
Mount Wilson, an observatory which is so magnifi¬ 
cently endowed On that mountain, when it is 
decided that a specirohellograph, which we in this 
country would consider of very large dimensions} 
would be capable of accomplishing better research 
if another of double its size were instituted, then 
promptly the necessary funds are forthcoming, and 
the instrument is tnken in hand, built, and brought 
into use Again, no sooner is a 6o-lnch mirror found 
to be a very great advance In celestial photography 
than one of ioo inches in diameter is immediately pro¬ 
jected, and all necessary arrangements for its com¬ 
pletion and erection are made With such facllltes 


for research, so incentive to those who ere employed 
in the investigations, no wonder that work ,of (be 
highest quality and Importance can be tumpd out; 
for.thie reason tide country, like many others, is being 
left far behind. 

Wqiuif J. S. Lopcvk*. 
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)iNNlVERSAR\ MEETING OF THE ROYAL 
SOCIE 1 Y 

'T'HE anniversary meeting of the Royal Souety 
* held as us>ual on St Andrew's Day November 
30, When the report of the council was presented and 
the president. Sir Archibald Geikie, K C B delivered 
an address Most of the matters mentioned in tht 
council's report have been referred to already in thf 
columns of Nature and others are of domebtic nttur 
than of general scientific, interest The council ha* 
decided that the surplus annual income of the Dar 
win Fund, after providing for the silver medal and 
money gift prescribed by existing regulation be 
devoted, not to the provision of scholarships or 
medals, but to the furtherance of biological research 
In the Darwinian field f 

Upon the recommendation of the president and 
council of the society the Government has agreed to 
continue its subscription to the International Assocm 
bon of Seismology for six years more up to the end 
qf March 1916 In alluding to this decision in his 
gddms, the president took the opportunity to refer 
to Pr John Milne s extensive work in modern 
obvttrvattonal seismology The valuable servict 
which he has thus rendered to the study of earth 
quakes has been universally recognised and there is 
a widespread conviction that the system of observing 
stations ^hich he has created is worthy of being made 
a national undertaking " 

It Is proposed to publish a collected edition of the 
works of Sir William ffarchel, under the editorial 
supervision of Dr J L E Dreyer The cost will be 
shared with tho Royal Astronomical Society 

A number of facts of importance relating to sleeping 
sickness in Uganda have been described by Sir David 
Bnlce and his colleagues in papers presented to the 
society The council reports as follows — 

Research on Tropical Diseases 

The work of the commission in Uganda hu confirmed 
the conclusion* mentioned in tho councils report of last 
year that the Gfeutna palpahs is capable* of conveying 
the infection of bleeping sickness for a much longer period 
thah War thought to be the case at first and that thib 
fly may act as a earner of other trypanosome disoaws 
stick as those animal diseases that arc produced by 
Xrtffmojoma dimorphott 1 max and 7 nanum 

One of the nwt important results of the last year s 
work of the commission is the discovery that the fll * of 
the lake riioro are 'till capable of transmuting the inf c 
ttoir of steeping sickness although two years have now 
elapsed Wnce the population was raiboved rhr raise of 
tbt* has not yet been ascertained with certainty but 
further work is being done to determine if possible 
Whether there ts an anunnl reservoir, for the 7 gambtense 
and especially whether cattfc and antelope harbour the 
ptraMte of the difeebse, as labotatort experiments made 
at Btyiuhu suggest This is a question of great import 
anca w>fh regard to the means to be adopted to control 
tip melody 

Thr commission has not only basic a great deal of work 
Ob steep i ng Wckness but a Jtarqber of researches on other 
mladiet, human and animal,) bays also been earned out 
Thus a dteeqsft electing the native* iq the province of 
Adfcbte, and known as muhlnyo," was Investigated by 
Sir David Bruce and his colleagues, and the very interest¬ 
ing disooverv was made that this malady was really Malta 
fever, and affected both men and goats in Central Africa 

In hts presidential address, Sir Archibald Geikie 
referred to the losses by death sustained by the society 
during the year These include the patron, King 
Edwtttl VII , foreign members Alexander Agassi/ 
Stanislao Cannfexaro Giovanni SchbpaMli, Robert 
Koph, Fnedndi Wilhelm Kohlrausch, and Melchior 
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Treub, and fellows Sir William Huggins Dr Lud¬ 
wig Morrd Dr Shelford Bidwell Sirliobert Giffen, 
Rev Robert Harley Mr J BN Hennessey, Mr 
Fdward Saunders Sir Charles 1 odd, and Mr C 
Greville Williams 

The work of the medallists for this year was 
described by the president in the following words — 

Copley Medal 

Ihe award of the Copley m dal has this year been 
made to one of oui own countrymen who has been more 
than fifty years a bellow of the Royal Society Sir 
branus ualton t> life has been one of ceaseless activity in 
many varied departments of intellectual effort lew of 
us can remember how he b gan as an enthusiastic explorer 
and geographer urged as he confessed by an 
excessive fondness for a wild life and with tho love of 
adventure as hia chief motive He rhosc south western 
Africa os the theatre of his exploration penetrated into 
regions where no European foot had preceded him and 
brought back with him a v vid impression of the M.cncry 
physical geography natunl history and ethnology of 
Dampraland and South Ov impoland He embodied his 
observations in an interesting volume of travel published 
in 1853 That work showed that ho was no mere hunter 
after game or seeker of adventuie but a shrewd and 
observant traveller with his ev s open to every distinct ve 
natural feature in the ctuntrio* and the r nhabitints His 
experience in these \fncan journejs led him to plan and 
to pubfiih in 1854 hs wtllkiowi aid admirable hand 
book “ The Art of I ravel which as a p oneermg 
treatise in the practical methods if sc entitle exploration 
has proved of in fetimable service to the travellers of the 
last nalf-antury 

Sir Francis it an early per od of J s career was led 
to Interest himself irt mtleorologv wh ch is a s nee of 
observation was th n in its earliest 1 ifancy With much 
labour and skill he constructed weather charts and dis 
cussed meteorological stat sties H s seal and su ess in 
thq*e studi s led to h s being ihoson a member of the 
Meteorological Count 1 at ts 01 ig n id he remained in 
that position until the tounc I w ■ si persedtd 11 iqoi by 
the Meteorological Office He likewise a ttd as choir 
man of the Royal Society s Comm ttre of Management of 
Kew Observatory from 1888 until iqoo when tht work 
of this committee became merged in that of the National 
Physical I aboratory 

But it was not only in geography an 1 meteorology that 
Srr Francis Galton manifest d his versatile energies H 
was much interested likewise in biolog t il stud 0 especl 
|l ally in regard to questions of relat o iship and heredity 
So far back as 1871 he began what has prove 1 t) be a 
vqltiminpus and important syies of ro tr butions to these* 
subjects From his first paper Experiments in Pan 
genesis 11 down to his last volume o 1 Fugemcs his 
successive papers have shown a co it nuous development 
of Ideas and conclusions He a as led from his earlv 
ethnological inquiries into the mental peculiarities of 
different races to discuss the problems of heredity genius 
from the fundamental postulate that a man 9 natural 
abilities are derived by inheritance under exactly the same 
Umitgttbqs as are the form and physical features of the 
whole organic world 1 To obtain further data for the 
dftcUasi^n of this subject he carried out the elaborate 
statistical inqu nes embodied in his Fnglish Men of 
Science ” Confident in the results of these r searches he 
pro ce ede d after the manner of tht surveyor of a new 
oounfry who endeavours to fix 11 the first instance as 
truly as he can the position of several cardinal po nts 9 
HI* results In this quest were given in his Inquiries 
Into Human Faculty and its Development published in 
1883 A further contribution was made by him in i88q 
when his work on 14 Natural Inher tance appeared His 
subsequent papers and essays on Eugenics # have stilt 
further stimulated Inquiry into a subject of such deep 
interest and tronscendant importance in all efforts to 
improve the physical and mental condition of the human 
raee It has seemed tn the council fitting that a man 
who hat devoted his hfe with unweaned enthusiasm Uk 
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the study and improvement of many departments of 
natural knowledge, whose career has been distinguished 
by the singleness and breadth of Its aims and by the 
generosity with which he has sought to further them, 
should receive from the Royal Society Its highest award 
In the Copley medal 


Rumtord Medal. 

The Rumford medal has been awarded to Prof Hein¬ 
rich Rubens, in recognition of the value of hU researches 
In radiation For many years he has been engaged in the 
experimental investigation of optical radiations of very 
long wave-length In the course of this work he 
elaborated, in conjunction with Prof C F Nichols, a 
method of Isolating pencils of nearly homogeneous rays, 
using the fact that a non-melalllc substance reflects very 
copiously waves of the same length as those to which it 
la opaque * If, then, a pencil of rays of mixed wave¬ 
lengths Is reflected several times to and fro between 
mirrors of the some kind of substance, the rays finally 
emerging (the 14 Reststrahlen ") ha\e tin wave-lengths of 
the kinds of light which the substance rtfuseb to transmit 
The light of other wave-lengths bat, been transmitted 
freely at each incidence, and b> a sufficient number of 
reflections is ultimately removed from the pencil B> 
using different substances as reflectors, Prof Rubens Ins 
isolated infra-red light of various wave-lengths up lo as 
much as q6 ji, or about o*i of a millimetre, while, on 
the other hand, purely electric waves have been produced 
of wave-lengths as small as a millimetres He has thus 
enormously extended our knowledge of the infra-red spec¬ 
trum Moreover, in conjunction with colleagues, he has 
Investigated the absorbing and reflecting power* of sub¬ 
stances for these k>og wave-length rays He has shown 
that, for radiation of wave-length even fewer than ten 
times the wave-lengths in the vKible spectrum, the reflect¬ 
ing and absorbing powers of metals and alloys are deter¬ 
mined by their electric conductivities alone, in accordance 
with Maxwell's theory It followed from Maxwell’s own 
observations on the absorption of gold-h af fbr visible light 
that agencies more complex than conductivity mmt be 
Involved for these shorter wave-lengths 

Prof Rubens has recently applied to the measurement 
of the long infra-red wave-lengths n quartz Interferometer, 
and among other results he 1ms found that the refractive 
index of water, for wave* of length about 8a p, is of the 
same order os for waves in the visible spectrum, while 
for the shortest Hertzian wave* yet examined, about 
aooo jt, it is os high as 9 

These example* will serve to lllu*trate how much Prof 
Rubens ha* already done to bridge the gap between optical 
radiations and electric waves produced by direct electric 
agenev, and how much more I* to be expected from him 
fln the investigation of the Interval still remaining in which 
such fundamental changes of properties take place 

Royal Midals 

The awards of the two Royal medals given annually by 
our Patron the King huve received his Majesty’s approval 

One of these medals has been assigned to Prof Frederick 
Orpen Bower, in recognition of the great merit of his 
contributions to morphological botany, of which depart¬ 
ment of science he is the acknowledged leader in Great 
Britain Prof Bower's early studies In this field (i88o-a), 
on the genera Welwitschla and Gnetum, were marked by 
tha discovery of the true nature of the two persistent 
loaves In Welwitschla The next period of his work was 
given to a study of the morphology of thp leaf He 
developed in 1884 the Idea of the phyllopodium or leaf- 
axls, and discussed in iSflfc the apex of the leaf in 
Ostnunda and Todea This latter ttudy was cognate to 
subsequent researches, the result* of which were given In 
1886 fn a review of 14 Apospory and Allied Phenomena ” 
This work, of much intrinsic interest, Is important as 
> having led its author to fonpulate the views advanced in 

S hoo Tn a memoir on 41 Antithetic a* distinguished from 
omologoni Alternation [of Generation] In Plants. ” 
Another mtyoir, published In 1889, on 11 the Comparative 
fiaamlnation of the Meristema of Ferae as a Phylogenetic 
Stddy/’ prepared In the light of the then received^ belief 
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that the leptosporanglate ferns ase the more primitive, vat * 
followed in 1891 by a discussion of this question, in whf£h 
Prof Bower advanced morphological reasons for rrimtag 
the hitherto aooepted phylogenetic order The Able son- * 
elusion has proved to be in accord with palmobotanleal 
results, and marked another distinct step in the advance* 
ment of botanical science During the third period of hie 
work, 1692-1903, Prof Bower’s papers, including an 
important series on the spore-producing members* hmro 
resourcefully maintained the antithetic doctrine, sod have 
afforded a striking instance of the advantage of a well- 
considered working hypothesis as a guide to investiga¬ 
tion* The career of morphological research her*. Outlined 
has been recently crowned by the publication (xoofil of a 
book on 41 The Origin of a Land Flora," which is one 
of the * most Important contributions to tbs advancement 
of natural knowledge, published originally in his Ifajcstyli 
dominions," within the period prescribed in respect of the,4 
award of Royal medals 

The other Royal medal has been adjudged to Prof 
John Joly, who is eminent in* two branches of science, 
geology and physic* This combination of studies has 
proved to be reciprocally fruitful to both departments. ItjG 
was from hi* mlneralogicdl interests that he we* led to 
devise the steam calorimeter, which has enriched physics 
with an apparatus of high refinement The use of this 
method was extended by him to the direct determination 
of the specific heats of gases at constant volume, a 
measurement dealing with minute quantities of heat In 
circumstances quite beyond the capabilities of the usual 
forms of calorimeter Among many contributions to 
standard physical data, which are accepted and in use, 
may be instanced his determination of the density of 
saturation of steam HI6 meldometer, primarily intended 
for determining the melting points of mlneraloglcal and 
geological specimens, ha* been the means of providing data 
for use in thermometry He has devised qnd applied a 
method of determining the change of volume of rocks and 
other substances on fusion, which Is a datum of primary 
Importance for cosmical theories He has carried out a 
refined research, with negative results, on the possibility 
of minute change of mass (ns distinguished from weight) 
accompanying 'chemical combination His recent extended 
investigations of the occurrence of radio-active substances 
in materials from various strata have been utilised for 
fundamental geological discussions Of other useful Inven¬ 
tions which he has introduced, one of the best known is 
the translucent block photometer 

Prof Joly ha* made Important contributions to the 
subject of colour photography, and devised some "year* ago 
a three-colour system in which all three colours are present 
on the some plate in the form of fine parallel lines or 
small dots. 

He has also contributed substantially to the theory of 
biological processes, such as the ascent of sap in vegeta¬ 
tion Reference may likewise be made to his suggestive 
memoir on the age of the earth, baaed upon a discussion 
of the chemical constitution of the ocean 


Davy Medal. 

The Davy medal has been assigned this year to Prof. 
Theodore W Richards, as a mark oL appreciation of the 
value of his work In the determination of the atomic 
weights of the dements His researches on this subject 
have not been surpassed In comprehensiveness by those of 
any other chemist He ha* himself determined the atomic 
weights of no fewer than fourteen elements, and many 
other atomic weight determinations have been made tmdsr 
his direction ana superintendence. The accuracy of the 
numbers obtained Is certainly much higher than that which 
has bsen attained by any previous series of res ea rc he s, and’ 
it U Impossible to speak (n too high terms of th* fagemilty, 
the unremitting labour, and the masterly manipulation 
which Prof. Rkhardi has brought to bear on his Investi¬ 
gations 

In addition to this work an atomic weights. Prof. 
Richards has made many Important contributions tb 
physical chemistry, and It Is probably no exaggeration to 
soy that he has done more to rales the standard of 
accuracy In physico-chemical work than any Other firing , 
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Theoretical contrdfotiont to this branch of 
are comprised In a series of papers on Thi 
Ttafrihle Significance of Changing Atomic Volume * in 
wbfcb he suggests a relation between the energy of the 
atoms and pnetr compicsmbllltles In ordei to test his 
hypothesis, he has made a long senes of investigations on 
the compressibility of elements and compounds He has 
dettnvmtad tills constant for nearly all the solid and llqu d 
elements, god he has shown that the compressibility » a 
periodic function of the atomic weights In electro 
Chemistry Prof Richards has made Important determ na 
boos of the electro-chemical equivalent of silver and he 
has supplied some of the most rigorous proofs of the 
universality of Faraday s law 


D\rwin Medal 

To Mr Roland Inmcn who was for many years 
httjttor of the South African Museum in Cape lown the 
fKtwi* medal has been awarded His official posit on 
.and the duties it mvohed, enabled him to do ldmirall 
work In African zoology His name will alwiys st ind 
wkk those of Bates ana Wallace in the establ shment an 1 
Ejgstrttlon of the theory of mimicry In add tion to tm 
researches on that subject, he has done adm ruble 
Systematic work his des riptiions of insects ospernlly tlie 
j Ltptdcfteta rhopaloeera being models of aiiuraiy and 
literary style He furthermore rendered the great st 
assistance to Charier Darwin especially in his work on 
orchids—assistance the high value of which is ocknow 
ledged in a long senes of that great naturallbt s publ shed 
letters 

Sylvester Midal 


The medal which p rpetuates the name and mathe 
matical prowe** of James Joseph Sylvester hdS this year 
been assigned to Dr Henry Fredenck Baker in recogn 
twin of his work in the theory of function* wherein he 
has shown himself to be a profound anil) fit His book 
on the Abelian functions published in 189T is a class c 
and probably no better guide to the analytical develop 
ment of pure mathematics has appeared during the last 
three-quarters of jp century While basing the irgument 
of the work on the methods of Rlemann he never loses 
wght of the arithmetical ideas which we owe to Kronecker 
Dedefaind and Weber or of the geometrical notions 
brought to light by the labours of Clebsch Gordin 
Noether and Klein The critical insight which wai, thus 
In evidence marked h m out a few years ago ns the ed tor 
of Sylvester s Collected Papers ' This work wh th 
with the approaching issue of the fourth and last volume 
may be said to be complete has been neceswil) a d ffi ult 
task which besides making demands upon the resources 
of ao accomplished mathematician has entailed no lilt Jr 
editorial labour Dr Baker by explanatory and critic il 
observations and by frequent ameliorations of the teat 
has done much to assist mathematical students His 
scholarly work has resulted in a faithful record of the 
oourse of Sylvester’s thought It seemi eminently fitt nu 
that the Sylvester medal should be given to one who has 
erected so lasting a memorial to the great mathematician 


Hughs* Medal 

To Prof John Ambrose Fleming the Hughes medal his 
been awarded For thirty years be has been actively 
ohgaged In researches In experimental physics chiefly in 
tbs technical applications of electricity He was an early 
Investigator of the properties of the glow lamp and 
etnektnad the unilateral con du c ti vity pre sen t e d in its 
partial vacuum between slewing carbon and adjacent 
test*!, a phenomenon which has Men linked up recently 
trith the important subject of the specific discharges of 
ahetreo* by different materials He has published in the 
arisarilr and technical Press and in technical text books 
Vttany admirable experimental Investigations and valuable 
exporidoas In the applications of electricity as for 
akample, to electric transformers and wireless telegraphy 
Of wed*) and value for theory were tiw important 

fMuk concerning the alterations in the physical proper 
at mate’, such as the remarkable Increase in the 
“ privity of metals wfce* subjected to very low 
trifkft flowed frotn Ms early collaboration 
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with Sir James Dewar in invtbtiguting ihu domain In 
recent years he has taken a prominent pait in the scientific 
development of telegraphy by free electric waves 

In the evening the fellows and their guests dined 
together at the Whitehall Rooms Hottl Metropole 


ENTERIC TEX ER CARRIFRS 1 
HE frequent difficulty in accounting for the source 
of in t ecu on of enteric fiver once led to the 
theory that this disease could arise dc novo that is to 
siy that certain organisms in human dejecta were 
capable of developing in favour ible circumstances 
mlo enteric fever organisms It lias also been main¬ 
tained more recently that the specific organism of 
this disease was capable of living and multiplying in 
water and soil, for considerable periods But the bac¬ 
teriological work of the past few yeurs has discredited 
both these hypotheses, and the tamer case of 
enteric fever or the mild unrecognised case of infec¬ 
tion generally explain the transmission of the disease 
in those eases in which the disease crops up in the 
absence of any recognised sufferer from the disease 
\ carrier of enteric fever is a person who 
llthough he may be m good health carries the in¬ 
fectious material m his body from which it may pass 
out He is not merely a passive trinsmitter of infec¬ 
tion he is also a breeding ground and stort house of 
these specific organisms, and it appears that not only 
those sick with the fever but ilso healthy person* 
who h ippen to be carriers of the infectidn offer 
the best explanation for the niaintenince of the in¬ 
fiction in communities 

Jhe subject has naturally attracted much attention 
and led to many investigations the results of which 
are to be found In numerous recent publications and 
Dr I edingh lm has done a great service in preparing 
for public ition a sumimry of the more important 
investigations that have hitherto be<n made of this 
subject He gives the hn>torv of a large number of 
occurrences of enteric fever in domestic life in insti 
tutions and in military populutons • in which the 
source of infection has been traced more or less con¬ 
vincingly to 1 carrier In many of these cases the 
evidence is conclusive that the infection was conveyed 
by food or milk The recorded instances go t( prove 
th it the female sex is more liable to carrv the infec¬ 
tion than the male and that of both sexes some 2 to 4 
j>er cent of previous sufferers mav continue to harbour 
the germ and become CArrur-. who intermittently 
discharge the germ for |>enods extending maybe for 
many years 

As Dr Theodore Thomson who writes an intro¬ 
duction to this report states the difficulty of dealing 
with earners is very great indeed having regard 
more particularly to the long periods during which 
people may harbour the infection and to the fact that 
it has hitherto proved very difficult to free them from 
the infection The chief available measures include 
all possible efforts to detect earners in the com 
mumty, and to endeavour to secure on the part of a 
earner 1 those precautions of strict personal cleanli¬ 
ness and of disposal of dejecta that will minimise the 
nsk of Infecting outers, an endeavour must also be 
made to prevent such carriers 1 from faking any 
part in the milk trade or m the preparation or hand¬ 
ling of food 

In this Interesting report Dr Ledingham also dis¬ 
cusses the diagnostic methods employed in the search 
for 'carriers” and the immumtv question in 'ear¬ 
ners ” A useful bibliography is appended 

t XtDttrt to the Lo«l OomoiMpt kporf m 
bmt * Imiv of oiaiamt knowlirfgo on *■ 
Wynan sad Son* rflto.) Prlco it 
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N 0 T 1 TS 

Lord Avebury has been elected n corresponding member 
for the section of anatomy and zoology of the Paris 
Academy of Sciences 

We regret to see the announcement of the death, on 
November 34, at sixty-four jears of age, of Prof Angelo 
Mosso, professor of physiology In the University of Turin 

We learn from the Revue setentifique that the new 
astronomical observatory In the gardens of the Vatican 
was opened on November 17 

The Terra Nova, with the members of Captain Scott’s 
Antarctic expedition on board, left Port Chalmers on 
November 39 on her way south 

Prof R A Sampson, F R S , professor of mathematics 
and astronomy In the University of Durham, has been 
appointed Astronomer Royal for Scotland and professor of 
practical astronomy In the University of Edinburgh, in 
succession to Mr F W Dyson, FRS 

On account of the General Election, the annual dinner 
of the Institution of Electrical Engineers (on gin ally fixed 
for December 6) has been postponed to Thursday, 
February a, 191 x 

The French Society of Biology has, says the Revue 
tctenltfique, awarded the Godard prize to Mile Anm 
Drzewina The prize is awarded every other vear for the 
best biological work 

The Pmpcror Pranas Joseph has conferred the Austrian 
great gold medal of science and literature upon Mr E 
Tordaj, the leader of the scientific expedition sent out by 
the British Museum to study the native tribes in the 
Kasai basin of the Congo 

The Scfcntt/ic 4 mcrfran announces that Prof Frank H 
Bigelow, who recently resigned from the United State*! 
Weather Bureau, has joined the staff of the Argentine 
Meteorological Office 

We learn from the Times that, owing to ill-health, Mr 
Goodfellow, the lender of the British expedition to Dutch 
New Guinea, has been compelled to return home, and that 
the committee of the British Ornithologists* Union has 
appointed In his place Captain C G Rawling, who repre¬ 
sents the Ro>al Geographical Society on the expedition 

The death Is announced, at fifty-three ypars of age, of 
Mr F Howard Collins, the author of 41 An Epitome of 
the S>nthetlc Philosophy of Herbert Spencer 41 and 
1 Author and Printer a Guide to Authors, Editors, 
Printers, Correctors of the Press, Compositors, and 
Typists ** Mr Collins was awarded a medal at the 
Franco-BrltUh Exhibition of 1908 for his 41 Simplified 
Mariner's Compass Card 14 

Dr, Henry Wurte died recently at Brooklyn In his 
eighty-third year At the beginning of the Civil War he 
was chemical examiner In the U S Patent Office, as well 
as professor of chemistry in the National Medical College 
at Washington He was the author of numerous scientific 
treatises, and for some time editor of the New York 
Gat Light Journal The mineral wurtillite was named 
after bh» and he was abo the discoverer of the minerals 
huntirft* and an 1 mi kite 

A RECENT issue of Scktue gives an interesting account 
of thttifevetopment of tha Rockefeller Institute for Medical 
Research. The establishment of the institute -is the 
culmination of a aeries of gifts, each one baaed on a 
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demonstration of actual nee^p and on evidence of a 
use of previously available funds The initial gift wg# f 
made In 1901, when 40,000! Was provided to be used bv 
a limited number of years In the form of grants to kp< 
port research In 1903 a donation of soo,ooo! was fo*' 
ceived to cover the erection of a laboratory and the cgst 
of current expenses for a few years. When the plant" 
were being prepared for the future organisation of tha 
institute, the necessity for having a hospital under the 
control of the institute was felt very mudh Mr Roeta^ 
feller decided to erect a hospital, and provided a further 
134,000! for the purpose in 1907, while the plans of 
the hospital were being prepared, Mr Rockefeller gave 
530,000! to be used solely for the endowment of fbo 

Institute This year the trustees of the Institute assumed 
possession of 764,000!, the generous patron*! latest gift 
Up to the present time the work of the institute has been 
confined to laboratory studies of physiological and 
chemical aspects of diseases and to surgical and other 
problems that could be studied on animals The need 

for the direct study of diseases under conditions that 
would permit accurate observations with the aid of com¬ 
prehensive equipment led to the foundation of the hospital* 
Instead of being compelled to treat almost every kind 
of disease, as In a general hospital, the physicians will 
concentrate on a few ailments The hospital will have 
physiological, chemical and bldogiral laboratories to sup¬ 
plement those In the Institute The laboratories of the 

hospital will be devoted to Investigations beonng on the 
diseases under treatment, while the laboratories of the 

institute will continue their investigations as conducted at 
present 

At the last meeting of the Cotteswold Field Chib Mr 
L Richardson pointed out that the so-called 41 stone 
circle 44 on Shurdington Hill, near Cheltenham, was really 
of natural origin A slipping forward of the Upper Lias 
Clay was accompanied by undermining of the basal 
Inferior Oolite limestone, and some blocks rolling down 
the slope had assumed the appearance of a stone circle* 
which Is so recorded In the Ordnance Survey The site 
bring under the cold shadow of a northward-facing cliff it 
not the position likely to have been selected for an inter¬ 
ment 

An Interesting part of the work of the Brooklyn Insti¬ 
tute of Arts and Sciences is the arrangement of a special 
museum and library for the use of children, of which an 
account Is given in the report for 1909 The institution 
contains rooms devoted to exhibits of historical Interest, 
geography, birds, insects, and similar objects The library 
is provided with special literature on these subjects suit¬ 
able to the needs of its students, and interest in the study 
of nature is excited by the Issue of picture bulletins and 
the exhibit throughout the veor of specimens of trees in 
bud, flowers, and fruits The museum Is said to be 
widely used by children in elementary schools, and It 
offers faculties for training of teachers, who are thus 
enabled to collect materials for study by their pupHt. 
The practical system thus organised deserves the attention 
of school authorities in this country v 

Captain A J N. Tremkajine Is busily engaged ty, uih 
loading the stores of ethnologkpl material which he has 
brought from Hausaland He contributes to a recent * 
number of the Journal of the Royal Society of Arts djwrief 
of folk-tales dealing with the relation* of Hausa patent# 
and children, which from these specimens seem fcs 
from satisfactory, these tales being devoted to the 
vnaatural parents amf disobedient children*, Pne 
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“ whftt the Sampton-Delllah type, in which a strong man 
loses hiS power through love of a woman She, however, 
atdfttt for this by allowing herself to be buried with his 
corpse, by which means she and her lover revive, and the 
grave becomes an iron house In which they live happily 
ever after. t 

So much discussion has arisen on the subiect of eoliths 
that it Is refreshing to find the case reviewed with good 
sense, knowledge of the conditions under which natural 
rfiaavage of filnt may simulate the work of primitive man, 
and the provision of such a complete senes of Illustra¬ 
tions in the paper contributed to vol xxi of L'Anthro - 
pofagw h> L'AbW H Breull, entitled 11 Sur h presence 
d'doUthef 4 U base de l 1 Eocene Parisian ,r We can onl> 
direct attention to this admirable essay, a study of which 
may be commended to certain enthusiasts on this side of 
the Channel Ihc same remarks apply to another con¬ 
tribution to the same magazine by M 1* H Luqui t, 
entitled 11 Sur les coractAres des figures huramnes dans 
Part paldolithiquc,” where the styles of this pnmitivi art 
are Illustrated by numerous well-selected sketches Ihe 
author Is, on the whole, Inclined to question the theor> 
that a magical intention underlies the treatment of tin 
sexual characteristics which are so prominent in the ca\e 
drawings 

Dft Frikdrrici, in describing the distribution of the 
sling In America [Globus, xcvili , p 287), finds that it 
occurs practically even where if stones can be found Hr 
seems to have misrepresented Fcsrhcl, who does not stut< 
(at all events In the English edition) that “ slings cannot 
be used In tropical virgin forest, M hut that they “could 
not be used In the forest country of the Amazon,” because, 
as he had previously stated, “ no shingle is to be found ” 
SUngs could only be employed on the narrow paths, In 
clearings, or by rivers, but in such a country the bow is 
better than the sling, the spear-thrower is impruclunble, 
as It requires so much elbow-room He comes to the 
fairly obvious conclusion that the sling has been independ¬ 
ently Invented in various ports of the world 

In the Bulletin of the Johns Hopkins Hospital for 
November (xxi , No 236) Dr Harvey Cushing surveys 
the present status of neurological surgerv, and shows how 
much ha* been accomplished during the last few \ejrs 
Incidentally, Dr Cushing deals with the value of ex¬ 
perimentation on the lower animals He says —“ There 
Is no question but that a training for neurological surgery 
must come through laboratory experiences, and just as we 
are Indebted to experimentation on the lower animals for 
almovt every fact of Importance which has made for the 
advance of this particular department, so also must we 
call upon them for the mere practice of hand essential to 
•uccetr In their clinical applications Those who oppose 
the employment of animals for such purposes would leave 
w the only alternative of subjecting our fellow-man, os a 
letter creature, to our first crude manipulations ” 

fivaa since It was first discovered that sleeping sick¬ 
ness In Uganda was dlsttinlnatcd by the dusky tsetse-fly, 
Gl+ssU* pUpaUs^ It has been a moot point whether or 
npt Other species of tsetse-flies are capable of transmitting 
Tf ypmaeoma gambiense The question is one of the 
greatest practical Importance, since upon the answer it 
flepea di whether sleeping sickness Is confined necessarily 
to fibase regions wftfere G Palfalit Is found, Or whether 
H Wpjjr spread ever a vastly adder extent of the African 
Into fefkms In which other specie* of tsetses 
tWfju*. W Klein* In German East Africa carried out 
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some experiments with G morsitans which led him to 
the conclusion that 2 gambtense was unable to go through 
its development in, or be transmitted h\, this species of 
tsetse [vide Sleeping Sickness Bureau Bulletin, No 11, 
Appendix, and No 18, p 197) Recently, however, several 
cases of sleeping sickness have been reported from north¬ 
eastern Rhodesia and NyasaJand, from regions far south 
of the most southerly point at which G palpalts Is known 
to occur It Is believed that In these cases the trans¬ 
mitting, agent is G morsitans , and, if so, it is an extremely 
serious matter It Is to be hoped that the question wilt 
be thoroughly Investigated without delay 

Tub seventy-fourth Bulletin of the United States 
National Museum consists of an urcount of some West 
Indian Echlnolds, by Mr Theodor Mortensen, of the 
Zoological Museum, University of Copenhagen The 
memoir Is a short one, extending only to thirty -one pages, 
but it contains a revised list of North American, Atlantic, 
und West Indian Echinolds, amounting to eighty-two 
species, which should be of great value to the systematist 
Ihe work is illustrated by seventeen plates of remarkable 
beauty 

As we learn from a recently published guide-book, by 
the curator, the exhibited series of British birds In the 
Hull Municipal Museum is of unusual extent and interest 
it includes, for instance, a large collation made 6y the 
lnte Sir Henry Boynton, a second formed by the late Mr 
H J R Pease, and a third known na the Riley-Fortune 
collection Two at least of these collections were found 
to supplement one another, and all three are rich in York¬ 
shire specimens The guide in illustrated by reproductions 
from photographs of some of the groups 

Bird-harking is being earned on as energetlcnlfv In the 
United States as In Europe, Hnd, according to an article 
by Mr L J Cole in the Auk for April, with equally 
satisfactory results Open aluminium bands are now 
employed In place of closed rings, but these, owing to 
their hardness, are not altogether suitable for the purpose 
Up to December 1, 1909, there were recovered 911 banded 
birds Special interest attaches to a number of night- 
herons banded at Barnstable, Mass , of which a consider¬ 
able proportion was recovered After leaving the heronnea 
these birds scattered in a northerly direction, this direc¬ 
tion being largely due to the circumstance that there It no 
land to the south The fnovement Indicates, However, a 
tendency on the part of nil young birds to disperse from 
the neighbourhood of the nests in which they were reared, 
owing to food-supplies having been rendered scarce 

Tub question whether bees are capable of distinguishing 
different colours has been much discussed, one observer 
maintaining that the varied hue of Alpine flowers is for 
the purpose of enabling bees to remain constant to a 
particular species of plant, so that pollination is effected 
to the mutual advantage of the bees and the flowers On 
the other hand it has been argued that flowers might be 
as green as leaves without any hindrance to pollination by 
Insects. To test the question, Mr J H Lovell conducted 
a series of experiments with glass slides of different colours, 
rendered attractive by patches of honey, to see which par¬ 
ticular kind bees would visit, a blue slide being, for 
Instance, offered fitat, then a red one placed alongside* 
and, finally, the positions of the two exchanged As the 
result of these experiments the observer states, at the con¬ 
clusion of a paper In the November number of the 
American Naturalist, that “ be« easily distinguish colours* 
whether they are artificial (paints, dyes, Ac.) or natural 
(chlorophyl *) colours. They are more strongly In- 
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flueneed by a coloured elide than by one without colour 
Beet sjxfefa have been accustomed to visit a certain colour 
tend trf^fcturn to It habitually—they exhibit colour-fidelity 
But thli habit does not become obsessional, since they 
•quickly learn not to discriminate between colour* when 
this Is for their advantage " 

In hti report on marine biology» Included In the adminis¬ 
tration reports of Ceylon for 1909, Dr A, Willey states 
that hopes have been entertained of rendering the southern 
•division of the Mannar pearl-oyster fishery—more especi¬ 
ally the so-called “ Chllaw pairs,” which were the head¬ 
quarters of the Industry during the sixteenth century— 
once more productive The results of recent observation 
tend to confirm Prof Herdman’s suggestion that most of 
the Mannar oysters ore not bred in jttu, but are carried 
by currents from the coasts of southern India—a con¬ 
clusion which Is of the most far-reaching Importance in 
regard to the future of the pearl-fisheries “ Many years 
may elapse before anything like complete knowledge can 
be acquired concerning the physiology of the pearl banks 
The great question which compels attention at the present 
juncture is that of the forced production and preservation 
of pearl oysters as against their natural propagation when 
left to themselves It la felt that something must be 
done, and, from the rather misleading analogy of the 
edible oysters, that something can be done And this 
conviction Is fortified by the fact that something Is being 
done with the same species In Japan, although It is prob¬ 
ably a distinct local race adapted to a different environ¬ 
ment It still remains to be seen whether Interference 
With the natural sequence of events will prove useful or 
profitable under the very special conditions that prevail in 
the Gulf of Mannar It Is pnly within the last few years 
that any attempt has been made to fathom the mystery 
by the accumulation of facts ” 

Th® question of utilising wind power in country districts 
Is so important that special interest attaches to the collec¬ 
tion of statistics showing the frequency of winds of given 
velocities In the Agricultural Journal of the Capa of 
Good Hope (No. 3) Dr Sutton gives such a table for East 
London, and compares It with a similar table previously 
drawn up for Kimberley It appears that at East London 
the wind Is commonly too strong for the ordinary type of 
windmill, there Is a vast amount of energy In the winds 
•of the south-east coast of South Africa awaiting exploita¬ 
tion, but the mechanical difficulties appear to be great 


A NUMsmt of determinations of the amount of arsenic 
present in soil, plants, fruits, and animals are recorded 
In a paper by Dr Headden in the Proceedings of the 
Colorado Scientific Society, vol U In the virgin soib 
examined no fewer than a 5 to 5 parts per million were 
found, whilst the subsoils contained even more, sometimes 
as much as 15 parts per million Orchard soils where 
arsenical sprays have long been In use may contain 10 to 
afi times these quantities* and yield appreciable amounts of 
arsenic compound# to water Crops grown on these soils 
and fruits from the trjms all contained arsenic, and It was 
also readily detected la the urine of three persons who had 
eaten quantities of these fruits. 

'fnt United States Department of Agriculture has of 
late been carrying out careful Investigations on food and 
nutrition.* Bulletin sty deals with calcium, magnesium, 
mvDphosphorus in food and nutrition It appears that a 
l fbealthy man accustomed to a foil, mixed diet requires for 
Maintenance of phosph or us equilibrium about 1 $ grams of 
phosphorus, or nearly 35 grams of phosphoric add, per 
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diem, and the organic combinations of phosphorus #*ttt 
be best adapted for the purpose The oakhim i W frll fWt 
ment Is equivalent to about 07 p*m of calcium caddy jper 
diem Reference Is made to the value of milk in supply*/ 
ing these requirements The work has been carried 
by Prof Sherman and Messrs Mettler and Sinclair, pf the 
Department of Chemistry, Columbia University, and full 
devils are given of the analytical methods and of the 
metabolism experiments Circular xoa gives a fist of the' 
bulletins, Ac, dealing with the subject issued by the 
Department 

Capt M PiscicU.lt contributes a welWllustrated article 
on Lake Bangueolo to the October BoUettino della Sotlhfk 
Gtografica Italiana , in the form of a letter to the secre¬ 
tary, dated at Abercom, May x, 1910 The hydrographical 
conditions of this great complicated maxe of water, marsh 
and islands are described, with notes on the natives and 
on the fauna of the region 

Mb Ellswobth Huntington continues his Investiga¬ 
tions on the lines of his fascinating 41 Pulse of Asia.” In 
the September number of the Bulletin of the American 
Geographical Society he analyses the data collected by Mr 
H J L Beadncll respecting the Libyan oasis of Kharga, 
and claims that they indicate a succession of clixnatical 
changes during the last 2500 years that are in close agree¬ 
ment with the h\pothetlca! 14 pulsations ” of climate in 
eastern and central Asia during the same period. 

The Liverpool Geological Society may be congratulated 
on the opening number of the eleventh volume of Its 
Proceedings, which contains a spirited address by Prof 
J W Judd, F R S , on 44 The Triumph of Evolution a 
Retrospect of Fifty Years ” Prof Judd has always 
brought his personal knowledge of the pioneers of geology 
to aid him in stimulating research In newer generations. 
He has systematically upheld the claims of Lyell as an 
original observer, and as one of the masters who paved 
the way for the general acceptance of evolution In the 
natural world In the present address the relations of 
Lyell and Darwin, and the final 44 triumph of evolution ” 
resulting from the work of Darwin and Wallace, are 
pointed out with vigour and characteristic clearness. This 
part of the Proceedings also contains papers that maintain 
the high standard set by the society In the explanation of 
local geological features 

Th* scientific investigation of the German colonial 
possessions In Africa proceeds steadily, and In the Mittril- 
ungen aut den deutschen Sehutigebieten results are being 
regularly published The last number (Heft 3, Band *3) 
contains five articles dealing with German South-West 
Africa One deals especially with the Auln, a Bushman 
tribe of the Middle Kalahari Desert, which occupy a dls* 
trict In the eastern boundary of the territory on the border* 
of Bechuanaland Their habits and customs, weapons* 
modes of hunting, games, and other information relating 
to tids small tribe, which are said to number some 3000, 
are described and Illustrated A map on a large scale 
attached to the same number shows the position to Ihe 
south of Kilimanjaro which hgf been sat aside as a re* 
served territory for those of the Masai tribe who ar# on 
the German side of the Anglo-German boundary line* 1 W 
reserve contains some 3500 square mites, and ties to the' 
wait of the Pangani River. 

Tbs results of the magnetic observations made at>Mta ' 
Central Meteorological Obs er vatory of Japan during ipojh 
appear, and an discussed, In part 11. of the tumpt riporf 
now published. The observatory la situated at an 
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** 4^01 flptrfe* in k»g 13$* 45* 1 st, 35° 41' N , and was 
-fetuHt lit July. 1897* great ewe being taken to exclude 
oUgrtetic Ingredients from the materials employed The 
. punrnT taiuable report gives a brief description of the 
>buUding and apparatus, and also describes the methods 
employed 1ft registering the different variations of the 
magnets A number of tables give the hourly valuta, for 
the whole ydOr, of the three elements, with remarks as 
to the nature of the variations, Indicating storms, Ac \ 
11 fevers storm ” wss registered during the morning of 
February to, 1907, the magnets having been agitated 
during the preceding three days The principal disturb¬ 
ances are shown on fourteen large-scale charts given at 
the aid of the report 

Tbs £r*t part of vol It of the Transactions of the 
Royal Society of South Africa Includes a paper bv Dr 
A* W. Roberts on a preliminary determination of the 
absorption of light by the earth's atmosphere The paper 
Is a brief statement of a single determination of the 
coefficient of atmospheric absorption made on the summit 
of one of the hills of the Wlnterberg Range, of an altitude 
of about 4000 feet More than 500 observations were 
made, and It was hoped at first that these observations 
would yield both tho coefficient of absorption and the 
height of the atmosphere, but a variety of solutions con¬ 
firmed Dr Roberts in the view that a more refined senes 
of observations would be necessary before any trustworthy 
value of the height of the atmosphere would emerge from 
the equations Dr Roberts obtained as a final value for 
tHs coefficient of atmospheric absorption at sea-level 
0.19 m, where m is the apparent magnitude of a stir 
The mean of the results obtained by Seidel, Langley 
Pritchard, Muller, and Pickering is oai tn Taking 
0*0 m as a mean result, Dr Roberts points out that 
this signifies that 17 per cent of, all rays that strike the 
atmosphere perpendicularly are absorbed by the atmo¬ 
sphere On the horizon the brightness of a star U reduced 
so that It shines with only about one-fortieth of its zenith 
brightness 

Ptor Edoar Buckingham contributes to the Bullrtin 
of (he Bureau of Standards, vi, 3, a short note on the 
definition of an ideal gas, embodying a brief statement 
of the main principles of thermodynamics associated with 
the definition in question 

On February ax, 1911, the well-known firm of publishers 
founded by Benedikt GottheJf Teubner will celebrate Its 
centenary In this connection a catalogue has been issued 
of recent "works published by Messrs Teubner dealing with 
scientific subjects, which affords a striking example of the 
Influence which private enterprise can bring Into play in 
the advancement of learning Moreover, the list only 
deals with a small portion of the Teubner publications, 
separate catalogues being issued for literary and other 
subjects. 

In the RamdUonto of the Naples Academy, 5, 6 (May 
end June)* Dr. Paolo Rofet describes observations on the 
double retraction Induced by strain in caoutchouc The 
principal conclusions appear to be that the difference of 
the principal indices of refraction is proportional to the 
fiflMkm* that the mutts an pretty much the same for 
toticaniasd and on vulcanised caoutchouc, and that when the 
elongation Is maintained constant the double refraction 
mjntfjns hs proportionality to the tension, even though 
jflto latter gradually decreases, 

Tbt action of flight on plants forms the ^subject of a 
tytlfli to to , Wafers tor October so by Id. H. Rousset, 

. a me recent experiments by M. Combes, 

points out that the effects of light vary accord- 
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ing to the age and nature of the plant, a strong light 
favouring the development of large stores "of^reserve- 
material, as In the tubers of the potato and laj^beet, 
while a weaker light favours the growth of variative 
organs The effect of light on the ova of trout is studied* 
by Prof Felice Suplno In the RcndtcottU tUl R Isktuto 
Lombardo , whose experiences tend to show that blue light 
is more favourable to tha hatching and development of the 
ova than red 

In the Rassegna cont+mporanea fpr October (a jourast 
which, by the way, has during the past few months con¬ 
tained a number of well-written articles dealing with 
English national movements), Signor Gino Cucchett! 
publishes an article dealing, as the author claims, with a 
suggestion by the geologist, Vcnturlno Saba tin!, accord¬ 
ing to which a remedy for the disastrous effects of earth¬ 
quakes In Messina and southern Italy should be sought 
in an efficient schema of afforestation It is pointed out 
that the cutting down of trees In such districts may fre¬ 
quently result in a loosening of tho subsoil, which la 
largely argillaceous or sandy in character, thus giving nse 
to faults and lessening the resistance to the effects of 
seismic disturbances. The cutting down of woods receives 
further mention in an article by the deputy Giovanni 
Posadl dealing with the preservation of natural beauties, 
while an article by Signor Arnoldo Faustlni dealing with 
changes that have occurred on the earth's surface in recent 
times, with special reference to the subsidence of the 
island of Bogoslaw, in Alaska, possesses collateral interest 
In the some connection 

The report on the work of the Government Laboratories, 
Johannesburg, for the year 1908-9, has recently reached 
us Whilst pointing to excellent services in the past, It 
gives evidence of the need for further inquiry into and* 
control over the food and water supply of the district 
The total population of the colony is about one and a 
quarter millions, including 300,000 persons of European 
descent, but only 158 samples of foodstuffs other than 
milk were examined during the year This, as tha 
analyst remarks, Is very inadequate surveillance As 
regards the water supply, that of Johanneaburg was well 
looked after both chemically and bacterid logically, and* 
that of Pretoria, where excellent water is obtainable, was 
also examined, though by bacteriological methods alone 
But spasmodic attempts only have been made to controT 
the condition of any of the other supplies of the colony 
by scientific means, and no proper systematic water survey 
has yet been made Among other matters, it is noted that 
out of a "total of 85x6 samples examined, more than three 
thousand* mostly rats, were dealt with in connection with* 
plague investigations 

Thi contradictory results which have been obtained as 
to the effect of a magnetic field on the potential difference 
necemary to cause a discharge to pats between two elec¬ 
trodes In a rarefied gas are explained In a paper by Prof 
Rlghl communicated to the Academy of Science at 
Bologna In May, and reproduced In the October number 
of Id Radium The electrodes were about a square cm. 
In area and from 0* $ to 8 mm apart, the gas having » 
pressure of a few tenths of a mm of mercury The 
difference of potential was provided by small storage- 
cells, and the current transmitted measured by a galvano¬ 
meter. The magnetic field In which the discharge tube 
•was placed could be raised to 9000 units. Prof Right 
finds that the effect of the field, for strengths up to about 
1 ooo units, is to diminish the required potential, but lor 
greater terengtht to increase It, and In the case of trans- 
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vene field* of still greater Intensities again to diminish it* 
He considers these results point to the existence in the 
gas of neutral doublets, each consisting of a positively 
charged Ion with a negative electron as satellite 

In an offprint from the Atti dtl Prate htttuto Veruto 
lor 1909-10 Drs R Alpago and G Silva discuu hourly 
observations of magnetic declination and dissipation of 
electric charge which they made at Padua on Mav 14—a * 
The magnetic observations agree with the more complete 
results from magnetographs In various parts of Europe in 
showing a small disturbance on the morning of May 19 
about the time of the supposed passage of the eaith 
through the tail of Halley’s comet But the coincidence 
might well be occidental! os magnetic conditions were dis¬ 
turbed for several days before and after Electrical dis¬ 
sipation on May 19 was In no way outstanding A very 
unusual feature throughout the observations i<* the abbcnce 
of any decided difference between the rates of loss of 
positive and negative charges for both the mean p<.r- 
ctntage loss observed per minute was 3 which 1 1> 

exceptionally high for the Elster and Geltrl apparatus 
employed There was a well-marked diurnal vanalion, 
again nearly the same for positive and negative charges 
It showed a double oscillation The two maxima, about 
I 30 1 m and 4pm, respectively, wrre not far from 
equal, and were more than double the principal minimum, 
which occurred about 8am 

An Illustrated catalogue of optical lanterns and accessory 
apparatus, and of an extensive series of lantern-slides to 
Illustrate scientific and educational subjects, has been 
Issued by Messrs Reynolds and Branson, Ltd , of Leeds 
Many of the slides may be hired as well as purchased 
The catalogue shows that this firm has some 10,000 slides 
for sale or hire, and a list of 30,000 slides for sale only 
will be sent on application In addition to slides illus¬ 
trating most branches of science, we notice in the cata¬ 
logue particulars of a very complete senes of slides to 
Illustrate school lessons In geography 

Messrs W and J George, Ltd , of Birmingham, are 
Issuing their latest Illustrated catalogue of scientific 
apparatus In sections, each dealing with a specific group 
ofVtencr subjects We have received sections 1-4 bound 
in one volume and sections 5-7 in a second Copies of 
the catalogue will be sent on application to teachers and 
lecturers in charge of laboratories, and to other purchasers 
of apparatus The lists are profusely illustrated, and so 
arranged that reference Is easy The information provided 
is thoroughly practical, and will assist the teacher greatly 
In the choice of instruments 

Mr W H Hauling, Finsbury Pavement, London, is 
Issuing in parts the fourteenth edition of his catalogue of 
mathematical drawing instruments and matt rials Sec¬ 
tion A, forming the first part of the full list, has reached 
us, ‘thd gives particulars of the drawing pens, hilf sets 
of compasses, bow compasses, spring bows, and propor¬ 
tional, beam, and pencil compasses which aie manu¬ 
factured by this firm We have also received from Mr 
Harllng a specimen of the set-square guide he has just 
produced* It U « atmple contrivance In pearwood for 
guldlnf • wttqukre front arty'edge of a drawing board 
or sketch' block. ‘The guide ihould be convenient for rapid 
field fkettb wOricgjjd ueeful for section lining and uws- 
hatching." <Tjje price of the guide i, i, 6d 

lot repflrt of the council of the Natural History Society 
of Ncrthumberlnnh Durban), end Nowcasde-upon-T) ne 
abpm tfutt the JQftnfcnhlp has suffered a net 
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Iocs of eighteen during the year, having fallen to 
The society's work, especially In connection with the main- 
ten once of its museum, has been helped greatly by -the 
Crawhall bequest of 6000/, which has been so Invested 
that it yields an annual income of tool. Without this* 
timely aid the position of the society would be serious* 
and it is difficult to tee how some such exceptional source 
of Income could have been dispensed with, for In some 
respects the society is not so flourishing as the council 
wishes to see it An issue of the Transactions of the 
society has been published during the year, and the con¬ 
cluding part of the third volume of the new series is nearly 
ready* The usual series of winter lectures and summer 
field meetings have been held The average attendance 
at the evening lectures was 85, at the children's lectures 
164, and at the curator's “ talks " 53 


OUR ASTRONOMICAL COLUMN . 

Rxcknt Fireballs —There was a brilHant meteor seen 
on Sunday, November so, by Mr and Mrs Wibon, of 
Cheshunt, Herts, and by Mr C B Pennington, of 
Newark It passed over the North Sea east of bpurn 
Head at heights of from 73 to 33 miles Its motion was 
exceedingly slow, being about 12 mites per second 

On Friday, November 25, about 730, a fine meteor 
was seen at Weston-super-Mare by Mr J Hicks He 
was using a telescope at the moment, but a bright light 
caused him to look upwards, when he saw a fireball 
travelling in the direction from Saturn to two degrees 
above Altair Near the end of its luminous flight It 
broke up Into a string of fragments like first-magnitude 
stars, and went some distance farther The same meteor 
was seen at Bristol travelling from between Saturn and 
a Arietis through the stars vf Pegasus It threw off a 
brilliant train ot >< How sparks, and the nucleus distributed 
Itself into a stream of particles at the end The height 
of the object seems to have been from 88 to 41 miles from 
Portland BUI to Launceston, and its path about 95 mites 
at a velocity of 23 miles per second The radiant was 
at about fc4°-rsi a Anoihir but smaller Taurid was 
observed on November 25 at 6 52 at normal heights above 
Somerset, and It moved with great slowness, the speed 
being about 14 milts per sccona 

During the progress of the eclipse on November x6, at 
about iah 24m , a splendid meteor was observed from 
irelund and Scotland It had a long and rapid flight, and 
left a bright streak for several minutes According to an 
observer near Glasgow, the meteor was apparently os 
large as the moon 1 he drscriptkms prove that this fire¬ 
ball was a late Lronld It passed from over a point a 
few miles west of Glasgow to over the sea north of the 
Irish coast In a direction almost east to west The 
heights were about 89 to 48 miles, and the length of path 
145 miles 

Saturn's Rjnos —Circular No 129 from the Kiel 
Centralstelk contains a telegram from M Jonckheere, of 
the Hem Observatory, stating that, on several evenings, 
; he has observed a nebulous degradation of the extenor 
edge* of the batumian ring A 

Cibulu's Comet (1910c) identified with Fave'e Short- 
FiKiOD Comei —In a communication to the Astro- 
nomische Nachruhten (No 4456) Prof Pickering gives 
the elements, and an eptumens, calculated by Mr Meyer 
Lewy, for Lerulll’s comet, and point! out the probable 
Identity of this object and Faye's peribdJcil comet, such 
identity was also suggested by Prof Bbrberfch 

Dr Ebell, having investigated the subject, finds fhot 
the observed place on November is differ* from ‘the calcu¬ 
lated place of Faye’s comet by only -4s , — 4*i\ whilst 
the present apparition Is the most favourable and brightest 
since the object was discovered by Faye, at Pam, La 
November, 1843, he oonsiden the identity 1 * assured A 
later tefegrshi Prof Pickering gl 
jsnd ephemeri* by Mr Lewy, and 
with Faye's comet is confirmed. 

Faye's comet has • period of 7*44 years, odd*wot *0*1 


ves liriproved elements 
states that the Identity 
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disidvwed In i$$6, 1958, 1866, 1873! 1880, 1888, and 
w. Although It was mined In 1903 Iti orbital eccen- 
<* tfH y li exceptionally * trial I, and it* perihelion distance 
1 {vjT iretti It Is also remarkable as being the first comet 
of watch the periodicity was determined! by Goldschmidt, 
''directly, by calculation, without comparison with the 
tbfebtonts of earlier comets, 

Ahurabor of observations are also published, the magni¬ 
tude being generally estimated as about 10. Dr Schiller 
recorded It at Both k amp on November 10 os diffused, 
having a suspicion of a tall. In p a 300°, and a granu- 
' Jated nucleus of magnitude 9A Dr Ristenpart, on 
November n. saw no toll, but an eleventh-magnitude 
round nebulosity of 1' diameter with a central condensa¬ 
tion Dr Cerulll announces that he discovered the comet 
on a plate taken on November 8 

A SybVsu op Standard Wavi-ungths —No 3, vol 
uxll . of the ditropJiyrtcoJ Journal contains a list of 
forty-nine secondary standard wave-lengths published under 
the auspices of the International Union for solar Research 

The increased accuracy of modem research necessitated 
the measurement and adoption of a standard system, and 
to this end three Independent observers were asked to 
determine the wave-lengths of the forty-nine iron lines now 
published From the results secured for each line a mean 
value has been adopted, and will In future be used in 
•olar work. the wave-lengths range from A «8a 408 to 
A 6094993, and wave-lengths measured In this system 
should be designated In future by using the symbol 
“I A." The primary standard is the wave-length of the 
red cadmium line adopted at a previous conference 

In the same journal Prof Kayser publishes standards 
of third order or wave-length on the International ft stem 
determined from the arc spectrum of Iron between AA 4118 
and 6494, he intends extending the measurements to 
X 7900 He finds that some of the secondary standards 
still contain errors of from o-oos to 0005 A A com¬ 
parison with Rowland's wave-lengths of the solar spectrum 
gives differences varying Irregularly between 0-15 and 
o>aa A , but by subtracting about 0-19 A from Rowland 
aU measurements can be reduced to the international 
system with sufficient accuracy Prof Kayser tabulates 
about 370 wave-lengths, and gives the Intensity, the prob¬ 
able error, and the respective differences from Rowland 
and the observers who made the measurements for thn 
secondary standards, vi* Fabry and Bulsson, Eversheim, 
And Pfund 

Th* * Radial Velocity op Sirius —A most exhaustive 
discussion of the radial velocity of Slrlu* Is published bv 
Herr W Milnch In No 4455 of the Astronomuehe Sack- 
rtekten Herr MUnch measured a large number of plates 
taken at Fotadam during the period 1901-10, and his 
thorough discussion take* up the whole of a double number 
of the journal It includes, inlet alia, the errors Intro- 
Aiced by the measuring screw, by the different width* of 
the measured lines, by the possible uncertainty as to the 
purity and wave-lengths of some of the lines, Ac Besides 
•everal line* of yet unknown origin, he finds In the spec- 
brum of Sirius those due to Cr, Fa, H, Mg, Ni, Sc, Tl, 
V, Y, and Zr, and, possibly, La and Mn 

For the mean velocity of the centre of the Sinan system 
referred to the ran he tabulates a series of seventeen value* 
roimlngfrom —8*0 (March 17, 1907) to -141 (April 4, 
*9°ph the mean value being —10*3 km , with a mean 
PWbk error of ±0-4 km Omitting the observation* of 
find 1908, which gave Abnormally large values, the 
mean ratffaf velocity becomes -9-8 km , with a mean 
probable error of ±0-3 km 

“Akmmim DU BUKtAU DBS Longitudes, ion "—The 
Aiwisffs for t*it published by the Bureau dee Longitudes 
qofttaltM the, usual astronomical tables, ephemeridet, *r, 
and also tables relative to metrology, moneys, geography, 
nwtaorofegy, end statistics, this year the tables of chemical 
and physical dam are omitted, as also are matters refer¬ 
ring to the sundial, solar physics, and the minor planets 
" Ike special articles, four In number, are Very Interwt- 
Urtt deals with the sixteenth oonferymee of the 
^vwgrh^bna^ Goodetlc Association; which was held In 
In tit second M. ttgotrdan publishes a great 
^ift a f of vfotsrtatfag Infoatnatfort qoneerotna the tout ecHote 


of the ran which will take place on April 17, 19111 and 
will be visible In France for a few seconds 

IfidNlTUDA op Nova Saoittaru, No a —A telegram 
from Dr* Ristenpart, Santiago, announces that on 
November 7 the magnitude of Nova Soglttaril (96 1910) 
was 9-9 (Astronomtsche Nachrichten, No 4456) 
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AGRICULTURAL RESEARCH IN JAPAN 1 

'FHE Japanese have entered the field of agricultural 

L investigation with characteristic energy and thorough¬ 
ness, and nave shown a lively appreciation of the fact, 
not always realised elsewhere, that the principles under¬ 
lying on agricultural problem must first be studied before 
the problem Itself can be solved Some of the special 
features of Japanese agriculture present highly important 
problems, the development of which will be awaited with 
much Interest 

The present volume of the Journal of the College of 
Agriculture contains, in the two parts already published, 
four papers, of which three deal with silkworm problems 
Mr K Toyama reports studies on the red worms occasion¬ 
ally appearing among the progeny of the normal Mack 
worms, and hitherto regarded In a general way as sports 
In 1905 he obtained some red worms, and studied their 
behaviour on crossing The results showed that the 
phenomena are really Mendelian, black being dominant 
over red, the red worms uniformly yielded red offspring, 
while the matings of the blacks resulted In the production 
of one red to three blacks Prof C Sasaki deals with 
jaundice of the silkworm, a disease prevalent In all silk¬ 
worm countries, and frequently found in Japan The 
worms lose their appetite, weaken, and finally die, the 
i skin loses Its firmness and becomes soft and weak, while 
polyhedral bodies appear in the blood and various tissues. 
Evidence Is adduced that the disease is caused by a 
■treptothrix found In the blood of effected worms The 
polyhedral bodies may, however, arise from other causes 
such as a small dose of formalin, Interruption of respira¬ 
tion, or attack* of maggots, and are probably to be ascribed 
to the degeneration of the contents of the nucleus The 
same author has also solved an interesting problem that 
has hitherto been overlooked Silk fishing lines, commonly 
known as “Tegura," are largely employed by the Japanese 
fishermen, but no one has up to the present found out 
any more about their origin than that they are Imported 
from southern China The Chinese writers say that some 
wild silkworms found in Y 5 k 6 on the leaves of camphor 
trees and Foushu (Liquidambar jormotana) are the source 
In April, when the worms are mature, they are dipped 
In vinegar, and then filaments 7 or 8 feet long and gofden- 
jellow In colour are taken from their bodies Prof 
Sasaki made a joumev In southern China, found the 
worm, and determined It as the larva of Satamfo 
fyretormm, Westwood He has also introduced It Into 
Formosa 

Mr S Kusano has a paper on chcmotaetlc and similar 
reactions of the swarm spores of myxomyeetes, AEthalliun, 
Stemonltl* and Comatricha being Investigated In 
general, these organisms feed mostly on rotten wood or 
leaves, and there is evidence that they can digest bacteria 
It appears also that they can themselves be devoured by 
infusoria Wood attacked by them was found to be add 
The swarm spor e s showed marked chemotaxls, being 
attracted by acids, repelled by alkalis, and unaffected by 
neutral, non-pelsonous substances A consideration of the 
phenomena from the dissociation hypothesis Indicates that 
the H- and OH-ions are in all casea the stimulating com¬ 
ponents, the OH being much the more effective, and active 
even at a dilution of N/10,000 The attraction of the 
H-lon reaches a maximum at N/600 In higher concentra¬ 
tion the odd repels and Injures the organism H-lone 
act beitafldoUy In several ways, they promote germina¬ 
tion of the spores, end then attract them to the place 
where food material occurs An interesting physiological 
point was noticed The spores germinate muth more 
readily in contact with moist air than when thrown on 
to water) to the latter case they do not appear to bv 
wetted vary quickly 
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STOCKHOLM TO SPITSBERGEN• THE 
GEOLOGISTS’ PILGRIMAGE 


W E geolaglfti who were privileged to take part In the 
jdumey to Spitsbergen before the meeting of the 
Geological Congfeas la Stockholm had good reaaon to 
.count ourselves fortunate Perfect weather, genial com¬ 
panionship, comfortable •unrounding*, admirable organisa¬ 
tion and guidance, and a route through the strongholds 
Thor of the Hammer, In which Intense scientific Interest 
was constantly united with entrancing beauty of scene-— 
surely the combination would have roused enthusiasm 
among much more stolid folk than the Impressionable race 
of hammerers 1 

We started by special train from Stockholm, about 
seventy strong, an agglomerate of fifteen nationalities, on 
-the evening of July 25, and at once left behind us the 
broken weather that has encircled Western Europe this 
summer, entering a northern region of brightness and 
calm in which we continued until our return Those of 
•us who were in Stockholm the previous day had been 
called together to see a fine exhibition Illustrative of 
Spitsbergen geology, temporarily shown In rooms attached 
to the muvrum of the Swedish Geological Survey, and to 
hear lucid demonstrations on the exhibits by Prof A G 
Nathorst and by the Director of our excursion, Prof G 
Da Geer Here we had already an opportunity to begin 
or to renew friendships that were cemented during the 
Journey Owing to the care and forethought with which 
every detail of the expedition had been planned, our start 
was made promptly, and we settled without confusion 
into our allotted places 

The night's train journey brought us to Ragunda in 
•Aflgermanland, where our first halt was made During 
four hours of the morning we visited sections splendidly 
Illustrating the evidence from which Prof De Geer has 
worked out the chronology of povt-Glacial time In Sweden 
By a catastrophe In 1705, the great lake of Ragunda was 
suddenly drained and its bed laid bare, and me ravines 
subsequently eroded through its sediments now reveal 
the whole succession deposited since the melting of the 
Glacial ice-sheet Tn these sediments Prof De Geer 
recognises and counts the annual bands of the 11 seasonal 
days," much os one may count the annual bands in a 
tree trunk By the extension of the same method over 
various other parts of the country, he has attained result* 
by which the recession of the Ice-sheet and all its incidents 
may be actually dated, as he showed us later in field 
demonstrations near Stockholm during the sitting of the 


congress 

Northward 


gain for the rest of the day and through 


night of twfflght, during which the Arctic urcle was 
crowed, our train brought us to breakfast on Julv 27 at 
the bright town of Klruna, which has newly sprung up in 
the Lapland wilderness under the famous mountain of iron 
ore Here we remained until the afternoon, vimting the 
great Iron quarries under the guidance of Director Hj 
Lundbohm, who instructed us by a preliminary address 
In the geology of the district and the history of Us rapid 
development After a banquet to which we were 
fhvited by the mining company we took train again at 
4. p m., and ran shortly into view of the beautiful Lake 
Tometrhak, In a region of powerful overthrust faults and 
of Glacial lake-shorn Making several short halts In this 
wild country to examine points of especial Interest within 
easy reach of the railway, under the guidance of Dr O 
SJtigren, we reached Ablsko in the evening Here our 
tram remained for the night, affording us opportunity to 
appreciate the picturesque surroundings of Ablskojokk, 
now a much visited tourist r esort 
On the morning of July *8 the Norwegian frontier was 
reached at >x a m Thereafter followed a marvellous 
descent to the coast, along the rim of a great fiord the 
blue waters of which shoos gloriously in the depths below 
us At Narvik, oua port of embarkation, we were shown 
the methods of^tasattng the Irpn ore from Kiruna and 
tfca facilities afforded for Its shipment, being thereby stilt 
further hapresse^with the enterprise which has been shown 
In the devfaopmmof this groat Swedish mining industry 
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Cagtedn S de Khnteberg, a 
n^p as s en ger boat of 870 tons register 


we were held up for a 


lutcimm* WT 

- - - ■ 

few hours of the night by fog Kn the narrow ptqhagw , 
le adi ng northward from the Ototut Fiord) but t&U WM 
our only delay In the charming voyage to Tromsft, which 
was reached next evening 

There had been rumours of unusual Ice conditions la the 
Spitsbergen seas before we left Stockholm, and at Teamed 
these rumours were partly confirms^ Our Dir e ctor, there* 
fore, learning that a French ship was due to arrive next 
day from the north, decided to await her coming In order 
to gam definite information. So we spent a cum, sunny 
day pleasantly at Tromto, first visiting the museum with Its 
excellent collection of Arctic animals and birds, and after* 
wards crossing to the mainland to see the Lapp summer 
camp or to climb the nearer mountains Meantime tbs 
IU d 4 Franc 4 had arrived, and reported that while floa-lda 
from Barents Sea had drifted In quantity round the south 
and south-west coast of Spitsbergen, the inner fiords of 
the Island were free, so that the only difficulty was to 
, obtain access to them, for which purpose it might be 
I necessary to go far to the westward With this intelli¬ 
gence we steamed ahead again on the evening of July 30.* 

As we passed northward in the shadow of the fiords a 
red glow of wondeiful brilliancy shone on all the higher 
peaks and glaciers, and never faded, until, at midnight, 
as we passed out into the open ocean under the majestic 
Fugle Rock, wc saw the disc of the sun just cut by ths 
sea-line, from which it rose with seeming effort, like a 
heavy seabird, at night grew into morning It was thus 
that most of u* gained the midnight sun for the first 
time, not lo lo>e It again until our approach to Norway 
In returning 

During the last dav of July we pounded northward under 
a cloudy >ky, with a touch of Ice in the air, but In the 
evening w* ran into sunshine again, and there, ahead of 
us, laj Bear inland mi raged on the horizon This was 
indeed good fortune, for In his eleven previous voyages 
past the Island our Director had seen it only twice, so 
frequent are fogs in these seas. Our course was altered 
that we might run in under its eastern face The placid 
sea around un win furrowed by iu myriad sea-fowl, and 
from 11 pm until 3 a m we roasted its lonely 
cliffs nnd sea-stacks closely enough to distinguish the 
mam features of their geological structure, and to catch 
glimpses of its desolate interior with all features accen¬ 
tuated by the light and shade of the low sun 
In its strati graph \ Bear Island is akin to Spitsbergen, 
though with a more restricted range of formations To 
all geologists these far northern islands are of great 
interest, but peculiarly so to the geologists of $c 4 n<U- 
nsvla, inasmuch a> thev contain a great sequence of the 
later Pakaosoic, Mesozoic, and Tertiary sediments which 
are lacking within the Scandinavian 1 shield * To 'the 
Swedish explorers, and especially to Prof, J G Andereeon, 
we owe most of our knowledge of the geology of Bear 
Island At Its southern extremity is a ridge of crushed 
and altered 1 Heklahoek' rocks, which include fossll- 
Iferous Lower Silurian limestones The rest of the tend 
is built up of Devonian, Carboniferous, and marine 
Trfasslc strata, all in some parts very fotsilllerotu, and 
with coal seams In the Devonian The sequence Is Inter¬ 
rupted by strong unconformities and bqpken Ivy faults, some 
of which we could see plainly from our steamer 
Now it became difficult to chop up the Arctic day Into 
conventional night and morning, and we counted by events' 
—particularly by meal-times, for we were a hungry crew 
—rather than by the clock Not many hours after sinking 
Bear Island in the southward, on August i, we began to 
meet floe-ice; which soon thickened, so that we had to 
1 slow down and eventually to turn southward and west* 
ward for more open water Again and again during the 
1 day wps this experience repeated, a dbiUy Ice-afink 
, always paling die haxy sky to the ndftlt and east ss 
we threaded our zigzag course amid the floes, off which 
( Inquisitive seals shifted uneasily, doubtful wfeatfctr to ns 
gird us as dangerous or not Usually at fids mhos the 
voyage to Spitsbergen lies entirely In open water, but mast 
of us were glad of the chance which gave us this touch of 
the true Arctic colour Still, to the antfeut captain of 
our ship the p r osp ec t must have be*fi deridedfr kaa enjoy¬ 
able Thus we steamed cautiously all day and #11 algtyt 
among the foes or along tils broad Water-tot* hetefafa l 
the great white streaks drawn out by tha 
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uotU W4 had been shouldered off 70 or 80 mites 
to me westward of Spitsbergen On August a however 
Wte got ah easterly course picking our way across the 
fa htusatni where they were thinnest and by evemfg the 
Md Showed that we were approaching land So we lay 
ID J4 a light base to await dear weather 
Soon, very gently the base thinned away the northern 
sun shimmered again over the smooth olive sea burn thing 
the floes into silver and then gradually an exqu s te 
panorama of peaks and glaciers was unveiled In front of 
us lengthening northward and southward into a far per 
•peobve and we knew that this was Spits bergen an l 
worthy of its name Due north of us rose the anguLr 
ridge* of Prince Charles Foreland and right aheat I y 
the gap of our haven Ice Fiord so we moved quietly for 
ward through a scene of dreamy splendour to our 
anchorage after midnight in Safa Bay Surely never was 
jthere a more imprest ve revelation of this silent land 
From thfls time onward our days were busy days 
thionged with stienttc interests and impressions that 
shifted all too rapidlv thin the great Ice Fiord which 



runs for 60 miles eastward 
racks and ahnoet 


crossing tfie strike of the 
racks and ahnoet bisecting the island we found open 
water and our ship was able to pass into all Its branches 
Without Impediment During the ensuing week we pene 
traM most of Its re ces s es landing at the best points for 
{mediating its several formfUtaos and gaming a clear 
Mm or flttJr structures from the barren craggy outcrops 


tlM rorn high above all the waterways (See Fig 1) 
mlfugh complex m detail, the geology of central Spits 
warn ta si mp le in its mam outlines Earth movement! 
gjf tetbqtffr, repeated at Intervals down to Tertiary times 
mm rM#si up the western margin of the island, bringing 
te tfflht the oldest rocks and crumpling them dong with 

H Tfatet earth waves, with their 
hrutte, m&mh eastward leaving a 
stratigraphy and gentle dips which 
tea breaching fiord anOts trlbu 
Wth tide of the fiord moat of the 
Wtech reach the cea hut on the 
ffkrtnee of aspect and other causes 
Ftenj empty nearly to their heads 
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The high Jagged outer ridge at the entranc* to Ice Fiord 
consists of crumpled Heklaboek rocks succeeded eastward 
in the nest ridges by sharoly folded and broken Carbon 
iferoua strata But in the interior the long northern 
branches of the fiord reveal 4 great mass of red Devonian 
rocks very similar to our British Devonmn upon which 
the Carboniferous strata rest with strong unconformity and 
overlap In upward succession the Carboniferous lime 
stones and cherts are followed by a belt of sandstones and 
shales, to which on the somewhat scanty fossil evidence, 
a Permian age is assigned and above these come the 
Triamc strata chiefly shales or days with thul lime* 
stones sandstones and phosphate bands often nth in well 
preserved marine fast lb 1 he 01 tcropt* of the three last 
mentioned formations are narrowed to strps in the outer 
folded bolt but expand Into wide tracts around the intenor 
fiord Then follow thick masses of the Jurassic and 
tertiary sediments for the most part gently dipping mnd 
in apparent but unreal conformity which buria up the 
high picturesque plateaus on the south side of the inner 
fiord These consist mamlv of sandstones and shales of 
fresh water or tstuar ne or g 1 but 
with occasional band* containing 
marine fossils Both formations 
yield ibundait w ll-developed plant 
remains n *tr k ng contrast with 
the present d minut ve Arctic flora 
and both include coal seams at least 
one of which in the lertiary rocks 
is hkely to be of econom c con so 
quence 

lo lesume the recital of our 
doings n this land We were astir 
early on the morm ig of August 3 
anxious to take our first steps in 
Spitsbergen and before breakfast 
many of us were ashore among the 
mixture of rocks mnra neb glac era 
and raised beaches that forms the 
west shore of Safe Baj Leaving 
th ■ andhorage at breakfdst t me our 
ship went east across Ice Fiord and 
ran close in under the bold pre 
clpices of J uranic and 7 ertiary 
rooks bounding the plateau around 
Blount Nordenskidld until \d\ent 
Bay whs reached before noon 
This has recently become a place of 
permanent habitation—the only one 
in the ownerless land Most of us 
were surprised at the display of 
engineering activity in Juch a re 
mote corner brought about by 
American enttrpr se in the develop 
ment of a mine in the Tertiary coal 
A shipping wharf has been erected, 
to which the coal is brought from 
the mine high up on the hill side by 
•kips travelling overhead on a cable 
At the mine which we visited liter 
a seam of good quality 4 feet thick 
is worked by means of an adit It was singular to see 
the wqtts m the workings aV thickly encrusted with a 
sparkling layer of hoarfrost from the condensation of 
moisture on rock surfaces that are permanently below 
freeing point A pure white coalmine 1 
For the a ft e rn oon in Advent Bay we divided into two 
parties Thpee who wished to study the Jurassic plant 
beds crossed with the ship to tee north-east side of the 
inlet tinder tee (uManoe of our Director 7 he rest of ut 
landed at tee wnarf and went inland towards Mt Nordenw* 
tfdlfl led by Mr B ffcfejtom who had been already for 
•onto weeks In the Wand on geological work under 
Prof Do Goer** Inatrucflofis and who here awaited tw 
With him we wenLto teg glacier filled head of the vad-y 
•iUtfa of the coalmine and ascended the plateau on the 
westward to gn upper moraine where Tertiary plant fossils 
occurre d 1 a profusion On this moraine at an elevation 
of about 1 too feet mote of us were content to stay bade 
lag |a <fta Sunshine and enjoying the glorious view over 
fiords* pfateaua and snow fields but oertain of the more 
energetic eldcf members of our party continued upward 
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over th° snow to the very summit of Mt Nordemkiold 
(3400 fe t) not reaching Advent Bay again until near 
midnight The plateau which we traversed 111 returning 
to the ship woa teMtlated in places with fine examples of 
the « ngular gardens due to soil creep—round or poly 
gonal patches of clayey soil up to 15 feet m diameter 
bordered by Jabs of stone often on edge— which are 
remarkable in the Spitsbergen tundras at all Uv Is as in 
those of other Antic lands 

Leaving Advent Bay at noon on August 4 our course 
was shaped eastward under th cliff b to hasten By wh re 
we made a short landing near Mt Marmier to colleit 
the abundant Tnassic fossilb and to examine the di ibase 
which is here intruded conspicuously in sheets armng the 
sediments It was instructive to see how the sh'iK 1 ria 
very like out 1 ms li composition w is creeping do* 1 th 
•lopes in big partlv frozen mud flows mixed with ice and 
with blocks of diabase providing a mass ready to be 
worked up by any advancing glacier into the semi hnte of 
our darker boulder clays This indeed is the particular 
value of the Spitsbergen phenomena to the English 
glacialist that the country roclu are analogous in structure 
and texture to thos* of England and are r irt ly of the 
hard typo prcvnl nt in nearly nil other accessible regions of 
present day gl itiation 

Crossing Sassen Bay we landed our paleontologists at 
Cape fimna under the fluted cliffs of Mt Temple for 
the collection of Carboniferous fossils from the in 
exhaustible stores of the limestones Ihe glacialists then 
went on with the ship to the head of Temple Bay where 
the Von Post Glacier comes down to the sea with a front 
of ice-cliffs three miles broad This glacier 11 now in 
retreat and lateral moraines of its former extension line 
the fiord on both sides for a distance of more than a mile 
from the present front Ice falls from the glacier into the 
sea cause waves that have carved out cliffs 10 or 40 feet 
high In places clearly revealing the composition of the 
moraines Ihese cliffs were strikingly similar to those 
of some English boulder clo>s indeed but for the gleam 
of the neighbouring ice one ought have imagined oneself 
under a sea-cliff of north-east Yorkshire The red loamy 
clay of the sections was studded not too abundantly with 
wall striated boulders of igneous and met amorphic rocks 
(from some unknown source beneath the glacier) along 
with others more numerous of grey and red sandstones, 
conglomerate, chert, Carboniferous limestone and other 
sedimentary rocks Both moraines formed broad hum 
mocky ridges, with troughs of lower ground behind them 

A party of five German explorers under the leadership 
of Lwut W hilchner who were intent upon * journey 
into the interior of Spitsbergen had been with us up to 
this point Interesting us greatly by the preparation of 

their outfit during the voyage Now with a heartening 
cheer, we left them to beg^n their adventure* our ship 
returning in the quiet evening sunlight for the night's 
anchorage at Bjona Hafbour where the impuient 

paleontologists hungrily declared that we were trying to 
starve them into gLadahtm 1 

Next day we coasted eastward to Klaaa Blllen Bay and 

than northward up this deep inlet nearly to Its head A 

new phase In the stratigraphy of the island was here most 
Instructively displayed In Its bare brightly tinted slopes 
Red Devonian strata rose up in strong force on Its western 
side until unconformably overlain by the 11 Culm * which 
la believed to be of Lower Carboniferous age while the 
limestones and cherts of toe Upper Carboniferous rested 
In still bolder unconformity on both A great fault cuts 
out the Devonian at the head of the bay and east of it 
the Carboniferous rocks are known to rest directly upon 
bosses of an ancient oomplex group assigned to toe 
Archaean, which we had not time to reach Under the 
Instruction of our leader these complicated features were 
made plain to us from the ship and we realised how great 
4 Was -our adnnp^ in gaming ao comfortably In an hour 
th% knowledge that would have cost many laborious days 
to gather without such guidance Most of the day was 
•pent 00 shpr^at the western side of the fiord then after 
a Sato dtagfc ma the ship, we went to lend again at 
10 pjn on Chweastorn arm, for a midnight stroll to the 
Noraensklbld Gfaaier which breaks off with a sea front 
of three miles In water reaching nearly 500 feet In depth 
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Under an overcast sky which intensified the cold blub* 
ness of the Ire we crowd the tesselated tundra with tp* 
shelly terraces of raised bcich to the southern moraine 
of thtf glacier and »aw how the giey shelly mud hato 
been incorporated with the moraine Tins was Our cokkitf 
night witn no sun but we were fortified by a camp-fire 
on the beach and hot coffee before return!og to the 
Aolut at 3 am 

An incident of navigation had rendered it necessary that 
our ship should return to Advent Bay for a further supply 
of coal so now she went southward across Ice Fiord to 
the coaling wharf and lay there during August 6 Here* 
tor the day our pirty broke up into independent groups 
some climbing the high plateaus others going up ths coal¬ 
mine valley to the glac ers and the p ikeontologists work¬ 
ing assiduouslv along th Jurassic and lertiary outcrops 
on the slopes above the bav Next morning we left Advent 
Bay again for the North Branch of Ice Fiord passing from 
cloud and breeze into bright still sunlight with that local 
incidence of weather which appears to be characteristic 
of Spitsbergen for all day we oould see the cloud bank! 
pouring in like great glaciers from the ocean and welling 
up against the southern shore of the fiord 

Filtering Ekman Bay we passed along under the ice- 
chffs of the Sefstrom Glacier and anchored at a spot 
which quite recently was beneath the glacier Above uti 
on opposite sides of the bay rose the exquisitely fretted 
edges of Mt Colosseum (i960 feet) and Mt Capitolium 
(S790 feet) built up of nearly level Carboniferous rocks in 
ti!r after tier of belted crags separated by high pitched 
slopes and notched with amazing regularity by gullies and 
talus-cones Fig 2) We had seen similar features again 
and ageli during previous days but here the sculpturing 
attained its greatest btiutv and the rhythm of light ana 
shadow under the low sun gave a well nigh perfect impres 
•ion of architectural desig 1 It was just the typical 
sculpturing of an arid climate reminding us of scenes in 
the Bad Lands and caflons of western Amencb In 
Spitsbergen alio there is not sufficient preopitfition to 
maintain permanent streams except those that hgve their 
source m melting snow and ice so that the cones of frost 
riven talus everywhere accumulate on the bate slopes 
above the over deepentd main valleys 

As for the Sefstrom Glacier It afforded us a series of 
lessons of surpassing interest When first mapped by 
Prof De Geer in 1882 the sea front of this glacier lay 
tw6 or three miles back within Its side valley, and was 
Aankdd on both sides by fluvio-gloaai outwosh plains 
Between that time and 1896 when It was again examined 
by our Director it had advanced about four miles, bury 
mg the outwash plains filling its volley up to the meun 
torn slopes and bulging out into Ekman Bay in a broad 
lobe that reached across to Cora Island hardly a qnile 
from the opposite shore of the bay But its spurt was 
over, already m 1896 it was sinking back, and when 
visited In 1908 though its detached snout still hung 
grounded on Cora Island amid hugs mamas of moraimc 
material, the main front had so far receded that there 
was again a sea passage between it and toe Island, and a 
narrow strait with ice cliffs to nght and left between 
the new front and the detached portion affixed to toe 
island Since then there has been further recession, so 
that we found a wider passage but a remnant of the 
melting snout still shone up conspicuously amid ths red 
moraine on Cora Island 

We spent most of the day on the Island, and 1 know 
that there was at least one glaciahst of too party who 
fek that the time of the whole journey would nave been 
Well spent for the sake of this day alone I In Its original 
condition Cora Island was a low spit about two miles long 
and half a mile or more wide composed of Carbonlferoua 
limestow partly covered with raised bbaoh, but It hs# 
bom increased to more than twice Its sin by the month* 
banked upon its western side diving Its Invasion by to* 
glacier This moraine, which for toe greater port must 
have been actually under the ice at Its maximum, hat 
been thrown in a tumultuous succession of ridges mod 
hollows across the flank of toe Mend, forming a curtop 
belt about three miles long nearly half a mite wide at 
broadest, rising In places to 50 or 6e feet above eea I s yeL 
end ending sharply, where it touches the orighha) lemy, 
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i jriwt the lower bore ground* with hardly anv out 
Wash * (fee Fig 3) It 00 nil rtf almost entirely of streaky 
yed day containing a few scratched boulders and crowd 1 
91 hb marine shells some broken but mostly perfect and 
the bivalves united The clay has evidently been derived 1 1 
the first place from the red Devonian rocks Into which 
the fiord is cut but its more immediate origin was th 
neighbouring sea bottom which has undoubtedly be n 
dragged up in some wn\ by the glacier in its ad van ** 
The existing remnant of the glacier was seen to be 
curiously entangled among the clay and the pns n of 
smaller masses of ice buned under the moraine was 
Indicated by the crater like hollows of subsidence b> which 
its surface was pitted 

But the story of Cora Island is too long for our spice 
—*-sve must leave it regretfully in the same moo 1 th w 
left It on the late evening of August 7 to hasten back to 
our ship On August 8 the jSolu f carefully thrended th 


different temperament the Svea smooth wern and re¬ 
tiring the lVahlenberg known to have been recently 
aroused into activity and jogged fissured and tumbling 
m the rapidity of its advani On this coast also our 
Director pointed out to us the crumpled structure of the 
rocky ndgfes separating the glacier b is ns—huge wrinkles 
on the fringe of the western belt of disturbun Cross 
ng Ice Fiord once more We found anchorage for the 
night in Green Bay but not too neai the malodorous 
whaling station where the carcases of a dozen unshapely 
monsters awaited dismemberment 
On the morning of August 8 we landed on the west 
shore of Green Bay and went inland up a tnnsveise valley 
which cuts the mountainous ridge ind \ ry rlnarlv reveals 
its stiurturc—a steeply d pping success on if Carbon ferous 
Perm an and Inas wuh Jurassic on the shorts of the 
bay and lertiary comparatively und sturbed above the 
eastern side Mist with a splutter of ram hung around 
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Jp» was reached and where the glowing n 
the Devonian rocks—in the distance like heather in bloom 
'favp warmth bo the Arctic wilderness Many of us 
howvar, chose the alternative of a landing under Cape 
at the entrance to the fiord and a long climb up 
W* nib slopes of Permian and richly foetiliferout Trias 
to the plateau at about *ooa feet, formed by an intrusive 
■fU of diabase There in bright sunshine, we gained a 
Which not all the promised reptiles of the Trias 
glaciers, and valley trenches every 
in the north-east snowfiehla and 
Wljde Bay and our ship a speck 
the nearer recess Nevertheless, it 
be a desolate land bo be alone in with no such 

, - ,_ __In going southward wa steamed 

> 4 * under the Ice-cliffs of tte Svea and Wahlenberg 
s, bat at present of very 



neighbours, 
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the peaks all day, but Ihe valley was drv Later a flving 
visit was made to the whaling station by those who could 
face the ordeal and in this manner was our programme 
for Ice Fiord brought to its appointed end As our ship 
swung westward into the floes at the mouth of the fiord 
the evening sunlight glittered on the land just as it had 
done at our approaching so it chanced that our last visw 
of Spitsbergen was like our first 
It had boon planned that ere should visit Hornsund next 
day in returning southward But the ice floes drove us 
westward even farther than before and there would have 
been much ntk in pushing landward through them again 
Our journey to the lonely island was done So after a 
few hours of devious sailing, we emerged from the tang)* 
into the open ocean, and there rolled uncomfortably aouth- 
ward under a cold thick sky for the next two days, gain¬ 
ing the welcome shelter of the Norwegian coast on the 
morning of August is It was on the previous night that 
we had readied into sunset again 
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Being now a few hours uhead of time, our captain took 
us up tlu lovely Lyngen Hord, in glorious wi atlifr, wnh 
a spnnklt of new snow on nil the peuks J bus wert t 
we reconciled to the loss of Hornsund And at iromso 
in the afternoon we returned to the world of (digrams, 
letters and newspapers 

Of tho after-voyage through the fiords to Trondhjem It 1 
Is enough to say that the weather remuiud ptrfiLt, and , 
that Dr Hans Rcusch, the Director of the Norwegian 
Survey, was of our company, so that wc missed nothing 
that could be learnt in passing At Irondhjeni, moreover, 
on August 14* we had. time* under Dr Rcusch’s guidance, 
to visit the high strand-lines near the citv and to examine 
the scientific and artistic collections in its museums, finish¬ 
ing the day with a pleasant reunion at one of the hotels > 
Here we left our ship, taking train on the morning of ( 
August 15 up the fine vallr) that leads across the Swedish ' 
frontier We reached An in Jfimtlund in the afi 1 rnoon, I 


went eastward until evening across the ground we Jutf- 
seen from the summit of Arcskutan, past the great Lhfae 
Stonon, and reached Stockholm, exactly on time, before 
breakfast on the morning of Wednesday, August 17 The 
initial reception of the members of the congress was beW 
in Stockholm on the evening of that day 

io those who did not shar* in the pilgrimage this redtaf 
of our itinerary can at the best convey only a feeble idea 
of Its advantages Not the new country alone and the 
new experiences, but above all, the constant association 
and intercourse of men of different nationalities and out* 
looks, with interests in common which they were ever 
ready to discuss together—this it was that gave peculiar 
value to the journey, as to all journeys of the same type* 
Deeply indeed were we indebted to our leader, Prof G 
Di> Geer, and to the accomplished lady, his wife, for the 
whole-hearted enthusiasm which they threw into the 
difficult task of planning guiding, and demonstrating id 



In time to make the ascent of Mt Arcskutan (4620 feet) 
for the sake of the view from its summit over an immense 
range of lower lake-country to the eastward The glacial 
phenomena of this region are like those of Tornetrask 
00 a grander scale, the same evidence for a succession of 
glacier-dammed lakes, at first discharging westward over 
the watershed into Norway, the same shrinkage of the 
Ice-sheet from the western mountain-rim to the lower 
eastern country, the same westward transport of the 
boulders On the top of Aresltutan there are boulders 
which have come from places far away to the eastward at 
much lower jfmude# 

’In the evening Prof C WIman joined us at Are, and 
nest morning, under his leadership, we visited sections 
near the AiVtake, which show the fosaiHferous Lower 
Palsaondc suAJession We wore able also to appreciate 
the Evidence for u gigantic overthrust of the metamorphlc 
rooks fhjm the westward over the unaltered Palaeozoics 
Leaving Are by train in the afternoon of August 16, we 
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varied languages so that the time at our disposal should 
alwavs be profitably spent, and even still more for the 
happy spirit of friendliness and geniality which they 
Imparted to the whole expedition Much also we owed to 
Mr B Httgbom for his snare in the direction of our party 
in Spitsbergen, and to Dr Hj Lundbohm, Prof C 
Wiman, and Dr O Sjbgren for their aid In Sweden, while 
Mr C Corlzon and Mr H Ahlmann wore our ever* 
obliging helpers and interpreters In our admiration for 
the extraordinary skill with which every stage of tho 
journey was arranged, wc could not fall to recognise the 
thoughtful solicitude of our physician and treasurer, Dr. 

J W Nordenson, of whose high qualities as an organiser 
we had dally proof 

Brief must be our reference to the constitution of the 

n The British geologists were lamentably few—r 
J Cole, A P Coleman, A. Stratum*, and the writer 
—but, for the occasion, we will count with ua also the- 
U h. Americans, R S *Tarr, Miss F Ba scorn* Miss 2 L 
Baber, and Miss E Rice. The German and Austria!^ 
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Contingent was predominant, including (titles omitted) 
H. Crednet\ G Gunch, K Keilhack, A Penck, A Rovh- 
pleti, W Salomon, K Supper, f Wahnichaffe, and other 
wett-known names Among those from trance were 
L Ctrez, L de Lamothc, K de Margerie, and A Offrct, 
from Italy, S Cerulh-Irelli and E Mattirolo, from 
Portugal, J Mendex-Guerreiro, from Switzerland, M 
Allorge, J Uninhes, end P Mercanton From l>enin \rk, 
among others, came V L Hintxe, V Madsen, and J P J 
Ravn, from Holland, J 1 J M Schmutzer and Milt \ 
Gruttennk, from Norway, H Rcusch, from Hungary, 
E de Choinoky and F de Mnros, and Japan was rrpn- 
sented by K lnouye and H Yabe Broadcast now Is the 
.gathering that went with the good ship Attlus on this 
p&emorablc voyage to Spitsbergen t 

G W Lamptigm 

A FOURTH RECALfiSCENCE IN S1EFL 
TN 1868 the late Dr George Gore, FRS, discovered 
** the recalescence points now known as Ar, and Ar a 
and in 187a Prof YV 1 * BorTett, FRS, discovered the 



Photo-micrograph of Marly Pars Iron containing o 01 par cent Carbon Rapidly quooebod 
bstirosn the two paoks of Ary. Msgiutod 450 diamvtoT*. 

point Ar,, which is now known as the enrbon change 
point Prof Barrett gave the phenomena ihu gi ncrlc titli 
of 41 recalescencr," bv which they have been known ever 
iirtce 

At the recent meeting of the British Association, Prof 
J O Arnold describ'd to the ncrtion of chemistr\ 
the result of miumulated thermal and mlcrographiL 
observations upon rhi* subject extending over twenty years 
He first described the rccalcsccnce apparatus used at 
Sbeffield University, in which the tape results can l>e 
pwtW either as a time-temperature or as an Inverse-rati 
ourve. The latter Is more delicate, its coordinates being 
units of temperature and time In seconds, for units rise or 
fall In temperature 


made possible bv a gift of chemically pure Iron from Dr 
Hicks dhd Prof O’bheu, of Sheffield University The 
reculesceice data registered in ,'ocuo on placing the 
thermocouple between two small plutth of this iron show 
that the maximum of Ar, appears it H54 0 C , and the 
^et-bnek between the two peaks of \r, is registered at 
7 S 0 o C 

the Recalescence of Iron containing ahoul 02 per cent 
Carbon 

On cooling un&aturated slei 1 > lonluming about 02 per 
ci nt carbon it was noticed th il thi r< was along the r inge 
of temperature between Ar, and Yr, sonic thermal evolu¬ 
tion which prevented the cum crossing the radiation line 
after ri calescence, and also kept it well to tin right of 
that line Careful investigation of this phenomena re¬ 
vealed the fact that whilst with iron containing ojH jxr 
< 1 nt carbon this m w and prolonged m alestence was verv 
muth augmented, ns compared with a 02 per cent enrbon 
stul, that iron containing 003 per emt carbon gives out 
during this fourth phase of ru nlescence much less luat 
than the 038 per cent carbon steel Therefore it would 
appear that the maximum of heat of the 
fourth phase of reculesceme is evolved from 
a semi-snturated steel, namely, an iron con¬ 
taining 045 per cent nrbon, and having 
in the cold a micro-structure consisting of 
go per cent ferrite and 50 per cent pearlite 
The recalescence data and curves of all 
these steels were shown on the screen and 
minutely described 

The Cause of the Fourth Phase of 
Rxcalescencc 

By micro-thermal investigations Prof 
Arnold has satisfied himself that the fourth 
phase of recalesccnco is due to constitutional 
segregation, namely, the falling out between 
Ar, and Ar, of the ferrite and hnrdemte 
from their state of mutual interpenetration 
or solid solution into microscopically in¬ 
visible masses A method was adopted for 
rapidly quenching from nitrogen in iced 
brine 0-2 per cent carbon steel at various 
temperatures The temperatures were — 
(1) 995 0 C (well above Ar.), (a) just below 
,Ar, . (3) just after first peak of At m , (4) just 
above Ar,, (5) 15* (normalised or cooled in 
air) 

The micrograph here reproduced is 1 
section quenched betwern the two peaks of 
Ar, The segregation is obviously proceed¬ 
ing very quicldy, and the fern to is strongly 
electro-negative to the dark etching nrens 
of hardenlte still containing in solution 
large quantities of iron The micrographs 
Indicate that the critical range Ar, has no 
influence on the Segregation of hardenite 
and ferrite In Prof Arnold’s view these 
five photomicrographs, when correlated with 
the recalrsienct curves of the steil experi¬ 
mented upon, prove that th« fourth phase of 
recah sconce is due to the heat evolved 
durng the segregation of the ultimate micrographic con¬ 
stituents of steel, which began at Ar, and incomphte at 
Ar,, during the cooling of unsaturattd steels nt a moderate 
rate, say 0-5® per second 


Th* Recalescence of Chemically Pure Iron 
Fwm many observations it appears that before even a 
**ugh quantitative measurement of recalescence in steel 
f*n be made it 1* very desirable to .obtain a standard cool¬ 
ing curve of Iron absolutely free from carbon , this was 
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REPORTS ON IMPERIAL FOODSTIJhtS 

YVTE have received No 63 (“ (junm ind Resins”) and 
’’ No 71 ("Foodstuffs”) of the "Colonial Rnports 
Miscellaneous," comprising selected reports from tho 
Scientific and Technical Department of the Imperial 
Institute They refer to products, from British possessions, 
examined at the institute with regard gpmrullv to the 
possibility of their profitable cultivation or preparation In 
the districts concerned The first report is a useful little 
monograph on gums and resins from the commercial and 
analytical point of view, with particulars of the colonial 
specimens examined The chief matter of scientific interest 
in the paper on foodstuffs, namely, a summan of the 
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facta relating to cyonogenesls in plants, has already been 
published elsewhere 

Among points of general Interest we note that Yebb (or 
Yeheb) nuts from Somaliland, whuh grow in arid dis¬ 
tricts and have formed the principal food of many destitute 
refugees, were found to contain about is per cent of 
albuminoids, it per rent of oil, 34 per cent of sugars, 
and 37 per cent of other carbohydrates They thus show 
high nutritive value as a foodstufr, and it is recommended 
that the cultivation of the plant (Cordeauxta fdulii) pro¬ 
ducing the nuts should be tried in other countries, especi¬ 
ally where a foodstuff Is needed which con be grown In 
arid places Tea from the Nyasaland Protectorate was 
found to be analytically of good quality, though on account 
of Its having been parked with tobacco no opinion could 
be given on its flavour Nevertheless, it Is considered 

that the cultivation of tea In the Protectorate might well 
be extended Some Natal tea, too, appears to be very 
satisfactory Its proportion of caffeine is only slightly 
lets than that of Indian tea examined, and as regards 
tannin It is intermediate between Indian and China teas 
In the opinion of the department the cultivation and pre¬ 
paration of tea in Natal deserves very full fctudy, with a 
view to the production of ten of characteristic quulitv 
Cocoa grown experimentally in Uganda gave very 

S romising results So also did some specimens eultUated 
y the Botanical Department of the Gold Coast Colony, 
though it was pointed out that more attention was re¬ 
quired m the fermentation of the beans, since it is on 
this that the aromA and colour largelv depend Small 
consignments subsequently sent for actual sole realised 
fair pnm, and from the knowledge gained it was possible 
to Indicate the directions in which further Improvement of 
the cocoa could be effected Some useful memoranda on 
miscellaneous matters, such as tho constituents of food and 
their functions, and the harvesting and shipment of mata, 
are also included in this report on foodstuffs 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —The special board for medicine has elected 
Prof Marsh, Master of Downing College, as its repre¬ 
sentative on the general board of studies for four years, 
and the special board for economics and politics has elected 
Mr C L Dickinson as its representative on the same 
board for the same period 

Prof Hughes states that he has received a very valuable 
gift of fossils, Ac , from the widow of the Rev G I 
Whldborne, who had previous!) presented to the Sedgwick 
Memorial Museum the collection of Devonian fos&lls which 
he had described in the Transactions of the PaUBanto- 
graphical Society Mrs Whldborne has now given to the 
museum the remainder of his collection, with all his 
scientific books and manuscripts, tetfether with a valuable 
series of photographs and other illustrations, and has 
Included In her gift the cabinets In which some of the 
specimens were kept and were being arranged 

The Vice-Chancellor publishes the following extract from 
the will of the late John Willis Clark, formerly Reglstrary 
of the University —“ I bequeath also to the Chancellor, 
Masters, and Scholars of the University of Cambridge my 
Collection of VoyAges and Travels as recorded In a special 
catalogue, forming part of the collection, to be placed 
under the charge of the Museums and Lecture Rooms 
Syndicate, And I request the said Syndicate to deposit 
the same wherever In their judgment it is Jlkely to be 
most useful *’ 

The board of anthropological studies desires The 
establishment of a special examination in anthropology 
lor the ordinary B A degree The board reports as 
follows —" As anthropology is a subject that Is rapidly 
growing In importance, the board is of opinion that the 
time has arrived when It is desirable that a special 
examination In anthropology should be held Anthropology 
Is a sefente that demands extensive and precise study, 
and at the same time beam upon other branch** of learn¬ 
ing! for example, history, economics, psychology, biology, 
«wl BHt*!** *** *° w ** •« * mental 

disdpltn£*not Inferior to other subjects comprised In the 
'various apodal examinations " 
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Oxford —On November 29 Congregation took Ipto o&n* 
•deration some of the amendipenti that had *beeft pro¬ 
posed to tho statute concerning the faculties and boards 
of faculties, of which the preamble was approved On 
November 8 Exception bad bean taken In some quarters 
to certain provisions of the statute which appeared to dis¬ 
qualify the college tutors as such for membership of the 
faculties An amendment proposed by the Master of 
Balllol providing that the head of any college or similar 
society within the University might certify any member 
of Convocation authorised by his society as a member of 
the faculty in which his teaching is given wfts carried 
without a division Another amendment, proposed by the 
Master of University College, to the effect that a number 
of the members of the general board of the faculties should 
be elected from and by the whole body of members Instead 
of from and by each faculty acting separately, was oppos ed » 
by the President of Magdalen, Prof Gotch, F R S, and 
Pi of Oman, ood rejected on tf division 

As was generally anticipated, the question of compulsory 
Greek is not to be allowed to rest in the position to 
which it was relegated by the division on N o v em ber as 
A petition to council is being prepared, asking that a 
short statute may be framed relieving honour students in 
the schools of nAtural science and mathematics " from the 
necessity of taking two ancient languages in Respontions ” 
This movement has the support, amongst others, of Sir 
W Anbon, Profs Gilbert Murray, Myres, Poulton, 
FRS, H H 1 urner, F R S , and Osier, FRS, the 
latter of whom, however, has stated 41 that he is strongly 
In favour of retaining Greek in the case of candidates for 
the degrees in medicine ’* 

Mr James A Patten, of Chicago, says Soane*, has 
given 40,000/ to endow a chair of experimental pathology 
in the medical school of Northwestern University Specinl 
attenrlon Is to be directed to the stud) of tuberruto* s h-mI 
pneumonia By the will of the late Mr S W Bowne, 
bequests in storks and bonds of considerable value are 
made to Wesleyan University and Dickinson College 
Radrliffe College, we learn from the same source, has re¬ 
ceived from Mrs Martha T Fiske Collard a bequest 
amounting to about *0,000/ 

M Maurice Lr riche has been appointed professor of 
geology at the Umveisity of Brusacla M Leriche has 
been until recently 44 Maftre de Conferences M at Lille 
University He has recently Issued an Important mono¬ 
graph on the Oiigocrnc fish of Belgium, published in the 
Afdmoirei du Muste Royal d*Historic NatureU* do 
Belgique, v Prof Dollo retains the chair of palmonto- 
log> at Brussels University and conservator of the depart¬ 
ment of vertebrate remains of the Brussels Museum, and 
thus will continue in charge of the important collections 
which his work has rendered famous 

Prince Arthur op Connaught has accepted the position 
of president of the appeal committee appointed to secure 
the sum of 70,000/ for the purchase of the site In Gower 
Place and for the erection thereon of new chemical labora¬ 
tories for University College, London We are glad to 
notice that the new president In a further appeal through 
the Press emphasises the national aspect of the appeal 
committee's object, and asks for a national response* As 
we have pointed out already, 35,000/. must be raised before 
December *5 next If the new site Is to be secured, and 
towards this amount upwards of 10,000/ has been raised* 
It should not be difficult to secure the remaining igiooot* 
during the next few weeks 

The German Emperor opened t a new technical 
university at Breslau on Tuesday* November 09, and 
delivered an address, In which he referred to the g re at 
Importance of such Institutions for the Industrial peogr e** 
of the Empire There are now eleven technical universi¬ 
ties In Germany, five of which are In Prussia, namely, at 
Charkxtenburg, Aachen, Hanover, Pxnsig, and Brestsu- 
The Berlin correspondent of the Pori reports that 

X the course of Ms remarks at the dedication of tidf-* 
second technical university founded In his rtljpv—tite 
German Emperor uids—“ The dote connection between 1 
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technical "science ai\d industry becomes year bv >ear mon 
manifest, and It is not by chance that the immense advnnu 
made by our Industrial life U contemporaneous with tin 
pr o g ressive development of the technical university svsum 
In-G^fmany The times are past In which a school oF 
practice sufficed for the engineer Whoever wishes to bi 
equal to the demands made by technics In our time must 
go Into the battle of life equipped with a solid soiniiln 
atld technical education " His Majesty nlso rt marked tint 
Silesia had gained for itself an eminent position through 
the assiduity and spirit of enterprise which had enabled it 
to develop its coal and Iron and its spinning and weaving 
Industries, and he expressed the opinion that (In 
inhabitants were perfectly justified In desiring l« him 1 
technical university in their capital l)r von I roll 711 r 
Sol*, Prussian Minister of Ecclesiastical Affairs uldn I 
mg the £mpcror ( recalled tha fact ihit it was king 
Frederick the Great who laid the foundation of tlu gn n ' 
netis of the Silesian industries in that he enrouragfd tin 
employment of Silesian coal in Other industrial disimis 1 
unci overcame the pnjudlee against Silesian iron < 

A i-onkkkkxce org ml* d bv the Joint CummiUii for tin 
Abolition of Half-time l-abour was luld on Novunbir 2\ 
nt the Church House., Westminster, with the Bishop of 
Birmingham In the chair Ihe meeting was tailed to 1 

consider th< question of the employment of (hildun in | 

mdlfl ami firtori<s tnd of securing the pass igi of 1 Bill 
through Parliament raising the uge of 44 half-tnm rs ” to 1 
thirteen Prof Sadkr, in a letter expressing in 1I11 In\ 1 o 

attend, said it is a drag upon the economic wolf in of 1 

the country that mon than 300,000 ihildnn between t\\i h 
nnd fourteen \eirn of age have left th« e|j\ s< hool for 
good, and that mon than 40,000 more only ittciul sihool 
naif time 1 here Is no reason in the nature of things 

why the nunihir-of bms and girls undi r fourtu n who an 
wltolh or pnrtiallv exempt from da v-school attnidinu 
shoukl I* proporiionntelv six rimes ns num< rous m 
Fngland and Wales us in Scotland Ihe chairni in msisiid 
that it is a ludlt rous waste of eni rgv and monev to b l 
education stop at the age of fourteen thirteen, or tweh< 
The evil is increased by the nvstem of hnlf-tmu attiml- 
ance Two things he said, ure neccwan to stop ibis 
wastage of education—to nbollsh the half-time Mstun 
except possiblv in some verv extreme and exception d 
circumstances, and to press forward in the matter of con 
tlnuation schools If continuation schools nre to lx madi 
a real force* the hours of work in shops must l>c r*sirnt»*d 
It Is physiologically certain that It is impossible to g< r 
re'nl good out of education so long as the bodies and minds 
of children nre In the main occupied in getting a living 
Eventually the following resolution, which was proper d 
bv Lord Sheffield, was earned —“That this meeting 
approves of the recommendations of the Department d 
Committee on partial exemption and trusts that legislation 
as promised bv the Board of Fducation and unnniinou«d\ 
approved bv resolution bv the House of I ords ma\ 1 »» 
carried Into effect In the first session of the coming IMrli 1 
ment M 

K consequence of a suggestion of the Chann llor of tin 
Exchequer made last March to a large deputdion from 
English universities and colleges, a committee of n pr« 
oentatlves from these educational Institutions wax nppomted 
to plarf before the Chnncrllor suggestions an to tne pnn- 
Wpfrs of distribution on which, in Its opinion, an additional 
grant to unlversllv Colleges might be utilised moM 
effectively The committee consisted of Mr A H D 
Acland, Sit 1 Alfred Hopfelnson, F R S , Sir Oliver I odgi, 
FRS, Sir Isambard Owen, and the Rev Dr \ C 
Hetdlaffi Conferences between the Chancellor of the 
Exchequer and the President of tne Board of hdui it ion 
jdth the comnylttee were held on November i(> and 17 
Tha committee expressed the view that the Treasury Com- 
tjnlttei Oft tne advice of which grants are distributed, 
Should take fqtp consideration -^(tj Output; —That fs, thi 
gftwH and character or the work bplng done, Inrludiog 
the number o# students, the nature of the instruction 
qqrf r&rtpth find other wojk undertaken. * (a) Needs 
ill jto^arry on the work efficiently <«) stoff, and tin 
-twrthtafod of Its pi embers, (fc) accommodation nnd t 
yfWndtf** JjT Envelopment —The development of work 1 
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which the scv< nil universities and college * desire, and 
would be in a position to undi rtaki < ffet livt ly with further 
financial assistance, and having ngjrd to provision already 
made from private benefactions, or other local support, 
or which mav be obtained for *uth objects Ihe com¬ 
mittee also pointed out it is naniunl for thi universities 
nnd colleges to have freedom is to the modi of expendi¬ 
ture of grants to secure thi greatest turn from thi m 
and to meet constantly varying conditions lire it import¬ 
ance was attached to the grants being certain, ind not 
liable to diminution, so long as tin exit nt nnd character 
of the work an maintained The < hum 1 llor of the 
Exchequer i xprexsed himself vvilhhg to grunt an additional 
sum to tht colltges to be ilknuled on the Inns laid down 
in the louimittix, but M.ibjtsi to the condition th it 
sufficient additional lot il support is forthcoming in * u h 
i Hsr not onh to mirntmi thi 1 \1st1ng ictivitu^ of thi 
uillegi m (onjunction with its existing Tn isum gr ml 
uid to plme it on n secure footing in rt gard In its < ipit il 
liabilities und rcquln 1111 nts, hut lo nu 11 a suitable piopur- 
tiun of the cost of maintenance of tin m \v developments 
nlopted Hr \\ ih pri p imd to men usi thi tot it grvnt 
In ^n,ooo/ and promised (subjet t of coursi to 10m- 
plianre with the minimum mnditions as to ihirnur 
rfficiemv, &c , which an\ college is tin ad\ nqumd to 
fulfil in ordnr to partuipiti in thi gr mt il ill) not to 
rodure tin existing grants to tin sivrril colit gi s 


SOCIETIES AND ACADEMIES 

London 

Otologies] Society, Nov^mher 0—Prof W W Watts 
r R S , president, in th* ilinr --1 Richardson Thi 
Rhutic nnd contiguous deposits of wist, mid, mil piri 
of east Sonu rsrt This pnpt r contains an account of thi 
Rhu?tic stntu of Scumrsct Tlu sections at Blue Anchor 
and Lilstock are described md correlated with those on 
the filnmorgan coast Ihe mord bv Prof Boyd Dawkins 
of Rhfctic mollusca in the top portion of the Orev Marls 
is confirmed, and their ri cognition ns Rha-tlc ib suh- 
stnntiated The deposit betwi 111 thi top of thi fossillferoun 
Cirey Marls or “ Sullv b*ds M and tht m nn bom-bed at 
Blue Anchor measures 22 fiet, and teems with Rh'etn 
fossils I he beds abovi the bone-lied agree well with 
those occupying tlu same strutigrnphlral poNilion in 
Glamorgan The now obscured sre tions, th it were 

to ho Keen in the railwnt -cuttings at I nngport and 
Charlton Mnrkrtll, noticed bv Mr II B Woodward, are 
described Huge boulder-like misHcn of rock wi n noted 
at thn top of the Black Shales and tht White 1 ins proper, 
with u wcll-nnrkcxi rorol-bed, totalled Oet in thirk- 
ness The classic sections of Snakp fane Dunb ill 
(Punton), Sparkford Hill (Queen Ciuiul), Shepton Mallet, 
und Milton (Wells), have been reinvestigated, and the 
thin RhfPhr deposits in V ilh* Vale, it Upper \ob#t«r, 
und sections in the Rudstock district und on tht Nrmp- 
nett und neighbouring outliers, nre described This 
investigation has shown that the Murolpstis Marls urt 
equivalent to the Sullv b**ds that the Wedmon Stone 
occurs well below the bone-bod that Moore \ 11 fllntv 
bed ,T at Beer Crowcombe is probnblv on th* horiron of 
the Tleurophorus bed (No 13), that the Upper Rhmtic 
is ns persistent as usual, that (he W hiti I 1 is propi r is of 
restricted geographical extent and that on the Bristol 
Channel littoral arc marlsu M W r atchet luds, M above tin 
W'hite Lias Around Queen Camel Moon's 4 ms* rt and 
crustacean beds M appear to come in at n horizon which 
lies between the W'ntchet beds ^nd the Ostrea Limestone 
A classification of the RIwIm sines is suggested The 
fauna of the Rtohan is Sw ibian in facies, and thi con- 
du*|on to be derived from the *tudv of the beds is in 
agreement with Sues*'* view, th d while the dominant 
movement was one pf spbiydence and not IncnJ but ex¬ 
tended, nevertheless 14 nw lllutorv and dow 

Rey. G J, MM*# Jurassic plants from thp Martke 
quarry The Morske qunrrv is situated on the n^ftherJi 
side of the Upleatham outln r In tin Cleveland district of 
Yorkshire In the qunrrv ^vera! virhtus of rock are 
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exposed, namely, shales, small coal-seams, sandstones, and 
•l ferruginous bed The beds are of Lower Oolite age, 
and belong to the Lower Estuarine series From inis 
quarry Dictyozamites was recorded for the first time in 
England The writer has obtained nearly forty species 
from the quarrj, among which arc many characteristic 
Wealden plants 

Physical Society, November n —Prof H L. Callender, 
FRS, president, in the chair —Dr C Chrtt The 
supposed propagation of equatorial magnetic disturbances 
with velocities of the order of 100 miles per second The 
question of the simultaneity of magnetic disturbances re¬ 
corded at different stations has recently been discussed by 
Dr Bauer and Mr Fans A good many magnetic storms 
have so-called “ sudden commencements " As regards 
these 11 sudden ” changes, three things arc conceivable 
they may be absolutely simultaneous at different stations , 
there may be a very small difference of time corresponding 
to the rate of propagation of electromagnetic waves , or, 
finally, there may be, as Dr Bauer concludes, longer 
intervals, amounting to several minutes, for stations re¬ 
mote from one another Dr Bauer concludes that Mr 
Paris's figures demonstrate the truth of his theory that 
disturbances normally are propagated round the earth, 
sometimes eastwards, sometimes westward, the time of a 
complete revolution averaging about il minutes The 
author of the present paper discunscti the weaknesses of 
Dr Bauer’s theory He points out that the thoorv could 
be adequately tested by a careful comparison of curves 
from selected stations fairly encircling the globe, choosing, 
if possible stations the time-measurements of which are 
specially trustworthy —Prof \V B Morten Cusped 
waves of light and the theory of the rainbow Diagram* 
were shown of the forms assumed by a plane wave of 
light falling on a spherical raindrop and twice reflected 
from the interior of the drop, as well as the waves emerg¬ 
ing from the drop The waves in general have cuspid il 
edges, which run along the caustic surfaces This rela¬ 
tion between the caustic and the cusps on the waves was 
pointed out by Wood In connection with the similar waves 
produced by reflection at a spherical surface Tt had been 
noticed earlier by Pofrcr, Jamin, and Mnn* de Lepimv 
The phase over n wave of this type is riot constant, the 
two portions on opposite sides of n cusp differing in 
general by a quarter period Attention was directed to 
the advantage of regniding the distribution of light in the 
rainbow an the consequence of the interference of the 
rusped waves which run down to the observer's eye along 
the direction of minimum deviation This \vn> of looking 
at the matter is shown to be equivalent to Mascart's 
approximate method of explanation of the formation of the 
supernumerary bows bv interferenre of disturbances 
coming from the two poles on the special wave-form used 
hv Airy 

Zoological Society, November 15 -Dr 5 P Hatmer, 
FRS, vice-president, In the chair —J Lewis lenhots 
Experiments on the occurrence of the web-foot character 
in pigeons After referring to Mr R Staples Browne’s 
paper on the subject in the Proc Zool Soc for 1905, in 
which the web-foot was shown to be a simple Mendellan 
recessive, Mr Bonhote instanced further cases from the 
lofts of Mr F W Smalley that bore out Mr Staples 
Browne's conclusions Both these gentlemen, however, 
pave the author birds from their strains, and in the first 
instance when webbed birds from the different strain* 
were crossed un irregular result—mimelj, four normal and 
one webbed—was obtained Matings from these birds 
were continued, and the results were, In almost every 
case, contrary to Mondelian expectations, normals throw¬ 
ing webs and webs throwing normals \fter discussing 
various ftggestions, Mr Bonhote cime to the conclusion 
that no really satisfactory explanation was forthcoming 
rhe Mendellan inheritance was apparently there, but 
dominated and modified by some other agency —E 
Dfltaai Notes on the little known lizard lacerta jacktoni , 
Blgr , with special reference to its cranial characters — 
G A ■on l iigsr Lacerta peloponne tinea Blbr A new 
description of this little known llr^rd, made from living 
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specimens in the society's gardens, with the view of fixing 
its correct position In the genus Lacerta -i-E G 
loulsnfsr Remarks on two species of fishes of the 
genus Gobius, from observations made at Roscoff* The 
paper dealt with the specific distinction of Gobbis misubu 
and G microps 

Linsean Society, November 17 —Dr, D H Scott, F R*S.» 
president, In the chair —Prof G H swsl a w A theoretical 
origin of Planfago maritima, L , and P alpina t L , from 
P CoronobuSt L Vara This suggestion arose from the 
presence of P marttima around the erection of faggots for 
condensing the brine of the salt-spring of Bad Nauheim, 
which is some 240 miles from the nearest coast, for M 
Lesage proved that fleshiness of maritime plants was the 
direct result of the presence of salt P Ceronopus has 
many varieties, and all the characters upon which they 
are based are very variable, forms approximating the 
above species are already named —Prof G Hssil s w 
A * theoretical origin of Monocotyledons from aquatic 
Dicotyledons through self-adaptation to an aquatic habit, 
being supplementary observations to a previous paper 
(Journ Linn Soc , Bot xxlx [189a], p 485) The con¬ 
clusions arrived at are —(1) Coincidences are Innumerable 
in all parts of monocotyledonous plants with aquatic 
Dicotyledons (2) Experimental verification now rovers 
and explains n large proportion of these coincidences 
(3) Terrestrial Monocotyledons retain by heredity many of 
the aquatic characters acquired bv their ancestors when 
living a hydrophytic life, but thev nre now readapted to 
a life in nr 


Melbourne 

Royal Society of Victoria, October —Prof E. W bkeats 
in the chair —T S Hall The systematic position of the 
species of Squalodon and Zeuglodon described from 
Australia and New Zealand Squalodon wllkmsont, 
McCoy, Zeuglodon harwoodi, Sanger, Kekenodon 
onamata, Hector, and Prosqualodon australis, Lvdekker 
agree in having the molar roots fused, as distinct from 
the northern hemisphere forms New genera based on the 
proportion of crown to fang are proposed, namely, Para- 
saualodon (wtlktnsont) ana Metasqualodon ( harwoodi) — 
C M MaplHtens Further descriptions of the Tertiary 
polyzoa of Victoria, part xl A new family, Sytiaptf- 
celfidac, with n g Synaptlcella (6 spp), is founded The 
family is allied to Catenicellldm ana Fucrntldm, but the 
zoaria arc free and rigid, and the sooecia in single series 
In all, 18 new species are described—F> Ohapman A 
trilobite fauna of Upper Cambrian age (Olenus series) in 
N E Glppsland, Victoria E O Tniele found a lime¬ 
stone near Mt Wellington which he, Skeat*. and Dunn 
hold to be interbedded in slates which on graptollte 
evidence are Upper Ordovician The author records 
Agnostus, Crcplcophalus, and Ptychopana, besides brachio- 
pods *ind a few other forms, all of which are held to show 
Cambrian affinities —A J Inapt, Jean White, and 
Bertha Wood Contributions to the flora of Australia, 
No 16 The authors described a new grass Sarga, n.g , 
from N W Australia, i new Ltnum from Tasmanli, and 
Others 

Cambridge 

Philosophical Society, November 14.—Prof, Wood In the 
chair —Prof Billon Some crosses with Rivet wheat 
Cases of coupling of roughness of the chaff with grev 
colour were described from several crosses between sub¬ 
species of Tnticum sativum , and Also a case where two 
varieties normally Immune to the attacks of Clavtceps 
purpurea gave nse to an F. generation containing 
susceptible individuals —Mrs t> Thodoy and D 
Thoday The inheritance of the yellow tinge in sweet- 
pea colouring The yellow tinge in scarlet, salmon, and 
deep cream sweet peas is found to be very complex In 
character In the deepest tinged flowers examined, Queen 
Alexandra and St George, the yellow colouring ii pro¬ 
duced by at least three coincident recessive factors The 
three are all Independent of one another , two tinge the 
sap nnH affect the whole flower, while the third Is a 
plAstid character, especially affecting the standard and pro- 
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during marked bicoloured forms In the absence of yellow 
plasbds the flowers do not " burn," unlike most known 
salmon or scarlet varieties —Dr R N lalsman 

Demonstration of Mendellan laws of heredity in the 
potato —Prof Wood The feeding value of mangels 

Reference was made to a former communication on thi 
composition of th' five types of mangels The present 
paper describes a senes of feeding trials designed to astir- 
tain if the percentage of dry matter is a fair index of 
feeding value Nine experiments ore discussed, and the 
result arrived at is that the percentage of dry math r does 
Indicate the feeding \alue—F H A Marshall Somr 
causes of sterility In cattle Sterility in some cases w is 
shown to be probably due to a deposition of hpochronv 
In the ovarian Interstitial tissue, associated with folllruhr 
degeneration —F H A Marshall and K J J 

Maoksnsle Capomsing It was shown that in n case 
of Incomplete capo nidation, where pieces of testis of \ar> 
lag sixes had become transplanted on to the intestine and 
In other abnormal positions, spermatozoa were formed in 
the testicular grafts In spite of the fact that they wen. 
virtually ductless glands, also that the development of the 
secondary male characters and sexual desire wore 

almost normal, os in the cases described by Fpgi s 
and Shattock and Sehgmann—F W Foreman Nobs 
on protein hydrolysis Dunng the hydrolysis of the pro- 
tain of Linseed the following points worthy of snrci il 
mention were noted —(1) By a modification of the orainnrv 
method it was found possible to separate practically tin 
whole of the glutaminic acid as thr hydrorhlonde in ihf 
early stages of the hydrolysis (a) The very high content 
of valln compared with leucln (3) The low perrcntagi of 
t\ rosin (4) The discovery of a baste lead salt of tvrosin 

and the possibility of introducing a trustworthy method 
for the estimation of tyrosin in a mixture of amino-ncid*. 
obtained from a protein by hydrolysis by precipitating it 
as this basic lead salt—K R La win Nuclear relit ions 
of Paramectum caudatum during the asexual period Ihe 
micronucleus of Paramecium caudatum is not necessan to 
(ontmued multiplication by fission Bv merotomy nn 
amlcronucleate race was obtained which maintained itself 
for se\en weeks This result was not due to fusion of 
mega- and mlcronuclei under the stimulus of operation 


Dublin 

Royal Dublin Society, November 22 —Prof T Johnson 
in the chair —Prof W Irown Mechanical stress and 
magnetisation of nickel The author gave the results of 
experiments on magnetism and torsion of nickel wins 
when the wires were of different degrees of magnetic sofi- 
ness and of different lengths and diameters, which show 
several peculiarities In the behaviour of nickel as com¬ 
pared with Iron when tested under the same conditions - 
Prof T Johitaon A seed-bearing Irish pteridosperm— 
Lyginodendron Oldhamtum , Wlllm The author records 
the presence In Ireland of the Pterldospermeae, and gives 
an account of specimens of Sphenopteru Hoentnqhaust 
Brgt, In the botanical division of the National Museum, 
Dublin, and especially of one specimen of this in the 
Geological Survey collection This specimen shows nui 
not only the connection of 5 Hoeningnaust with the stem 
of L)glnodendron, but also the direct continuity of the 
fossil known as CalyrntnafoWteca Sfangcn with Lygino- 
dandran rachii In addition the author describes thf 
presence of a Logenostoma seed in one of the cupular 
rosettes of Calymmntothcca The specimen furmshrs the 
evidence of direct continuity in support of the views of 
Oliver and Scott on the synthetic reconstruction of the 
Palaeozoic p tendon perm / ygmodendron Oldhamium 


Paris 

Aeidimy of SclencM, November 2T — M £mUe Picard 
In the chair —M Francotte was elected a corresponds 
in the aection of anatomy and zoology in the place uf the 
late M Van Beneden —J Qultlaumo Observations of 
CeruUI’s comet made at the Observatory of Lyons Data 
we given for November 12 and 16 The comet is of about 
the tenth magnitude ( a small tall was visible on 
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November ibth —M Lulret, J Gulllaumoi and J 
Merlin Occupations observed during the total eclipse of 
rhe moon of November 16, 1910, at the Observatory of 
Lyons —L Mentanftrand Observation of the total 
eclipse of the moon of November 16, 1910, made at the 
Observatory of Toulouse —M Lsbsirf The total eclipse 
of the moon of November 16, iqio, observed at the 
Observatory of Besanfon by MM Chofardet and Goudey 
—M Bourfst Observations of the total eclipse of the 
moon of November 16, 1910, made at the Obsrrvatory of 
Marseilles —Robert Jonckhesrs The total eclipse of the 
moon of November 16-17, 1910, at the Obervatory of 
1 lem —F Mrtan Isotropes capable of development and 
the method of the mobile trihedron Eug&ne Psbry 
Order of the singular points of a Taylor’s senes —A 
Ohatslst The theory of numbers —T Lalsico 

Resolving nuclei —Marcel Brlllouln The discontinuous 
movement of Helmholtz Curved obstacles—M Vlllat 
1 he resistance of fluids limited by a fixed indefinite wall 
— MM Clauds, Forr 14 , and Drloneourt Telephonic and 
radio-telegraphic comparisons of chronometers by the 
method of coincidences between Paris and Brest The 
difference between the two sets of comparisons bv tele¬ 
phone and by wireless telegraphy is less than o 01 sec , 
if necessary, the accuracy could be inerrased —G A 
Hsmialsoh The modifications undergone by the lines of 
the spark spectrum in a magnetic field A development of 
work described in a previous paper Hiree classes of 
phenomena arc shown to exist x general effect in¬ 
dependent of the direc f ion of the lines of force of the 
magnetic field, a longitudinal effect, produced when a 
spark is parallel to the lines of force, and a transversal 
effect, produced only with very slow discharges, when the 
spark is perpendicular to the lines of force In the present 
paper observations on the first two of these effects are 
described and discussed —G A Andreult A rapid 

! graphical method for measuring the slipping of induction 
motors —Francisquc Qrenst Study of the porosity of 
Chamberland filters The dry filter, placed vertically, is 
completely filled with mercury, and a fine steel tube passed 
through a close-fitting stopper is connected with a caIi 
brated glass capillary tube On plunging the filter into 
distilled water, the air In the capillaries of the porous pot 
is driven inwards, causing a rise of the mercurv In thr 
glass capillary Filter tubes of different makes showed 
large differences in the pressures thus measured, varying 
from 18 cm to 2 metres of mercury Thes. pressures 
measure the diameters of the pores of tin filter — 

I J tfw Kowalski and J do Dalorablckl The progressive 
| phosphorescent spectrum of organic compounds at low 
temperatures Figures are given for the bands of benzene 
and nine of Its homologues, for phenol, cresols, and 
x) lends and benzyl alcohol Hie results show that pro¬ 
gressive phosphorescence is a property which depi nds 
I essentially on the constitution — Charles Mourou and 
I J Ch Bonfrand Propiohc compounds Cyanacetylenr 
I Methyl propiolate, CH C CO,Cl I,, was con\erlcd into 
I propiolamide, (_ IIjC CO (Nil ) B\ the action of phos¬ 
phorus pentoxide upon this amide, cynnacetylene, 

I IIC 3 C—CN, is obtained This forms i mobile liquid 
, boiling at 42 5 0 C , solidifying in ice to i mass of crystals 
! melting at 5 0 C rhe physical and themic'il properties of 
this compound are given In detail - Casimir O Bp M s \n 
| improvement of the binocular microscope, increasing th< 

, illumination of the objects under observation —Marcel 
I Mlrands The effects of tarred roads on vpget ition It 
has been found experimentally that the vapours given off 
bv tar such as is used for treating roads act injuriously 
on green plants In the open country the vapours given 
off by a tarred road would be insufficient to damage 
vegetation, but in shut-in streets daimge to trees pi mled 
on the edge of the pavement mav be expected—Jules 
| Amar Respiratory exchanges after work has been done 
The amount of oxvgen used bv n humin subject was 
measured, first, when at rest, then during work, and 
finally at regular Intervals after cessation of the work 
rhe original ^consumption of oxygen was reached in from 
six to eight minutes after the work was stopped The 
rate of decrease of oxygen absorption varied with each 
subject.—Ch Ormvlor The battle for existence in the 
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niidrepoies of coral ripf* Thf forms which succumb in 
the struggle m tnosi whu h nrc I irge and globulai the 
Mbousernt forms have, more resisting power — F 
Roubaud I ht evolution and hislorv of Roubattdta 
rufesmu n parasite of thi hoc i il \frit in w isp> genert 
Tiani and Helonog isti i — P Fabrw-Domorwuo md 
R Lagandr* The at nth for Ractinuw <oh in sia 
waiter h\ the mtthods employ* d for fresh w iter Ml the 
usual t st* foi toll in fr sh w*it r an r tirdrd in their 
iction by ill prrsonci of lormnon '•ill Cfitun inodifita 
tions of rerhnique neifHsiintid b\ this fut ml suggt st» d 
Thr question has insen in conmition with th< control of 
o\ster beds - J Oouyat md P H Frltwl I'll pnspiiu 
of plant impressions in thi Nubian grit in the neighbour 
he od of \ssouin 

(All 1 o\\ N 

Rnval Society nf Rnu>h Africa October iq —Mr S S 
Hough ▼ RS pits dml 1 ih ihur \ fr H owa rd 

An m\f sfig itu n mtf th I md md s i bitrz s i mditjons 
ai Put H/ib ih \ smouI oiilribulim to tin mitt or 
ol n,\ if S nub \fm j 1 I Uttiwwood firiphicd 

r pr «. ni if in f som of th smi^l r an »lvt l functions of 

i mj I v \ i ihi llu mndulu rf lh< function tom 

spond I ah po nt of th (hcri/mlil) \y plane was 

r pt s it 1 be th 1 ngth of i vt-rtu d line erect <1 at that 

iKiuit ill upp i \trnniti s of thev lm ^ forming a 

( m tdul ir f sulfur while th lipuimni w is represented 

b\ i f imil\ if rurvis ( slinm lines”} di iwn in thi w 
plan ( Hun ^ nei il r« Milts wm cstibhshed and 

il th d giviii In th modi Is the surfer was suggested 

h\ i wit fnm wotk whuh usuall\ illustrited contour 
lm s and uilu il sirtions wh U th sir ini lines drawn 
nn th hori/ont it lnse of th mod I w< r usihli through 
the fi uuework The simplii ilgebi m rin ul ir e\ 

pon ntnl ind logirithmu functions \v ri thus tieatrd 
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fJt£SH«WATER FISH-CULTURE IN FRANCE 


Encyclopedic agrtcolc. Pisciculture By Georges 
Gulnaux. Introduction by Dr P Regnard Pre¬ 
face by M Charles Delonde Pp xu + 489 (Paris* 

* Baillifcre et Fils ) Price 5 francs 

T HIS is a comprehensive, compact, and eminently 
practical handbook on all matters relating to 
frelh">water pisciculture Much of the information 
and criticism which it contains applies almost equnlh 
to England as to France, since most of the fishes dealt 
with are found in our islands, and the almost 


complete neglect of fresh-water pisciculture— 
except in the case of the Salmonidae— 1 m ns 
characteristic of this country as of that V\ h it 
Is true of the depopulation of the Freni h 
watercourses is partly true of our own In Frame the 
depopulation and its neglect were due parth to obvious 
causes inseparable from industrial progress, such ns 
the opening of canals, the development of navigation 
and the establishment of manufacturing works and 
chemical factories on the river banks, and partly to 
lack of enthusiasm following on historical events 
The meanfl adopted to arrest the depopulation, much 
less to restock the waters, have been, and conLinue to 
be, utterly disproportionate to the extent of the wall r*. 
and to the magnitude of the task 

The results of this neglect are —(i) That Franci 
consumes extremely little fresh-water fish, either abso¬ 
lutely, or relatively to the consumption of marine 
species, and (j) that the great bulk of what little she 
does consume is derived from adjacent countries, prin¬ 
cipally Germany, where the rearing of carp especuilh 
has been developed into a paving industn bv long 
years of experience and the application of scicnufii 
methods While it is possible, as hinted bv the 

author, that a protective tariff might do a little to 
obviate this unsatisfactory state of affairs, the only 
complete solution of the problem is for France to grow 
her own fish l*hese French watercourses (our own 
rivers and broads also to some extent) are capable of 
producing an abundance of highly nutritious food In 
^th countries there are numerous fresh-water species 
the chaire of which, M Gutfnaux assures us, is cxcel- 
lente t and would form a pleasing variant to the 
marine species which at present more or less 
flood the fish markets and almost exclusiveh appear 
on our tables Clearly something should be done to 
develop this branch of food production, and to some 
extent M Gulnaux's practical text-book points the 
way 

But although fresh-winter fish-culture Is in the main 
neglected in France, there are a few salmon- and 
trout-hatching establishments, which seem to cost very 
little and pay remarkably well, also several labora¬ 
tories connected with schools of agriculture, which con¬ 
tribute ta the repopulation of the waters Finally, 
attached to the Universities of Grenoble, £lermont- 
Ferraftd, Toulouse, and Dijon are scientific labora¬ 
tories for the study of freshwater biology which 
j^wstja a double aim, scientific and practical The 
' kd . 2145, VOL. 8$] 


University of Toulouse in particular has a large in¬ 
stitution, started in 1903, devoted entirely to fresh¬ 
water pisciculture and hydroblolog\, with museums, 
aquarium, and laboratories In this matter England 
has something to learn from France, since, to the 
best of the reviewer’s knowledge, the only station 
devoted to fresh-water h)drobiology in this country is 
a small private one on a Norfolk broad 

In writing a book on the whole subject it his been 
necessary for its author to combine the knowledge and 
qualities of a naturalist with those of an engineer and 
“ practical man ” This unusual demand^ on one’s 
capacity and versatility has been met by M Gutnaux 
with conspicuous success A critical inspection of the 
text of this book bhows that its author is almost 
equally familiar with the morphological character¬ 
istics taxonomic relations, nnd biononmal reactions 
(including feeding and spawning habits and require¬ 
ments) of each species of fresh-w iter fish as -he is 
with the merits and demerits of different kinds of 
salmon ladders, or the latesl di vices connected with 
egg-hatching apparatus, while he is evident!) 
thoroughly au fait with the J rench laws relating to 
fresh-water fisheries, the weaknesses of which legisla¬ 
tion he criticises in a characteristically practical 
manner 

The book opens with a brief account of the general 
ana tom v of fishes, proceeding to take up each group 
in its natural order, explaining their taxonomic rela¬ 
tions, and then giving a concise description (with 
good figures) of the distinguishing features md* 
natural history of all the principal species, the most 
important features, namely, the feeding and spiw ning 
peculiarities of each, receiving pirticulur attention 
Then follows the subject of pisciculture proper, which 
forms the bulk of the volume There are two kinds 
of pisciculture—natural and artificial The object of 
natural pisciculture is to multiph the more v iluible 
species bv favouring their conditions of existence 
Under this heading come such matters us the effects 
of navigition, canal-making and industrial works, 
nnd the methods of combating these efforts, nnd of 
restoring natural conditions, the planting of c muls 
and dvkes with plants on which the useful species 
mav deposit their eggs, or seek shelter, the orecnon 
of ladders, nnd the construction of ponds, &c Bv 
"artificial pisciculture,” on the other hand, is meant 
the artificial fertilisation and hatching of the o\n ind 
the subsequent rearing of the frv \Vith the principal 
technical details of both kinds of pisciculture M 
Gutnaux deals exhaustively in a methodical ind dis¬ 
criminating manner As has been said, this is n 
thoroughly practical h indbook, abounding m figures 
from statistics, measurements, and the critical com¬ 
ments of one who has had much first-hand experience 
of every branch of the business rhore are plent> of 
good wood-cuts to illustrate construction of appantus, 
&c A succinct "but fairly comprehensive account of 
aquatic invertebrate fauna nnd the flora ntxt follows 
and there is, finally, an excellent section on the para¬ 
sitic diseases of fresh-water fishes and of injurious 
insects, reptiles, birds, and mammals These chapters 
are also amply illustrated 

But even M Gulnaux’s knowledge and versatility 
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have their limitations, and when he passes from fresh 
to salt water (metaphorically speaking) he aj#pears 
somewhat “ out of his dement ” Otherwise he would 
not have quoted antiquated and rejected notions re¬ 
garding the growth of salmon after Its migration to 
the sea in the face of the well-ascertained results of a 
vast amount of more recent research Again, the 
authors account of the life-history of the eel is not 
abreast of current knowledge, since he makes no men¬ 
tion of the most important and not so very r e ce nt 
discovery of the breeding-grounds of this species all 
along the eastern shelf of the Atlantic basin Read¬ 
ing M Gudnaux’s account, one would suppose that 
the latest word on the subject of the eel had been said 
b) Signors Grassi and Calandruccio, which is not so 

Then, again, the fear (casually expressed, it is true) 
lest certain species of pelagic sea fishes, such as the 
pilchards (sardines) off the west coast of France, be 
hi danger of extermination through over-fishing is 
probably unwarranted, and argues a lack of know¬ 
ledge of the conditions of life in the sea Finally, 
returning to the salmon, It will surely surprise anyone 
who has some knowledge of the Highlands of Scot¬ 
land and of the rigorous restrictions to which salmon¬ 
fishing Is subjected in this region at the present day, 
to be told that — 

Aujoutd J hui t e'est dans cc pays [viz , Scotland] 
que les domestlques sent obliges de stipules k l’avance 
que le saumon no parnttm trop frdquemment dans leur 
ordinaire! " 

These happy days ore almost ancient history But 
such matters are, after all, quite on the fringe of 
M Gudnnux's subject Enough has been said to 
Indicate that the book is a small mine of information, 
and should be consulted by all whose business or 
pleasure brings them face to face with any of the 
difficult problems connected with fresh-water pisci¬ 
culture William Waiiack 


A CYCLOPAEDIA of agricultural 
CHEMISTRY 

Kleutes Handwor ter buck der Agnkultutchemie By 
Dr, Max Passon Two vols Erster Tell, Aadl- 
kynurensaure Pp iv+454 Zweiter Teil, Lab- 
zymogen. Pp 415 (I^eipog Verlag von Wilhelm 
Engelmann, 1910) Price 22 marks, 

HESE two volumes bear striking testimony to the 
enormous strides made during the last twenty 
years m agricultural chemistry. Only within very 
recent times has the need for a cyclopaedia been felt, 
previously the chemist could always pull through If 
he possessed one of the larger analytical treatises and 
had access to a set of the Jahresberichte for agricul¬ 
tural chemistry Rapid progress set in when the sub¬ 
ject was emancipated from the analytical stage; when 
the chemist, instead of being confronted with an inter- 
mumble succeadftn of analyses of manures, feeding- 
Kfffs, and soils, was free to study the numerous 
problems presented by the plant in its relation to the 
soil, dn the hand, and the animal on the other 
To •'the papular mind the agricultural chemist Is 
still an analyst, and beyond doubt the analyst is more 
necessary than ever he was; but the distinction be- 
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tween the two is fast becoming as sharp as dn puns 
chemistry This process of segregation Is going even 
further, and already men are specialising In tike 
various branches of agricultural chemistry itself. 
Hence the need of reference books like the present 
volumes 

One of the features of the book is the treatment of 
laboratory operations The ordinary methods are 
dealt with in some detail, there are numerous illus¬ 
trations, and, where necessary, tablet of figures. Even 
such minor but important processes as the recovery of 
platinum, sliver, Sec , from their residues find a place. 
In addition, a number of tests ore given, and methods 
for finding whether nitrogen Is present as an amide 
group, an amino-acid, or an ammonium salt 
Although these are probably the fullest articles in the 
volumes they are rather restricted in their scope, atten¬ 
tion is devoted almost exclusively to German methods, 
little space being given to those In use elsewhere In 
several instances the book suffers in consequence 
Thus we find the methods for the mechanical analysis 
of soils are very incomplete, the separations are cor¬ 
ned only far enough to include material more than 
oa mm in diameter, all below this limit being 
grouped together as fine sand, &c This is very un¬ 
fortunate, because It is now known that the finer 
fractions—those falling between oa and 0*04 mm*, 
between 004 and 001 mm , between o’oi and 0002 
mm , and below o ooa mm —really play a controlling 
part in soil fertility, Indeed, no soil analysis can be 
fullv interpreted without knowing them 

The book is, however, more than a laboratory 
manual, and space is found for some of the great 
generalisations and theories that have played a part 
in the development of the subject The treatment is 
all too brief, especially when one remembers the im¬ 
portance rightly attached in Germany to theoretical 
considerations Liebig's famous " law of the mini¬ 
mum " is stated, but its modem developments are not 
mentioned 11 1 he growth of the plant is governed by 
the quantity in the soil of that food constituent which 
Is present in the smallest amount ” This generalisa¬ 
tion has proved of great value in agriculture, but it 
is now merged in the wider conception of limiting 
factors, which we should like to have seen discussed 
in the book It is now recognised that certain re¬ 
quirements must be fulfilled before plants will grow 
well—there must be ample water, air, warmth, food, 
light, and no injurious substance must be 'resent. 
Any increase in one of these factors may to i to an 
increased crop production, but the increa^ /is soon 
limited by the insufficiency of some one or y ire of the 
other necessary factors. If all are increase*, the limit 
is finally set by the plant itself. In general, however, 
modem hypotheses are not given, we have been un¬ 
able to find any mention of the well-known tooin- 
excretion theory of Whitney, which supposes that 
infertility arises through the excretion of toxic 
stances by plant roots Whether it ultimately turtle 
out correct or not, this theory has fed to so much 
Investigation that it deserved a piece. 

A critic could easily point out muph more that has 
been omitted But he would find Jt difficult to eep 
how it could be otherwise within the Units Of twp 
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volumes^ the available space of which has been still 
fa r t h er * reduced by the numerous good illustrations 
the editor gives us There are, however, cases where 
the-really important Information is not gften Take, 
for instance, the note on Molini* cottulea We are 
told that it has the power of absorbing considerable 
quantities of the salts of heavy metals, and a case is 
quoted where the ash contained a 041 per cent of lead 
oxide, 0266 per cent of copper oxide, and 0265 P«* 
cent, of zinc oxide; further, we are told that it is 
regarded as a bad pasture grass Now moltnn. is a 
weed and not a cultivated crop, and the things the 
chemist wants to know about It are these What soil 
conditions does the presence of mollnia indicate? and 
has molima ever been observed to produce an} ill- 
effect on animals? if so, what is the harmful con¬ 
stituent? Information could have been given on the 
first point that would have been valuable, for molmia 
is a useful “ indicator" plant Again, we are given 
analyses of animal excreta, but no mention is made of 
the-fact that the composition is very variable, nor are 
we told whether the figures represent means of many 
analyses or only one or two determinations 
A more serious defect, however, is the omission of 
references. The student is rarely told where to go for 
fuller information, and it is practically impossible for 
him to check the data given in the article unless lie 
knows his way about the literature of the subject 
It is inevitable that dictionary notes should be short 
and should omit much, their great value ought to be 
the guidance they afford to the man who wants to 
learn more But even with this defect the volumes 
are very useful, and will prove a distinct acquisition 
to the agricultural chemist. E J Russell 


RADlO-CllEMl STR Y 

Radio chemistry By A T Cameron Pp vm + 
174. (London J M Dent and Sons, Ltd , 1910) 
Price 2* 6d net 

HIS book purports to be an “exact account of 
our present knowledge of the chemical properties 
of the radioactive substances and their chemical 
effects," and in the preface much stress is laid on the 
“ accuracy " of the facts and theories here presented 
It is further stated that the subject is “ treated from 
a chemical standpoint," while "the physical side is 
introduced only so far as is necessary to explain the 
qpcial experimental methods*" As to how well the 
author has attained the latter object can be best judged 
from two examples, one a description (quite in¬ 
correctly asserted to be “that In Rutherford's 4 Radio¬ 
activity, * p 86") of a Wilson type of electroscope 
Op* 10), where, in addition to a very extraordinary 
earth connection, the movement of the aluminium leaf 
la observed by a “telescope" which “carries a scale," 
a distinctly inconvenient and unusual arrangement, 
and the other a description of a DoUsalek electrometer 
(pv 13) having “one pair of quadrants connected to 
earth, the other to an insulated metallic plate faring 
^■ocond which carries the radioactive matter to be 
tasted*" “Through acthfa similar to that in die case 
V'Mttktotapscope an deetrle stress is set up between 
rijdetswr/pabsr" and “the needle, previously charged 
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to ft very high potential, is repelled from one pair of 
electrodes towards the other “ I 

Thi chapter on the “Classification of the Radio¬ 
active Elements—their Physical and Chemical Pro¬ 
perties" might be expected to justify the title chosen 
for the book, but it is disappointing to an extreme 
extent, the chemical properties of uranium, for ex¬ 
ample, being dismissed with the bare statement that 
“ It belongs to the iron group of elements and Is 
precipitated by ammonium carbonate " The discussion 
of the Identification of ionium is quite misleading, 
and the account of the chemical properties of the 
other radio-elements of a very superficial character* 
'Hie statement that thorium “ occurs chiefly In Ceylon " 
Is certainly surprising It is doubtful whether anyone 
not already somewhat familiar with the subject could 
separate or identify a single radio-element from the 
directions which are given 

Errors and misleading statements are not un¬ 
common Thus (p 17) the simple exponential equfh 
tion I|»I®e" A * js given in an inverted and incorrect 
form, which again appears Inter (p 90) Further 
examples are the statements (pp 50, 141) that radio- 
thorium “Js precipitated with barium," “resembles 
radium in every respect," and has an activity * several 
hundred thousand times that of radium ", that in the 
separation of uranium X by treatment with a mixture 
of ether and water (p 39) “the ether layer contains 
most of the photographic or / 5 -ray activity"; that the 
active deposit from the radium emanation (p 51) 
“decays to half value m twenty-eight minutes, hut 
the decay curve is very irregular"; and that “the 
actinium products have all extremely short lives so 
that the maximum activity is quickly reached (p 56) 
The mention of the “decay curve of a radioactive 
child " (p. 17) certainly suggests the most gruesome 
possibilities! 

B B. Boltwood 


EGYPTOLOGICAL RESEARCHES 
Egyptological Researches By W Max Miiller. 
Vol ii, Results of a Journey in 1909 Pp. V + 188+ 
47 plates. (Washington Cumegie Institution, 
>9io*) 

OUR years ago Herr W M Muller, now of Phila¬ 
delphia, published a first volume of “Egypto¬ 
logical Researches," brought out at the expense of 
the Carnegie Institution of Washington, which had 
borne the expense of the journey to Egypt in 1904 
the results of which were thus published by Herr 
Miiller In 1906 Herr Miiller undertook a second 
journey to Egypt, and now publishes a second volume 
of these “Researches." 

Herr Mil tier's chief atm on both journeys was to 
pick up as much as possible of the hitherto unedited 
and badly edited historical material which still is to 
be found in the inscriptions of Thebes, notwithstanding 
the labours of many Egyptologists. In his first 
volume he published In colour the extant remains of 
the famous pictures of Minoan Cretan ambassadors 
la 1 the tomb of Semnut, the prime minister of Queer* 
Hatshepsut, which are so Important to the Greek 
archssotogUts. These pictures had already beta pub- 
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lishtd long ago, in colour, by the French scholar 
Frisse d’Avennes The tomb was then lost sight of 
until re-dlscovered by Prof Newberry some years ago 
No new publication of the tomb was made, though it 
is understood that Mr Howard Carter made a fine 
coloured drawing for one, until Mr H R Hall pub¬ 
lished some rough sketches, correcting Prisse’s errors, 
in the “ Annual of the British School at Athens ” 
(vol vin , pp 172-3), following this up with a photo¬ 
graph of the whole important scene, in the same pub¬ 
lication (vol x , p 154) Herr Muller then followed 
with a coloured reproduction on a larger scale in the 
first \olume of ‘Egyptological Researches" This is 
ver\ useful, though naturally it is not likelv to be 
so good as Mr Carter’s drawing, which so unaccount¬ 
ably remains unpublished still Herr Muller’s colours 
were too crude 

In the present volume of “Researches,” Herr 
Muller provides us with similar (and too 
crudih) coloured reproductions of the scenes 
painted on the walls of the tomb of Mcnkhe- 
(ier r a-sen b, which also include representations of 
Minoans fhe figures and features of the Cretan 
ambassadors to the court of Thothmcs HI are here 
represented more clearly than in the tomb of Scnmut, 
though the vases which they carry arc not so well or 
so t in fully portrayed The best of all these repre¬ 
sentations is probably that in the tomb of Puamra, 
also at Thebes, which will, w>c hope, shortly be pub¬ 
lished with n coloured drawing made on the spot by 
a most competent artist, Mr dc Gnris Davies 

Herr Mullir publishes a great many other scenes from 
tombs and temples at lliebes, with explanations, which 
are naturally comprehensible only to Egyptological 
experts though the subjects of whirh they treat are 
of great interest to the general historian, anthro¬ 
pologist, and archffiologlst Herr Muller is too tech¬ 
nical, is insufficiently explicit, and assumes too much 
knowledge on the part of his readers, since he is not 
now wntmg exclusively for the edification of his 
engercu Faehgenosten His style also is too note¬ 
book), too much mere jotting down, too staccato , 
though we must congratulate him on his command of 
English It is true that he would have done well had 
he submitted his text for revision to an American col¬ 
league before publication as there remain in it mnny 
clumsy phrases and strung Tcutonisms Such forms 
as “ Merenpluhtext,” “ Kahunpapyrus,” are German, 
not English, we alwnvs insert a hyphen between the 
elements of such combinations Wc may also quote 
a very weird phrase on p 76, “ not doest thou look at 
the mountains ” for “ thou dost not look at the moun¬ 
tains”, and the quaintly unintelligible sentence, 
"strange that Duemichen’s uncritical credulity 
toward the plays of the latest time has been 
revived recently I " (p 39), needs an Egypt¬ 
ologist with a knowledge of German as interpreter 
Herr Miller is not talking about Schausptelc, as one 
might suppose It is not clear to us what, or rather 
whom, he is here talking about, or rather, at, this 
writer tgeins somewhat given to crvptlc “digs" at 
»ther men of science, which are apt to fall flat if in¬ 
comprehensibly phrased 1 

* Though the coloured plates might sometimes he 
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more carefully printed (e g. plate xil, In our copy), the 
photographic illustrations of the battle-scenes of 
Raineses II at Karnak and Luxor are very fine, and 
the whole book reflects credit on its author and great 
credit on the Carnegie Institution 

UN PROGRESSIVE PETROLOGY 
Les Roches et leurs Eiiments mtnirdlogiques, De - 
script ions, Analyses Mtcroscoptques, Structures , 
Gtrcmetifc By Ed Janncttiu Fourth edition, 
revised and enlarged Pp 704 (Pans A Her¬ 
mann tt Fils, 1910) Price 8 francs 

OS 1 of those who were students of petrology in 
the later years of the nineteenth century were 
familiar with u modest volume, published by the late 
M JannctUu, under the title of “Les Roches” It 
had a special interest for English readers, as it enabled 
them to realise the lines on which the teaching of 
the subject w r ns carried on in France Amongst other 
matters, it comprised a readable account of the Kauy 
system of crystal notation long forgotten in this 
country, a short section on crystal optics, and a de¬ 
scription of the chief rock-forming minerals and rock 
types 

It w r as considerably enlarged but hardly improved 
in the third edition published, nftcr a long interval, 
in 1900, and still to be found in some of 
our reference libraries More than n hundred 
pages arc devoted to the optical characters of crystals, 
but the treatment is at once ambitious and incom¬ 
plete, and whatever merits it possesses are obscured 
by the innurmrablc misprints and blunders, which are 
found 111 its pages, and must render them almost un¬ 
intelligible to anyone who resorts to them for informa¬ 
tion It is difficult, indeed, to believe that the proofs 
ever passed through the author’s hands We find, 
for instance, “ F*/a ” for E , / a> » " cos 1 w t/T ” for 
cos2*f/T, and are startled to learn that “cosr*a " 
The description of the rock-forming minerals is ex¬ 
panded into a treatise on the entire mineral kingdom 
and little used terms like newjansklte and sysserskitc 
are included, while we look in vain for the refractive 
indices and birefringence of the commoner rock-form¬ 
ing minerals The classification and nomenclature of 
the igneous rocks is open to serious criticism, and is 
based to a considerable extent on chronological prin¬ 
ciples, for we are told —“ Les gtologues ripugneront 
longtemps & con fond re sous le mfime nom des roches 
qui sont nmv^s au jour A des Ipoques si diffdrentes " 
It would have been a work of supererogation to 
enumerate the defects of a book published ten years 
ago, if the fourth edition, which bears the date 1910, 
had not proved on careful examination to be identical 
wnth its predecessor It is not merely that the ad¬ 
vances of science in the interval have been ignored, 
but that every Inaccuracy in the third edition, however 
obvious to the most casual reader, is faithfully repro¬ 
duced A hiatus in a reference, represented by a line 
of points, ix left still unfilled, and even the table of 
errata, which corrected only a fraction of the mis¬ 
prints, and added more of its own, remains word for 
word the same Yet we are told that this is a neW 
edition, “ revue et augments " The revision corisiat*,. 
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It would seem, in the substitution of a fresh title- 
page, with a later date and the name of a different 
publisher, and the enlargement in the addition of eight 
reproductions of photographs, some at least of which 
do not appear for the first time 

Any value the book once possessed has now txen 
greatly diminished by simple lapse of time, and the 
appearance of tins reprint under the false colours of 
another edition can only be regarded as a brenLh of 
faith on the part of those who are responsible 1 for it 
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ELEMENTS) At 47 HEMAIICS 

(1) 7 he Public .School Geometry By F J W 
Whipple Pp xu+154 (I ondon J M Dent and 
Sons, Ltd , 1910) Price 2 s 6 d net 

(2) The Student's Matriculation Geometry B> S 
GangopAdhydya Second edition, revised and im¬ 
proved Pp xviii + j48 (Calcutta The Students’ 
Librnrv, n d ) Price 1 4 rupees 

-i&dtrst Stage Mathematics Edited by W Briggs 
Pp vH + 194 (London W B Clive, 1910) Price 

7 S 


(4) Secotid Stage Mathematics (with Modern 
metrv) Edited b\ W Briggs Pp VI11+12K + 
102 + 186+14 (answers)+ 21 (exam papers) (Lon¬ 
don W B Clive 1910) Price 35 6d 

(5) Conic Sections By S Gangnpddhydja Pp 
vlli + 97 (Calcutti Phc Students’ Library, 1909) 
Price 8 annas 

(6) Public School Arithmetic By W M Baker and 

A A Bourne Pp xu+ 386+2 (London G Bell 
and Sons, Ltd , 1910) Price, with answers, 6 d , 

without answers, 3J 6d 

<7) A School Algebra Bv H S Hall Part I Pp 
xi + 299+xxxvu (Ixmdon Macmillan and Co, 
Ltd , 1910 ) Price 2s 6 d 

(8) of Algebra By A Schultze Pp xn + 
309 (Nefc York The Macmillan Company, Io>n- 
don Macmillan and Co , Ltd , 1910 ) Price 4s 6 d 

(9) The Theory of Elementary Trigonometry By 
Prof D K Picken Pp vn + 48 (Wellington, 
N Z , and London Whitcombe and Tombs, Ltd , 
1910 ) Price is 6 d net 


(1) t'REE use is made in this volume of inductive 
* methods in establishing the fundamental 
(acts of geometry—the conditions for congruency ami 
parallelism The opening chapters deal with the 
measurement of lines and angles and with a few 
simple constructions Then follow the elementary pro¬ 
perties of the triangle and parallelogram, the usual 
theorems on inequalities, and a short account of areas 
The principles of similar figures are then discussed, and 
are employed to prove Pythagoras’s theorem, And 
(he book closes with the angle and metrical properties 
of the circle The author ha9 succeeded in giving In a 
very concise form a useful summary of the subject- 
chatter of the first six books of Euclid We regret the 
Introduction of two new terms—new at least so far os 
Jtfctantary text-books are concerned—the use of the 
Worjd “stretch •• for a segment of a .straight i, nCl and 
w the word “cognate" for “corresponding"; whjle 
the definition of f on p 16 is not merely misleading 
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but is incorrect It Is most important that the student 
should understand that * is u pure number and not an 
angle There are a very large number of numerical 
examples, but most teachers will consider the supph 
of riders inadequate 

(2) The plan of this book ronforms very closely to 
the syllabus for the matriculation examination at Cal¬ 
cutta, which is practically identical with the Cam¬ 
bridge schedule for the previous examination, the sec¬ 
tion on proportion being omitted While due atten¬ 
tion is paid to experimental and numerical work, the 
author has very wisely gi\cn chief place to the 
theoretical developments of the subject We welcome 
the presence of a certain number of historical allu¬ 
sions, which might w'lth advantage be Increased in a 
future edition Those who use this book will find 
that it answers w'lth uniform success the purpose for 
which it was written hrom its general workman¬ 
ship it is evident that this volunu tomes from the 
hand of an experienced teicher 

(3 and 4) Ihe two parts of this treatise are design-xJ 
u> meet the requirements of the Board of Education 
examinations in first- and second-stage mathematic* 
Ihe first part therefore contons the substance of 
Euclid, book 1 , and the elermntarv algebraic pro¬ 
cesses as far as simultaneous and literal equations 
In the second part will be found the substance of 
Euclid, books 11 -iv , the section on algebr 1 including 
quadratics, indices, and proportion , the remainder of 
the volume provides the requisite course of trigono¬ 
metry up to and including the solution of triangles b\ 
logarithms We have no hesitation in xa\ ing that this 
text-book is admirably suited to the needs of those 
students w'ho are reading by themsehes for this 
examination, or any other of a similar character The 
authors have made good use of their experience in 
anticipating the nature of the difficulties which the 
reader is likely to meet with, and in resolving thun 
in a luud and accurate fashion, and further, what is 
equally valuable, attention is directed to many points 
of logical importance which a student is apt to over¬ 
look, if working without any supervision There is 1 
rich supply of well-graded examples and a large 
number of examination papers, which furnish the 
student with opportunities for testing his progress 

(s) This book falls into three sections 1 here is 
first an introduction containing several preliminary 
lemmas, together with n few remarks of a general 
character bearing on geometrical procedure, the 
second part relates to the parabola, and the concluding 
chapter to the ellipse The author has not aimed at 
giving a complete account of the geometrical proper¬ 
ties of conics, but rather a selection of the more useful 
theorems, his objective being the syllabus for the 
Calcutta intermediate examination This leads to 
some regrettable omissions, there is, for example, no 
mention of the auxiliary or director circle Each pro¬ 
position is followed by a number of simple applica¬ 
tions and a few riders of a somewhat harder type 
arc given at the end of each chapter The book will 
serve as an admirable introduction to the subject 
Among other good features we note the introduction 
of analysis at several stages, which is calculated to- 
enlarge the outlook of the reader 
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(6) There i« little that differentiates this from the 
other numerous text-books on arithmetic which have 
appeared during the last few \cnrh The supply of 
examples for oral and written purposes is plentiful, 
and a large number of test papers are provided 
Although it is probable that those who use this 
book will find it thoroughh satisfactory, >et we do 
not consider that it marks an\ real ndvance on other 
recent publications of a sum) ir nature 

(7) The present work is far more than a mere re¬ 
vision of Hall and Knight’s 14 Elements r\ Algebra " 
Although some of the features of this book, first pub¬ 
lished twent\-five years ago, have btnn retained, jet 
the organic changes in method of late years demand 
alterations so (.onsidei.tble thU the volume before us 
is to all intents and purposes a new book It is 
nmrked throughout b> the same dearness of style and 
thoroughness of treatment which characterised the 
author’s earlier work Graphical methods arc em¬ 
ployed, but it is satisfactory to note that they have 
been kept within reasonable limits The tendencj to 
nllow it to expand into an elementary course of 
analytical geometry is a fatal error, for It overlooks 
the fact that the student is not sufficiently mature at 
that stage to be able to appreciate the significance of 
the theoretical aspect of th( subject We hope that 
this book will be widely used, for it is both sound and 
comprehensive Part 1 cairie9 the reader ns far as 
Mmultnneous quadratics We undet stand that part li 
is to he published very shortly 

(8) It has often been pointed out that one significant 
feature of the influence of examining bodies on the 
educational curriculum ib the tendency to standardise 
into distinct types, and to collect under separate head¬ 
ings, applications of general principles which the 
student should be so educated as to work out for him¬ 
self, when required to do so rhe old-fashioned text¬ 
books on arithmetic bear emphatic witness to this de¬ 
plorable result, and it is of some importance to con¬ 
sider whether works on algebra are not similarly 
affected This is not the place, however, to develop 
this theme, but in England it is satisfactory 
to note that the principles which have actuated those 
educational bodies which are responsible for the leav¬ 
ing certificate and Armv qualifying examinations do 
much to minimise a very real danger The author of 
the present volume attempts to meet the sltaution by 
focussing attention on the central facts and encourag¬ 
ing the reader to make the requisite applications for 
himself By avoiding multiplication of detail, he is 
able to cover a wider range and prepare the student 
for more advanced work, in a shorter time than would 
otherwise be possible, without any sacrifice of prin¬ 
ciple The explanatory matter is both full and clear, 
and there are many usefiil hints, particularly in con¬ 
nection with the solution of problems We are, how¬ 
ever, inclined to regret that the method of undeter¬ 
mined coefficients is omitted, and that the chapter on 
the binonljbl theorem is not prefaced by some quite 
short ^ccoftnt of permutations and combinations, 
treated numerically Thfere is at the end of the book 
« useful collection of more than a thousand examples 
for revision purposes, which are rather harder than | 
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those given in the* text The author has done his-work 
well, and his book deserves a good reception. 

(9) There is much that Is novel in the plan of this 
book Broadly speaking, there are two types of text¬ 
books In one the subject 2* presented in as simple 
and elementary a fashion as possible, with no attempt 
at investigating the fundamental axioms and principle* 
on which the ihcorv is based, and in the other a sub¬ 
stantial knowledge of the actual analytical results U 
assumed and utenfion is concentrated on the formal 
concepts Both of those are beneficial, when properly 
used Jn the studv of elliptic functions, for example, 
it is custom a rv to approach the subject by considering 
such cases of integration which do not lead to uny 
known elementary function, but w f hen the student has 
acquired n knowledge of the general results, it is very 
valuable to start again and take as the base the theory 
of a douhI\-periodic function Prof Plcken has set 
himself tht task of compiling a book for those who 
are actuallv si acting trigonometry during their univer¬ 
sity courst His contention is that stfch students will 
have attained a maturity of mind which will be tullv 
capable of appreciating the theoretical principles of 
this subject, and his object is therefore to supplement 
the oidimn school treatises which refer almo *du- 
sivelv to numerical applications We have 11 joubt 
that the class of students the author has in /w will 
materially benefit by his work, which, altb gh brief, 
is both lucid and scholarly 


OUR BOOK SHELF 

Milch und Molkeretprodukte, thre Eigenschajlet 1, 
Zasammcnsetzung und G&unnnung ov Dr Paul 
Sommerfeld Pp 140 (Leipzig Quelle and Meyer* 
1910) Price 1 25 marks 

This little book forms one of a series entitled “ Wissen- 
schaft und Bildung,” the object of which it to pre¬ 
sent the intelligent reader with brief accounts of par¬ 
ticular subjects It is rather more tecfyucal than 
our own popular books of the same size would be, 
and naturally it lacks the completeness of a mono¬ 
graph But it would prove distinctly useful for * large 
class of readers, including students and lecturers at 
agricultural colleges, and farmers who take more 
than a commercial interest in their work It seems, 
indeed, to be a very useful method of dealing with a 
complex subject like agriculture 
The first chapter describes the constituents of milk, 
a dear and concise account of the pr ot ein, 
ydrates, fata, and mineral matter present, and 
then follows a section on the characteristics of milk 
from various animals In discussing human milk, 
some interesting statistics are given that show 
how difficult it is to supply any artificial food tof 
infants that shall take the place of the mother's milk 
In Berlin during iqo{ the total number of Infants 
dying under twelve months of pge was 10,170. The 
method of feeding 7758 of thebe was known; 7064 
had been fed on cow's milk and onlv 674 on human 
milk The figures for other years are similar. 

The diopter devoted to the bacteriology of milk Is 
subdivided Into three portions, dealing re sp e cti ve 
with fermentation organisms, with, organism* product 
tag disease in man, and with organisms produc ing 
taints or defects in milk, such as rapines#. Aran 
this is compressed into less than twenty pages Ufa 
treatment is necessarily very brief. 
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there comm a 'waM-Ukiatrated .section on 
«fllk product* and the methods of working them up 
for market. So Important 4 s cteanUneM in working 
that several pictures are given of modern cow-sheds 
byilt on the best possible principles; in one, indeed, 
the tiowman is shown cleansing the cow with o special 
vacuum cleaner 1 This section will probably prove 
most snterestuiGr to English tenders, as it giveB fairly 
full -outlines of the German ■factory methods 
A :few misprints ate inevitable, but how did this 
wonderful piece of Greek on p is pass the proof¬ 
reader 44 kohlenhydrate (von Ayflop hydor«rgnechisch 
wasser) °? 'E J R 


to he found in the hee He expresses scepticism as to 
certain positive statements that have been .made on 
controverted details of physiology and reproduction, 
for example, “ concerning the origin ot the royal 
jelly or ot any of the larval food paste • we do 
not know anything about it" There is a present-day 
tendency unduly to disparage the results obtained by 
former workers, and such a statement will strike 
many readers as extreme Mr Snodgrass’s sceptic¬ 
ism as to the parthenogenetic nature of" drone 11 eggs 
seems also unwarranted after the support which 
Weismann’s researches, published ten years ago, 
afford to the generally accepted view G H C 


Theoretical Mechanics By P F Smith and W R 

Longley. (Ginn) Price lor 6d 
Until the student has acquired a certain manipula¬ 
tive dexterity, it is impossible to preserve a proper 
continuity of thought in the development of the appli¬ 
cation of infinitesimal theory of mechanics or any 
other applied science The authors are therefore justi¬ 
fied In assuming that the reader comes to this subject 
equipped with a thorough working knowledge of the 
methods of the calculus In the opening chapter a 
good account U given of the means for obtaining 
centres of gravity and moments of inertia of plane 
and solid figures, no mention is made, however, of 
the application of orthogonal projection to the theory 
of the centroid Chapters il -iv deal with the prin¬ 
ciples of rectilinear and curvilinear motion in a most 
attractive fashion, as an example, the motion typified 
by x a a cos Jet is considered, the equation d f x/dt* = 
— Jt B x is deduced, and the properties of harmonic 
motion are then obtained in a simple fashion, a 
similar treatment is applied t6 damped vibrations 
This is followed by an exposition of work, energ\, 
and Impulse Chapters vl -ix discuss the motion of 
a particle under constant forces, central forces, in a 
harmonic field, and against a resisting medium rhe 
volume closes with a brief account of the equations of 
ngid dynamics and the principles of equilibrium of a 
coplanar system of forces with special reference to 
the catenary 

The examples, which are very numerous, are mainly 
numerical and practical, and so chosen as to require 
n minimum of analytical power This feature renders 
the book eminently’suitable for the senior divisions of 
secondary schools, where the true understanding of 
the ideas of mechanics is the chief object It Is to 
be regretted that practically no English text-book has 
treated the subject on these lines, a fact which is due 
■tnalnlv to the action of the universities in excluding 
the simoler applications of oarticle and rigid dynamics 
from their entrance scholarship examinations We 
hope that the time is not far distant when this re¬ 
striction will be removed 


"the Anatomy of the Honey Bee, By R E Snod¬ 
grass (U S Department of Agriculture, Bureau of 
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grass 

Entomology, Technical Series,^ No 
(Washington • 1910) 

In this modest pamphlet the author has given to 
/entomologists an original, trustworthy, and excellently 
Illustrated account of the structure of the handy bee, 
^and another Instance has been furnished of the scien¬ 
tific thoroughness that characterises the publications 
vf the United States Department of Agriculture 
Many volumes have been written on the honey bee, 
yet no surprise can be fait that Mr Snodgrass has 
*bqen able to add new points to our knowledge and 
ta ooifrect errors in the work off Ms predecessors A 
feature of value to serious student is the general 
purvey ot the external structure of a typical insect 
wbmt tfi* au&or has wisely given as an introduction 
4 A Jms account of the highly specialised modifications 
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Practical Physiological Chemistry a Book designed 
for Use in Courses m Practical Physiological 
Chemistry tft Schools of Medicine and of Science 
By Philip B Hawk Third edition, revised and 
enlarged Pp xvili + 440 (London ] and A 

Churchill, 1910) Price i6j net 
Both the first and second editions of Prof Hawk’s 
volume have been reviewed In these columns, the 
former in our issue of July 18, 1907 (vol lxxvi , p. 268), 
and the latter in that of July 15, 1909 (vol lxxxi,, 
p 67) The present edition has been brought up to 
date by the Insertion of various additions and correc¬ 
tions, as well as by the inclusion of a number of 
qualitative tests and quantitative methods 


LETTERS TO THE EDITOR. 

[The Editor dost not hold himself responsible for opinions 
expressed -by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part o/Natuxb. 
No notice is taken of anonymous communications ] 

ftfawltum Fllas and Pellagra. 

In reference to Mr Shelford’s letter In Naturf of 
November io, in which he directs attention to the difficul¬ 
ties In controlling and eradicating the flies of the genus 
SlmuUum, known generally as sand flies and black flies, 
it may be of interest to direct attention to certain experi¬ 
ments carried out in New Hampshire by Dr C M Weed 
and Prof E Dwight Sanderson and their assistants in 
the control of these insects The southern buffalo gnat, 
Stmulium pecuarum , Riley, which attacks and kills many 
animals, such as horses, cattle, mules, sheep, poultry, 
dogs, &c , is well known In certain parts of the United 
States, but especially in Canada, 14 black flies,” generally 
S hirhpes, Fries, and S venustum, Siy, make life far 
more intolerable than mosquitoes, and they are specially 
annoying when they occur in suih resorts as the White 
Mountains 

In 1903 Dr Weed and his assistant, Mr A F Conrad), 
showed that the Simullum larva, although they live on 
the stones In running water, could be killed by the appli¬ 
cation of Phi not as oil The destruction was so complete 
that the fltea were practical^ eradicated in the locality 
in which the experiments were earned out (see 41 Experi¬ 
ments in Destroying Black Flies," Bull No 11a New 
Hampshire Agric Exp Sta , 1904) A floating oil such 
as kerosene is manifestly useless for the destruction of 
larva having such habits as Simullum, and the efficacy 
of Phlnotas oil is due to the fact that it has the property 
of sinking to the bottom in water, thus destroying the 
JunrjB which are stationary on the stones Further experi¬ 
ments have been carried on more recently In the White 
Mountains by Prof E .Dwight Sanderson, and he also 
found that Fhlnota* oil applied to the running strnms 
was effectual In the destruction of the Slmuhum larvn 
(see 41 Controlling the Black Flv In the White Mountains, 

E D Sanderson, Journal Economic Entomology , vol IH , 
P 07. 1910) There afljl remains, however, much experi¬ 
mental srork to be done with regard to the effect df the 
oil upon the fish, the details of the Hfe-hiftones of the 
species of SlmuUum, and the practical methods to be used 

If^n^anbon’s results are confirmed, and the ShtiuUu*p 
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theory 1 » certain to form the bail* of a careful and com¬ 
plete uene* of Investigations, not only In Europe, but aUo 
In those regions in Africa and America where pellagra 
also occurs, these experiments and results on the destruc¬ 
tion of the Slmulium larva* will be of no little practical 
importance in the prophylaxis of the disease, whether a 
definite pathogenic organism Is diMOveied, or the case 
proves to be analogous to that of btegomyia or yellow 
fever C Gordon Hewhi 

Division of Entomology, Ottawa, November 31 


Tbt Song of the Slamang Gibbon. 

Tin Zoological Society hat* recently received on loan an 
almobt adult example of the siamang (Syntphalangus 
syndactylus) , and since 1 can find no adequate description 
of the voice of this ape In the books 1 have consulted, 1 
think the following description may be interesting to 
readers of Naturi? 

The smmang differs fiom all other gibbons in having 
a p dr of laryngeal vocal sacs visible externally cm the 
thiunt as an undivided pouch of loose skin when the 
animal is in full song the pouch becomes inflated into an 
immonsi oblnle spheroid much wider from bide to side 
than from above down* irds, and comparable in sire to 
the entire head of the gibbon \ feeble imitation ran be 
made of the booming that romes from this pouch by 
uttering n guttural monosyllabic “ 000 " with cheeks in¬ 
flated and lips compri ssed It is not unlike the sound 
produced by a large bubble of air bursting on the surface 
of water confined In a narrow spate like a rain-water 
pipe In addition to this then are two very distinct ciles 
apparently quite independent of the vocal sac and uttered 
with the mouth open One is a shrill, piercing bark, like 
the monosyllable ** haow,” tut off sh irply by the abrupt 
closing of the lips Ihe other is a prolonged, uneaithly 
wailing shriek—“ ahh- 0 "--nscmblmg more than any 
familiar sound to which I tan tompnie it the “ miaou " 
of a tat multiplied ten times in volume It starts on a 
high pitched note with the mouth widely astretch, and 
gradually descends the scale ns the jaw* arc dosed 
There are two variations of this shriek, one being a note 
or two higher and more pierring than the other 

The song usually begins with a low and gentle booming 
punctuated by an occasional staccato bark As the txc Ite- 
ment rises the ape starts to move, and swings round the 
wige barking vigoiouslv and repeatedly, and now and nguin 
uttering the walling shriek, the loud booming from the 
now fully expanded vocal sac going on nil the while like 
a resonant bass occompanlmt nt The noise is deafening 
and teinfic, and 1 shall not easily forget the consternation 
of the chimpanzees and the look of mild surprise that 
pi rvaded the usually expiesrionlc t»s faces of tne orang¬ 
utans when they heard it for the first time In the apes' 
house 

The voices of Mammalia have never, I believe, been 
carefully studied nnd compared, yet they are worthy of 
the closest attention as a criterion of specific relationships 
The cry of the slaming, for instance, Is quite different 
from that of the Hainan, Hoolock, and Wau-wau gibbons, 
and each of these species has its characteristic song I 
have elsewhere pointed out that the bray of Grdvy's zebra 
betrays pronounced asinine affinities, and equally forcibly 
attests remoteness of kinship between that species and the 
quagfpnc Fquid® that the likeness between the roar of 
tne lion and the tigi r on one hand and of the jaguar and 
the leopard on the other confirms the conclusion that these 
species are respectively closely allied, and that these four 
great cats form, with the probable inclusion of the ounce, 
a special group of Fells characterised by a roaring voice 
correlated with a peculiarly modified hvoidean apparatus, 
that the frlgpdly purr practised bv the pumn, cheetah, 
caracal, common rat, and other species which, be it noted, 
never rov, distinguishes them from lions, tigers, nnd 
leopard*, which never purr To the casual observer the 
Cape hunting dog (Lyceum) Is more like a hvsna than a 
wolf, but the moment he barks and growls ft Is needless 
to looktiat his teeth and skull to detect his rouslnship to 
Cnnls, fchd I have recently noticed Identity In all essential 
respect* between the raucous growl of a frightened cervine 
wallaroo (Macropus) and that of a nervous 1 asm an! an 
wolf (Thylacinus) In this last Instance we have vocal 
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likeness associated with deep-seated ordinal resemblances, 
and apparently persisting despite great divergences In 
other structural features and in habits. 

Zoological Society R I PocoCK. 


On tha Simultaneity of 11 Abruptly-bagumlng*' 
Magnetic Storm*. 

Is the first number of Terrestrial Magnetism and 
Atmospheric Electnaty for the present year, Dr Bauer 
has written two papers, in which he believes he can prove 
the following (p au) — 

11 Magnetic storms do not begin at precisely the same 
instant all over the earth Ihe abruptly beginning ones, 
in which the effects are In general small, are propagated 
over the earth more often castwardly, though also at time* 
we9tw jrdly, at a speed of about 7000 miles per minute, 
so that o complete arum of the earth would be made In 
3 * or 4 minutes " 

Dr Baui r bases this result upon an investigation of two 
magnetic storms of Hirkc land's ** positive equatorial" 
type, namely, the storms of May 8, 190a, Mid January 26, 
1901 In the latter hi makes use of a table In Blrkeland's 
“ J he Norwegian Aurora Polaris Expedition, 190J-J " 

In the following number Dr rans made 1 more 
thorough investigation of this clrrumstam e, taking fifteen 
different abruptly beginning storms, r^^orded at the Coast 
and Geodetu Sumy magnetic observatories, in nhich hr* 
consideis that hi found l 5 r Bauer's result confirmed 

Upon this foundation Bauer then develops the “ fonlr 
Iheory of M ignetic Disturbances " (lor nt , p ill), of 
which the principal advant igc over Blrkeland’s corpuscular 
theory is supposed to consist in the being able to give u 
natural explanation to time differences such as thew, which 
Birkrland’s theory, in his opinion, cannot do 

Notices of these papers ap]*cured in Nature of August 11 
As it appears that a number of the p< rturbations 
desrnbed by Dr Fans arc some that I studied lost 
summer when making an investigation of magnetic equa¬ 
torial storms at the magnetic observatory in Potsdam, a 
comparison may be of some interest I determined also 
the time of the commencement of a number of positive 
equatorial stoims as accurately as possible for another 
purpose, and without any knowledge of Dr Paris's work, 
ho that the measuring of the time was entirely independent 
of it, a circumstance which may be worthy of note 

It may be remarked with ngird to the exactness with 
which Ihp time cun be determined by the Potsdam curves 
that the length of an hour upon the magnetograms is about 
20 mm , and that thui» one minute answer* to about J mm 
If we then take into consideration all the errors that may 
creep in hi muse the rurvcR, the time-marks, nnd the points 
considered are not so sharply defined as might be wished, 
and further all the error* that may be due to changes 
in tht paper in developing, owing to the fact that the 
paper has perhaps not laid quite straight on the roller, 
Src , it will be evident that where there are no exact 
automatic timomnrks upon the curve Itself, one minute 
will nt any rate be the lowest limit for the accuracy that 
under favourable conditions can be counted upon ^£1 

There might very easily be an uncertainty of sever' 
minutes if, for instance, the base-line Is not exact 1 */ 
straight, but is slightlv curved. If the parallax cannot l v j 
determined exactly, and so forth Unfortunately, ncltf* ij 
Dr Bauer nor Dr l'arls has stated anything ns to H / . 
the time in the various cases can be given exactly, a 
upon which, It would be thought, it was highly ImportuV” 
to be dear s* 

I n the equatorial storms that 1 have studied, an ■ 
especially those that are al*o found in Dr Farit. *s Table II 
(loe eit , p 101), the point at wh)ch they commenced 1s^ 
especially clear in H The deflections In D and Z, on the 
other hand, are very slight, and in consequence the 
beginning there Is far less dearly defined 
It is therefore the beginning in H that la especially 
suitable for employment In a comparison such as this, and 
this was what I especially investigated It will a priori 
be perceived that the results obtained by employing the 
other two components must be far more uncertain In J 
the table below 1 have compared the means of the v*h *| 
found by Faris for the five American stations that 1 ' he 
considered with those I measured out by the old t 'of 
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^Potidam curves Finally, I have also given the difference 
(rf T ) between the greatest and the smallest time given In 
Paris's Table I for the commencement in H at the 
American stations (Greenwich mean time is employed) 


Data 

America 

Potsdam 

DHT 

d. 


h m 

h. m 

Dl 

m 

1906 July 29 

19 56 12 

19 57 

-O88 

3 7 

1907, 10 

X4 22 92 

14 **5 

+ 0 42 

3 « 

.. Oct 13 

7 4 * 36 

7 4 X 5 

-0 14 

39 

1908, Sept. 11 

7 *083 

7 *03 

+ 0 5a 

1 3 

.. ' .. *8 

8 42 00 

8 42 

0 00 

23 

4 " 

1 31 68 

1 31 8 

— 0 12 

3 4 

"j Mean 



“0 03 


Mean of numerical values 

0 35 

307 


It will be observed tint all the differences are consider¬ 
ably below the error-limit whkh, according to the above, 
must be reckoned upon, and thu difference is as frequuill) 
one wav as the other 

ihcfte figures seem to me to show clearly that in thesi 
cases the magnetic impulse occurs, at an) rate, very nearl> 
simultaneously , In any case there cannot be time-difhr- 
ences of such a magnitude as in Or Paris's opinion there 
are—for July 10, 1907, he even assumes that the storm 
would take 116 minutes to encircle the earth Further, 
we see that the greatest difference between Potsdam ami 
the mean of the Amcruan stations, o-88m , is only about 
two-thirds of the smallest difference, d r% b< tween tile times 
at the American stations, 1 3m This circumstance, and 
the fact that the relation between the numerical me ins 
of these time-differences is as 035 307, would seem dis¬ 
tinctly enough to show that tho great time^differences 
observed by Dr laris can only be due to Inaccuracy in 
the determination of the time, and that the error-limit 
must be eonRiderabh 

Further, if we consider the foundation that Dr Bauer 
has employed for the determination of the rate of propa¬ 
gation in tho case of the storm of January ,26, 1903, it 
must, I think, be deemed as weak and uncertain as the 
above-mentioned, which 1 was able to control lgfkpland, 
in speaking of the table employed (loc rft , p fltV, says — 

“ The table shows that the time vanes so Tittle with 
the geographical position that it would be premature In 
draw conclusions from it The slight difference n may In 
ascribed to inaccuracies in the determinations of time on 
the magnetograms, for we see that if a difference in time 
for a certain point appears between two places, this differ¬ 
ence is maintained for all the points, a circumstance whuh 
seems best to be explained by an Inaccuracy in the state¬ 
ment of the time Wc may conclude from this that the 
serrations appear simultaneously, or ratheT, the differences 
In time are less than the amount that can be detected b\ 
these registerings The above question, which is of 

f freat importance, cannot be definitely decided until we an. 
n possession of rapid registerings ” 

Bauer bolds, however, that by taking groups of means 
he can demonstrate, clearly and surely, time-diffcrcnces 
that would prove that the cause of the perturbation was 
transmitted eastwards at a rate of 6400 miles per minute 
I also last summer determined the commencement in 
H of this perturbation in Potsdam, and found tho time 
to be 8h 55m, Greenwich mean time I moreover had 
the opportunity of going through the curves upon which 
Blrkeland’s table was based From these It appeared that 
the times foi the comparative correctness of which there 
was some guarantee were from the five following places — 
Toronto, Kaafjord, Potsdam, Dehra Dun, and Bombnv 
Aa regards the other stations, It may be remarked that 
from Honolulu, Baldwin, and Cheltenham there were only 
received lndian-1 nk copies without hourly or two-hourly 
automatic time-marks The parallax there could not be 
determined accurately, and the uncertainty In the time- 
determination must be considered to be relatively very 
great 

In the copy of the curve for San Fernando fhe base¬ 
line was a little curved In that for Batavia the curve 
*pd the base-line were very faint, the parallax could not 
W determined with sufficient precision, and the time-marks 
w»m afro rather Indistinct A new determination of the 


SO, 2 X 45 , VOL. 85] 


time of beginning which I huve just made gives as the 
result 8h 5a ini for ban F ermindo and 8h 5a 8m for 
Batavia, In the table these times are given as 8h 543m 
and 8h 549m respectively, a fart that demonstrates the 
uncertainty which attaches to these hours At Christ¬ 
church it seems from the D and Z magnetogranis as If 
the clock on that day was about 1 5 minutes too fast, so 
that the value 8h 548m given in thr table probubl) should 
be reduced to about Hh 533m Further, the beginning of 
the base-hne and tho time-marks for the H curve were 
rather unsharp 

In addition, it may be remarked tlmt the thickness of 
the curve at Bombay was considrrnbb, about, oq mm , 
thus causing the commentement of the storm to bo some¬ 
what less tlear, but, on the oilipr hind, then wort two- 
hourly automatic time-marks upon thr curve itself, a 
circumstance which Is of grout importance in exact deter¬ 
minations of time 

If wh now omit those that wo already know to be very 
uncertain, we find the following times of beginning, 
putting Dehrn Dun and Bomba) together — 


Toronto 

8 52*6 


Kaafjord 

5*6 


Potsdam 

53 


DiflT 


Dehra Dun 
and Bombay 

53 3 07 


Thus the greatest difference is considirably lower than 
the error-limit, and this would be still less if, as would 
indeed be best, we attach more weight to Dehra J>un, 
where the curve is exceedingly clear, than to Bomba) If 
we attach double the important 1 to the former, we find 
53 im instead of 53 3m , and the difference will then be 
reduced to 0-5x11 

It seems to me, also, that this last method, where the 
conditions arc as they Are here, must give a far more 
certain result than that which Hauer has employed 

The remaining characteristic points on the curve seem 
to me to be too indistinctly defined to allow of being 
employed In cases where the differences are us small as 
they 'ire here 

Of the storm of May 8, 1902, I have no special observa¬ 
tions that could serve to control Bauer's result As regards 
Potsdam, however, 1 have a determination of its beginning 
m H, which 1 also made last summer before reading 
Bauer's paper I found the lime to be nh 58m Green- 
wlih mean time Bauer, however, m his table gives it as 
iah om Jt seems to mo that this difference of two 
minutes Is characteristic of the uncertainty that attaches 
to these statements When Bauer finds that the weighted 
mean of all European stations is uh 5834m, it looks 
as if my determination were the best When such great 
differences can be found in the measurement of the same 
curve, and the Potsdam curves must, 1 suppose, be con¬ 
sidered to be among the most trustworthy of all, how 
great must be the uncertainty that attaches to the others? 

There seems from this # at any rate , to be by no means 
sufficient data to justify the conclusion that the magnetic 
storms are generally propagated round the earth tn from 
about 3} tp 4 minutes, ana the theory that Bauer malnl) 
bases upon this we must be allowed to regard with corre¬ 
sponding scepticism 

But even if there are no such great time-displacement* 
in these 41 abruptly beginning storms 11 as Bauer thinks, 
there 1>, of course, a possibility that small time-displace¬ 
ments might exist This question, which is of such great 
Importance for a full comprehension of the nature of the 
magnetic storms, can only, however, in my opinion, be 
solved, aa BlrkeJand has suggested, by rapid registering* 
It would be comparatively easy, moreover, to carry some 
such arrangement Into effect by means of a number of 
stations—at least three—where a short or long period was 
registered continuously with very sensitive apparatus and 
with frequent and exact automatic time-marks upon the 
curve itself This was the more easy of accomplishment 
from the fact that, for the solution of tho present ques¬ 
tion, it was only necessary to register H in this manner 
It would then be possible to obtain a sure foundation for 
reflections of the kind that Bauer makes in his last paper, 
reflections that, however Interesting they may be, must 
from what I can understand, be said to be in no small 
degree prematufre O Krognbsb 

Universitetets fyslske Institute Xristlanla 
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THE NEGRO TN THE NEW WORLD. 1 
Tt/PfEN, more than four centuries ago, the Portu^ 
▼V guese obtained the sanction of the Roman 
Pontiff to engage in the African slave tradfe, and, 
some years later (Treaty of Tordeiillas in 1494), Pope 
Alexander VI assigned to Portugal the west coast of 
Africa and to SpAln the New World (of which Portu¬ 
gal claimed Brazil, in accordance with the terms of 
the treaty), it could not have been foreseen that these 
acts were the first steps in the vastest anthropological 
experiment the world has ever witnessed, the effects 
of which for many ages to come are likely to confound 
and confuse the politics of the Americas In Portugal 
itself the population has been transformed into 
Afncanised mongrels, who at the present moment are 
busily engaged In casting out the repre¬ 
sentatives of the church that permitted 
them to begin the process of wholesale 
racial admixture four hundred years ago 

Negro slavery and the breeding of a 
mulatto population were by no means 
novel phenomena in 1^94, tor even then 
Egypt had been familiar with them for 
forty-five centuries, and, in less remote 
time', Arabia and western Asia, Greece, 
and Rome, Tunis and Morocco were only 
too familiar with the black slave and the 
half-caste But the coincidence of the in¬ 
troduction of negro slaves into Portugal 
and the opening up of the New World Dy 
the two peninsular kingdoms makes the 
beginning of the sixteenth century—for 
the experiment of sending negroes to the 
West Indies began in 1516—a landmark 
in the history of the world 

Sir Harry Johnston hus given a very 
complete history, without sparing us any 
of its appalling horrors, of the iniquitous 
traffic in blade slaves, which ultimately 
led k) the transference from one side of 
the globe to the other, and that a new con¬ 
tinent, of u population (whose descendants 
now number twenty-five millions), which 
had grown up In the seclusion of the heart 
of Afnca and had there become divergently 
specialised from the rest of mankind in 
bodily structure and mental and moral 
qualities. He has drawn a most graphic 
picture of how these negro people behaved 
in their new home, as they came into con¬ 
tact successively with the aboriginal 
Americans, and also the Iberians and the 
northern Europeans, who had settled in 
the New World 

Nothing has surprised the "lay* 1 re¬ 
viewers of this book in the newspaper 
press more than the revelation of the gross 
Inhumanity of the representatives of the 
north 'European race (the English and 
the Dutch) towards the negro slave, when 
contrasted with the more generous behaviour 
of the Iberian and other Mediterranean peoples. 
Lamentable and indisputable oj is the fact, the ex¬ 
planation m ifmple enough The Mediterranean race 
was evolved and fashioned in an environment similar 
to, and jMvhaps in the same continent as, the African 
negro, and not only developed mental and moral quali¬ 
ties in many respects closely resembling those of the 
negro, which explains their mutual understanding the 
one of fi ob other, but also the black and the brunet 
face had been in contact for many ages, had inter¬ 


bred, and had come to give equal 1 right* t* the v Off¬ 
spring of mixed unions. 

The blond people of the north, the representative* 
of a more austere civilisation, had nothing in common 
with tlie lazy, lascivious negro, and had no knowledge 
of or sympathy with him Thus they came to treat 
him and his offspring, whether pure or mixed, as an 
inferior being of low intelligence and dirty habits. 

When Mr. Roosevelt (at the tune President of the 
United States) invited Sir Harry Johnston to under¬ 
take An investigation of the problems of the negro 
in the New World, he could not have chosen anyone 
to accomplish this task better fitted by personal know¬ 
ledge and exceptionally wide experience of the negro 
in his native haunts 

Others maj possibly have had equal opportunities 
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of studying the negro in Africa, but certainly no one 
has made such excellent use of them as Sir Harry 
Johnston, who has already written eleven volumes oa 
the subject 

With such an intimate knowledge of the essential 
negro, Sir Harrv Johnston was well equipped for the" 
examination of his behaviour under the influence of 
his altered surroundings in the New World. 

In this book he has given us a detailed account, 
illustrated by maps and hundreds of excellent photo¬ 
graphs, of the nature of each territory in the New 
World occupied by negroes or negroids. Its comma*- 
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future in ameliorating the hit and uplifting the 
coloured people, socially and morally 

Although no one is more fully aware than Sir Harry 
Johnston of the failings and moral weaknesses of the 
negro, he takes a very hopeful view—which mam 
persons with a less intimate knowledge of the black 
man may think unreasonably aanguine—of his future, 
.and especially of the hybrid’s prospects, in the New 
World ^provided only that he follows the example and 
teaching of his great and wise leader, Dr Booker 
Washington, who "wants the negro to become the 
most industrious race in the United States M (p 407), 
.because only work will exhaust his energies and keep 
him out of mischief 

The book starts with a statement of Sir Harrv 
Johnston's. views on the negro’s place in nature, which 
'for the most part are well known to readers of his 
other books 

It is unfortunate, however, that on the very slender 
basis of the evidence afforded by the skeletons in the 
Grimaldi caves (see p a6) he extends the habitat of, 



the negro over half the continent of Europe and the 
whole 7 $ the British Isles 1 
It is not as a work of science, however, that this 
work, with its introductory vulgarisation of anthro¬ 
pology, is to be judged, but as a book of exceptional 
interest, and as the reasoned judgment of a man of 
wide experience on one of the most difficult socio¬ 
logical problems of the present time. 

G Elliot Smith 


GEOLOGICAL CHRONOLOGY » 

HP HE vexed question of the age of the earth has 
4 passed through several distinct phases. Lyell 
and his contemporaries, accustomed to dwell on the 
extreme 'lowness of geological processes, considered 
themselves free to make unlimited “drafts*on the 
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Dank of ume ”, but, since 186s, this position has been 
seriously challenged from the physical side The 
chief argument brought against it was that, granting 
the globe to have cooled from a molten state, it would 
attain its assumed present thermal condition in a few 
scores of millions of \ears, only a fraction of which 
time would be available for the stratigraphical record 
If the general body of geologists, influenced by the 
high authority of Lord Kelvin, have tried to adapt 
themselves to this narrow limitation, it has not been 
without reluctance, and some sturdy dissentients have 
refused any such coercion To these, during the last 
few years, welcome support has come from unexpected 
quarters The nebular hypothesis of the earth’s 
origin, upon which the estimates of Kelvin and King 
were tacitly based, has been shaken by Moulton’s 
calculations and other arguments put forward by 
Chamberlin Moreover, the remarkable discoveries in 
the domain of radio-activity have compelled a recon¬ 
sideration of the thermal state of the globe Estimates 
of the earth’s age deduced from its supposed rate of 
cooling dearly become futile if we have no good reason 
for believing that the earth is a cooling body On 
the other hand, from the radio-active properties of 
various minerals Strutt has deduced geological ages 
liberal enough for the most extreme umforniitarmn 

The debate concerning the age of the earth Is thu9 
no longer an issue between geologists and physicists, 
since the newer school of ptrnics nas declared on the 
side of the ampler chronology Meanwhile, there has 
arisen within the body of geologists a formidable 
minority who contend, on geological grounds, for an 
estimate of geological tune no more clastic than that 
imposed bv the old argument from refrigeration The 
discussion has followed two distinct lines, starting on 
one hand from the rate of accumulation of sedi¬ 
ments, and on the other from the rate at which 
sodium is earned down by nvers into the sea The 
interesting memoirs by Mr Clarke and Dr Becker, 
recently published by the Smithsonian Institution, 
deal mainly with the second mode of approaching the 
problem, but Becker offers also a revised estimate of 
the earth’s age as calculated from the rate of cooling 

In 1899 Prof Joly made estimates, first, of the 
total amount of sodium contained In the ocean, and, 
secondly, of the amount annually carried down by 
rivers, ana, dividing the one by the other, obtained 
the quotient 97,600,000 years as the age of the ocean, 
supposed to be initially of fresh water If the sea 
contained some salt from the beginning, this figure 
must be reduced accordingly The choice of sodium 
Is dictated bv the consideration that Lhis constituent is 
less removed from sea-water than any other A 
relatively small correction is made for salt carried 
inland by the wind, and it is assumed that there is no 
other process of importance by which sodium is being 
continually removed from the oceanic waters We 
may note in passing that certain observed facts, such 
as the evident chemical action of sea-water upon 
potashfcgranltes, throw some doubt upon this assump¬ 
tion 

The data at Toly’s command were very defective, 
and the main object of Clarke’s memoir is to revise 
the calculation in the light of more recent information 
In particular he has drawn upon the large mass of 
observations relative to the discharge, drainage-areas, 
and salinity of American rivers contained in the Water- 
Supply Papers of the United States Geological Survey. 
He has brought together the available Information on 
the same points for other parts of the world, and 
indicated where additional observations are especially 
desirable. The “denudation factor," i.r. the number 
of metric tons annually removed In solution from 
each square mile of a drainage-basin, varies from 
105 for the St Lawrence to 16 for the Nile, and the 
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relative amounts of the different dissolved salts also 
vary widely, these variations being related to climatic 
and lithological differences Cmrke computes the 
amount of sodium annually carried down by rivers 
to be 175,040,000 metric tons, and the total amount 
of sodium in the sea 14,130 x1c 11 tons, which gives 
as a quotient 80,726,000 years He apparently con¬ 
siders possible corrections to be unimportant, or to 
balance one another, for he believes this crude quotient 
to be "as probable as any other value that might be 
chosen M As representing the age of the ocean, he 
considers this figure, for reasons set forth in Becker’s 
memoir, to be "certainly a maximum " 

1 he fundamental weakness of all such calculations, 
whether based on sedimentation or on solvent erosion, 
lies in the assumption that the present annual rate 
npresents with sufficient approximation the mean rate 
throughout geological tim* To the present winter thin 
consideration deprives the conclusions of even a re¬ 
mote relevance to the actual problem We know, for 
instance, th it. even during the accumulation of a 
single formation at a given spot, the rate of deposition 
ma\ vary width, and in a shallow-water formation 
ma\ be at one time positive and at another negative 
To accept the thickness of a formation as a measure 
of its lime of accumulation, with whatever qualifica¬ 
tions and allowances, must Inevitablv lead to error, 
and probablv to a greatlv exaggerated estimate of the 
rate of sediment Ulon Like reasoning applies to nil 
processes of chemical as well us mechanical erosion 
and deposition, which are necessarily controlled bv 
vnrwng conditions hven if w r e could eliminate the 
effects of relatively rapid and local variations, we have 
still to consider probable seculur changes and others 
of a brondlv periodic kind 

\ partial recognition of this side of the problem 
h is let! Dr Becker to discard Jolv’s assumption of a 
constant rat* of increment of sodium in the sea, and 
to ad*ipt instead a secular change of rate He lavs 
stress on the fnct that at present the felspathic rocks 
are, over great areas, covered with u blanket of 
rotten rock in place, which contains only a negligible 
amount of sodium, and he pictures a distant future, 
when all missive rocks may be decayed down to sea- 
level and addition of sodium to the ocean will prac¬ 
tically cease He thus reaches the remarkable con¬ 
clusion thit the rate of increment of sodium in the 
Ren is progressively deelwtng, and he accordingly re¬ 
presents it by 1 descending exponential expression 
The age of the ocean is calculated, according to 
different h\ potheses, as from 744 millions of years 
The argument is not one which is likely to convince 
geologists A decayed crust covering large continen¬ 
tal areas must certainly have existed at many past 
epochs, nnd, indeed, the present time seems to be 
peculiarly favoured, in that extensive tracts have been 
recently scoured by ice Further, stratified deposits 
yield more sodium, per square mile, than crystalline 
nicks, nnd, throughout geological time as a whole, 
the sediments have certainly made an increasing pro¬ 
portion of the whole land-surface Most geologists 
believe, moreover, that th< lotul area of land-surface 
has, on the whole, been growing It would be pos¬ 
sible, therefore, to make out a strong case for a 
secular acceleration of the rate of addition of sodium 
to the sen TTlere is another consideration of even 
more weirtg The larger vicissitudes of the earth’s 
history indicate a certain rough periodicity, and there 
is good reason to believe that we are living in a time 
of geological activity above the average The author 
himself rfc^inrks that the continents stand at present 
above their average level, which, of course, greatly 
promotes erosion, nnd he also recognises that the 
recenllv glaciated regions of the globe are contribute 
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Ing soduun to the ocean at a rate which must raise 
the average Unfortunately, he Is content to- leave 
these important considerations without discussion, 
assuming that they are sufficiently offset by an in¬ 
creased marine erosion 

The second part of Dr Becker’s paper, in which he 
revises Kelvin’s refrigeration argument, we must pass 
over very briefly It is ingenious in treatment, but 
involves too many precarious hypotheses to carry 
much weight The special feature Is that no assump¬ 
tion is made relative to the present superficial tem¬ 
perature-gradient This is eliminated by making use 
of Hayford’s "level of isostatic compensation," which 
is computed to he at a depth (71 miles) beyond any 
disturbance from radio-activity Of several special 
cases considered, the author prefers one which gives 
sixtv million years since the consistentior status, and 
lends to a present temperature-gradient of i° F in 
77 feet We mnv take this latter value as a cnix of 
the whole argument Dr Becker remarks that it is 
low as compared with observation, but he fails to see 
that, for the gradient due to refngcratton, it must 
certainly be far too high Here at least radio-activitv 
cannot be left out of consideration, and, indeed, Strutt 
hns maintained that the observed gradient can be 
wholly accounted for by bent generated in the outer 
crust of the earth If we allow some fraction of the 
annual loss of heat to represent secular cooling, it still 
appears that the age of the earth must be enormously 
greater than anv estimate included in Becker’s sup¬ 
posititious cases A H 


PRO* ANGELO MOSSO 

H^HF School of Physiology in Leipzig was the 
A Metui that attracted young men from all quar¬ 
ters of the globe to study physiology under that greit 
master, teacher, und experiment*r, ( url Ludwig \ 
steady stream of young, ardent, able, nnd talented 
students crossed the \lps from Italy to prosecute re¬ 
search and acquire n knowledge of the methods in 
use in the l^ip/ig School Amongst the earliest of 
these 1 r.msalpine scholars was L Lu* 11111- happilv 
still amongst us- and a little later came Angelo 
Mosso, one of the most illustrious of Italian physio¬ 
logists, whose death at the age of sixty-four the whole 
physiological world to-day deplores He wus born 
on Mnv 31, 1X46, m Turin After studying at his 
native university- with no advantages of wealth, for¬ 
tune, or high social position—he, by the exercise of 
his own high intellectual and brilliant gifts, soon be¬ 
came distinguished amongst hiN compeers, and he was 
selected by Moleschott to be his assistant in the 
university He also acted us assistant to Prof M 
Schiff in Florence 

Before coming to stud\ under Ludwig in the early 
'seventies of last century, Mosso had already pub¬ 
lished his well-known researches on the movements 
of the Uisophagus, nrfd determined in the dog the 
weight that could be lifted in the process of swallow¬ 
ing an olive-shaped ball (1872) In fact, the study of 
movements of dll kinds always proved to him a fas¬ 
cinating and fertile subject of study At an 
early period of his career he made observations 
on the movements of the Ins, and he attributed 
part of the change in sue of the pupil to the filling of 
the blood-vessels of the membrane itself Ludwig set 
him the problem to study the peculiarities of the move¬ 
ments of the vascular wall as they can be Inferred 
from the results of the perfusion of blood through an 
excised organ, such as the kidney, a method which 
already had yielded such brilliant results in other 
organs His results were published in 1874. 
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Another subject of study was plethysmography A 
Fick previously hud used a pletnysmograph to study 
variations in me volume of an organ Mosso, under 
Ludwig’s direction, modified this apparatus, and made 
an elaborate stud) on the alterations of the volume of 
the human limbs under various conditions, mental and 
physical, or with intellectual work, for the volume of 
a limb does vur) with mental work, as Mosso con¬ 
clusively snowed Later on, years after his return to 
Italy, in 1884, he published his famous paper on 
application of the balance to the study of the circula¬ 
tion in man He constructed a balance so subtle th.it 
when a person was extended on it and debt ifi.lv 
poised, mental work caused the head end 10 desetnd 
from an afflux of blood towards the brain 

Jn 1876, after hi# return to Italy, Mosso became 
professor of pharmacology in lurm In 1880, when 
Moleschott wus called to hll the chair of physiology in 
Rome, Mosso succeeded his old teacher as prolessoi 
of physiology In Turin, a post he held with the highi st 
distinction until his dtath During the last few 
\ears illness Inc ipacitated him from working in his 
laboratory, a matter of the ncutest mental anguish to 
one whosi untiring brain had ever new problems to 
Investigate and solve 

lhe fact that in search after health he w is able to 
devoti his enforced leisure to the stud\ of rh< result 
of excavations made in Sicily and, abovi all, in Crete, 
was some compensation He has left behind him a 
standard work on prehistoric anthropology in his 

Palaces of Crete," published in English in 1007 
His first labor Uory was in a convent, but his Iwuind- 
fiss activitv, productiveness, and the increase 111 the 
number of scholars, as well as the growing import¬ 
ing of his subject, led the Government to provide him 
with a palatial laboratory, one of the finest, most 
artistic and aesthetic ana best equipped in Furop« 
In 1882 ilong w'lth Prof Einer), he founded the well- 
known "Archives italienncs do Biologie," 111 which 
manv of his now classical investigations were pub¬ 
lished Thi first volume contains, Hi/zn/ero's article 
on the blood platelets, and that of Mosso and Pilli- 
i.uii on the movements of the bladder His unrivalled 
activity found vent in niam directions in ph\sio|og\ , 
nor was this all He was elected n senator, md oftin 
travelled to Rome to Monte Citonn to attend to Ins 
nurlumentan duties, returning at night to undert ik< 
nis more academic duties in Turin next morning 

lhe ph\siologv of respiration early, and indeed enn- 
**untl\ ottupud his -mention He studied the Mil¬ 
lions bclw'cen rlxlominal and thoracic move mints in 
1878, periodic respiration, Chevne-Stokes bre ithmg in 
t8S6 He had a special laboratory in the R< gmn 
Marghenta hut on the top of Monte Ros 1 j*fio 
metres dbove sea level, for the study of life it high 
dtitudes, and the results of his prolonged and arduous 
labour# he published in his 14 Life of Man on the High 
Ups,” which was translated into English in 1898 
\s human beings cannot live much more than two 
month# at a time m these altitudes, he htid a fullv- 
equipped laboratory erected on Cold’olen at 3000 
metres, where much physiological, ph>sical, and 
biological work was done 

In hi# " Diagnostic do# Pulses'* (1879) he made a 
careful study of the pulse, and in 1895 he invented 
his sphygmo-manometer for the study of the blood 
pressure in min Amongst the most interesting of 
his studies on the circulation are those on that of the 
brain The temperature and psychical activities of 
this organ he studied In 1894* and the researches 
formed part of the subject of his Croonlan lectures In 

Perhaps his work best known In this country Is that 
on fatigue-translated into French, German, and 
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English—as studied by the use of his ergograph, a 
most valuable contribution, written with a charm of 
diction that one rarely finds in physiological memoirs 
Mosso was a master of st\ U, happy in his phraseology, 
wide and catholic in hi# literal tastes, \ keen and 
loyal admirer of the poets of his beloved Italy The 
bust of Dunle was always present on his laboratory 
writing-table His interesting work on L«t Pflura " 
(" Fear ") was also translated into English Amongst 
his other popular writings arc 4 [/Education physique 
de la jeuncsse," “ Les Exercises physiques et le 
ddveloppement intellectuel," and ‘ Mnieriahsmo et 
Misticismo " 

Amongst his chemical investigations the best known 
ire those on ptomaines (with Guarcsche, in 1882), mid 
the discovery of the fluorescent serum and the power¬ 
ful toxic vemn—W'hich ht called ichthyotoxin —which 
occurs In the blond of the Munnideae, such as the 
conger eel 

In Angelo Mosso the world loses a great and dis¬ 
tinguished physiologist, who was beloved b\ ill who 
knew him, was vencritcd by his pupils, and 
by his work, both in its theoretical nnd its prac¬ 
tical applications, secured for himself a reputation as 
an investigator and expositor such as to place him 
alongside that illustrious gahxv of hi* countrunen 
who have added so much to the domain of natural 
knowledge 


/LIA) TINNER V 

^PIIE unexpected death of M Jule* 1 arnica on 
^ November 11, at the age of seventy-two, will be 
sincerely rtgreued by a much lirgcr unit of admirer* 
than he would have anticipated He Im. longed to a 
type of mathematician which is not too common, be¬ 
cause he was at the snnu turn nn original thinker, a 
successful tcuiher, and a writer endowed with an un¬ 
usually clear, brilliant, and attractive st\lc 

In England, at any rate, he is prohubh best known 
by his mathematical text-books Of these, tin 
Lemons sur F\rithm6lique ” is a niasurpuu in it* 
way, combining rigour of method with a charming 
lucidity and case, th( Tr utc sur La theone dts 
functions elliptiques " (written in conjunction with M 
Molk), is one of the best works on the subjur suited 
for a beginner, while the value of his Inttoductiun 
A la throne dcs fonctions M is shown bv the fact th it 
a second and revised edition has recentI\ appeared 
Tannery was essentially an arithmetician, and one 
main object of his work on funition-thcory is to shoA 
that (as Dinchht asserted) all its results ir< deduublo 
from the notion of a whole number \ more philo¬ 
sophical work, dealing with the same el iss of ideas, 
Is his “ Rflle du nombre d ms les sciences " whnh lie 
appears to have regarded as his greatest work \s 
might be expected, he took n part m the controversies 
aroused by Cantor’s invention of tmnsflnitc numbers 
M Picard, in announcing the death of their col¬ 
league to the Academy of Sciences, referred in appre¬ 
ciative terms to the notices of mathematical works 
and memoirs contributed by Tannery to the BulUtiu 
des Science* mathdmatiquc* He said —" Ellts ne 
sont pas touted sign^cs, mnis on ne pout s’\ tromper, 
car elles portent sa marque si personncllc En les 
r6unlssant, on aurait un tableau fiddle d’une partie 
importante du -mouvement mathdmatique dans ces 
vmgt-clnq dernRres ann6es " 

Tannery’s last official post was that of vice-principal 
of the Higher Normal School, and he was elected an 
Academician In 1907 M Picard bears witness to his 
amiable, witty, and engaging character in private life 

G B M 
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NOTES 

Sir J J Thomson, F R S , has been elected a corre¬ 
sponding member of the Berlin Academy of Sciences 

Thi principal trustees of the British Museum have 
appointed Mf Walter Campbell Smith, of Corpus Christ! 
College, Cambridge, to an asslstantshlp In the mineral 
department 

Pro* E P m Susa (Rome), Prof E G Warburg 
(Charlottenburg), Prof J H Polncard (Paris), Prof 
Alexander Graham Belt (Washington), and Prof P N 
Lebedew (Moscow), have been elected honorary members of 
the Royal Institution 

The sixth annual exhibition of electrical, optical, and 
other physical apparatus, arranged by the Physical Society, 
will be held at the Imperial College of Science, 
Imperial Institute Road, South Kensington, on Tuesday, 
December 20 

At the request of the council of the Royal Society of 
Arte. Sir Edward Grey, Secretary of State for Foreign 

Affair*, authorised the transmission of the society's Albert 
medal to his Majesty's Ambassador at Paris for its 

prem ntation to Madame Curie Sir Francis Bertie re¬ 
ceived Madame Curie at the British Embassy on 
November 25, and handed to her the Albert medal, tell¬ 
ing htr that he had been instructed by the Secretary of 
State to present It to her on the part of the Royal Society 
of Arts In recognition of the services rendered to the 
world by her discovery of radium, and adding that it gave 

him great pleasure to be the medium of carrying out the 

wishes of the society 

In view of the candidature of Madame Curie for 
membership of the Pans Academy of Sciences, great 
interest attaches to the discussion at the last monthly meet¬ 
ing of the central administrative committee of the five 
French academies, on the admission of women as members 
of the Institut do France According to the Paris corre¬ 
spondent of the Ttmes , the committee was unable to agree, 
and it was decided, finally, that the question should bo 
remitted to the administrative committees of the various 
academies, that their decisions should be considered at the 
neat sitting on December 28, and that the whole question 
should be then transferred to the plenary trlmcstral united 
sitting of all the academies on January 4 It may be 
mentioned hero that Madame Curie has just been elected 
an honorary foreign member of the Stockholm Academy 
of Sciences 

The Vienna correspondent of the Times states that Mr 
Alton, of the Radium Institute In London, has bought 
from the Austrian Ministry of Works, on behalf of Sir 
Ernest Cassel, 1 gram of radium for the sum of nearly 
15,000! The radium U a gift by Sir Ernest Cassel to the 
institute, and Is Intended for use in cancer re eearch One 
half of the gram Is now being tested at the Vienna Radium 
Institute, and will be sent to England next month The 
other half Is being extracted from the pitchblende at 
Joachimsthal, and Will be available in three or four 
months Mr J. Gifford, of Chard, Somerset, has 
announced to Pynce Alexander of leek, chairman of the 
^Veekly Board of the Middlesex Hospital, his intention of 
presenting 40 milligrams of radium to the cancer research 
laboratories that Institution for the prosecution of their 
Investigations \lAt current rates this quantity of radium, 
weighing approximately one seven-hundredth of an ounce, 
Is wortfi about -6oqJ 
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Thx following are among the lecture arrangements 
the Royal Institution before Easter —Prof SUvanus pf 
Thompson, a Christmas course of six Illustrated lectures 
on sound, musical and non-musical, a course of expert* 
mental acoustics, adapted to a juvenile auditory, Prof, 
F W Mott, six lectures on heredity, Dr A E H Tut ton, 
three lectures on crystalline structure mineral, chemical, 
and liquid, Dr M Aurel Stein, three lectures on explora¬ 
tions of desert sites in Central Asia, the Astronomer Royal, 
Mr F. W Dyson, three lectures on recent progress in 
astronomy, Dr P Chalmers Mitchell, three lectures on 
problems of animals in captivity, Prof. Arthur Keith, twd 
lectures on giants and pygmies, Prof W A Bone, two 
lectures on surface combustion and Its Industrial applica¬ 
tions , Sir J J Thomson, six lectures on radiant energy 
and matter The Friday evening meetings will commence 
on January 20, when Sir James Dewar will deliver a dis¬ 
course on chemical change at low temperatures Succeed¬ 
ing discourses will probably be given by Prof W H 
Bragg, Mr A E Shipley, Prof H E Armstrong, Prof 
Jean Perrin, Prof Karl Pearson, Mr J H Balfour- 
Brownc, Sir David Gill, Prof H S Hele-Shaw, Sir J J 
Thomson, and other gentlemen 

An important question with regard to the distribution 
and occurrence of the various species of tsetse-flies in 
Africa it to what extent the areas infested by them re¬ 
main constant It has long been known that in a given 
tract of country certain parts harbour tsetse-files, while 
from other parts they ore absent, but of late years an 
impression has grown up that these areas are liable to 
change, and that the fly is spreading Sir Alfred Sharp*, 
in a memoir on the habits of Gioxstna morsitans in 
Nyasaland (Bulletin of Entomological Research, vol 1 , 
part HI), is of opinion that fly-areas do not alter their 
limits to any appreciable extent He states, however, 
that within the area, fly may sometimes be found In one 
part, sometimes in another, and in very variable quantity 
at different times He believes that the numbers of the 
fly depend largely on the season of the year, but also on 
other causes Impossible as yet to define On the other 
hand, Mr P E Ilall communicates to the same journal 
some notes on the movements of G morsitans In N E 
Rhodesia, and indicates on a map a number of areas 
which, to the best of his knowledge, were clear of fly 
up to 1906, but are now fly-infested This conflict of 
opinion (perhaps more apparent than real) shows how 
urgent Is the need of systematic Investigations by expert 
entomologists upon these and other questions relating to 
the bionomics of tsetse-flies 

In the Philippine Journal of Science for June Dr R B 
Bean, of the Anatomical Laboratory, Manila, reports the 
discovery of a living specimen In the island of Luxon 
which he believes to bear close relationship to the Paleo¬ 
lithic type represented by the Neanderthal skull The 
massive lower jaw with its square ramus and receding 
chin, the low cephalic index <73*68), heavy brow ridges, 
rounded orbits, large nasal apertures and high nasal Index 
(ioo-s), combined with small stature (1568 cm), muscular 
fraifie and short femur, all approximate tola form similar 
to that of the antediluvian man of Europe, Homo Mdel- 
bergensis Dr Bean In the same issue of the Journal 
continues his study of the racial anatomy of the people 
of Taytay, dealing here with the womdn, whom he finds 
to be more primitive than the men, and closely resembling 
the women of Siberia The Blend type Is largely primitive 
In character' and the Australoid variety comes between the 
Iberian and the primitive 
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, ftNibe first part of the Journal of the Royal Anthropo- 
kigiul Institute Mr W. Cnooke discusses the origin of 
tfithjbjptts and MahrSttas, the warrior tribes of India 
He Identifies among the former a considerable intermixture 
of Central Asian blood derived from the Hun Invasions 
end he hold* that they constitute a status group develops 
from a stock of which the lower grades are now rep c- 
sentcd by the Jats and Gujars of the Punjab Thi 
Mahrattas he also considers to be a stalus group developed 
from the Kunbi tribe, and now claiming affinity with the 
Rajputs He questions the validity of the suggestion that 
fhe brachycephallc element in southern India is the result 
of emigration of Huns or Scythians under pressun from 
(jte Aryans It mav be more reasonably accounted for 
by a prehistoric movemuit of races from the west eh her 
by the land route of in the course of commerce which 

existed with the Euphrates vallev from u very eirlj 

period 

Otm note in Nature of November 34 (p 114) upon the 
suggested Inversion of the expression •* thunder nnd 
lightning " leads another correspondent to point out that 
the phrase ** animals nnd birds,” inadvertently usul on 
the same page is open to the objection that It nuggi sts 
that birds are not anlmaU He proposes the term *' beasts, 
birds and fishes ” as comprehensive and suffiuenth 
distinctive 

Dr R Horst has favoured us with a copv of an 

account of a new species of perlpatus (Parapenpatus 
lorentsi) from Dutch Nlw Guinea, published in \ol xxxn 
(pp 217-8) of Notes from the I evdtn Museum The 
-species, which Is fortunately represented by a male and a 
female, is of Interest as filling a gap In the distribution 
of the group The two specimens were discover'd in 
moss on Mount WUhmann, at a height of between cjooo 
and 10,000 feet In colour the new species is dark 

greenish-blue, becoming somewhat paler on the undi r xidi, 
nnd with a median central row of small whitish spots 

When Dr J Huber succeeded Prof F A Gotldi as 
director of the Museu GoekH (Museu Paracrine) in March, 
1907, the opportunity was taken of reorganising the stuff 
of that Institution on a new and Improved footing Ihpue 
changes, as well as the general progress of the must uni 
are recorded In the reports for 1907 nnd 1908, which 
form the flnt portion of vol. vi of the Bolettm do Muxeu 
Goeldi t which, although relating to the year 1900, Ins 
only just been published The xoologlcal gardens attached 
to the museum, which are largely devoted to the exhibition 
of the animals of the country, appear to be in a thriving 
condition, having received a large number of accessions 
during the period under review 

Tub pharyngeal teeth of fiahes form the subject of an 
article, by Colonel C E Shepherd, In the November 
number of the Zoologist These organs, except in the 
caae of the wrasse and carp groups, have, according to the 
author, received but scant attention at the hands of 
naturaPsta After referring to their different structural 
types, Colonel Shepherd expresses the opinion that phalan¬ 
geal teeth are probably the chief masticating organs, au 
they ore undoubtedly In carp and wrasse Fish-eating 
species, which swdUow their prey whole, would have the 
Action of the gastric juice facilitated if the bodies of the 
Ashes swallowed had the scaly coat broken by means of the 
pharyngeal teeth These teeth also assist m working the 
food down into the -oesophagus 

T0* local pearl and pearl-shell fishery forms the sub¬ 
ject of aa article by Mr A Scale in the July number 
(vol V?; Ho n) of the mlipfbu Joantdl of ScUntt Two 
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species of pearl-oyster are found in Philippine waters, the 
valuable gold-lip, MargartUfera maxima, and the less 
precious black-lip, M margantifera With the exception 
of those used In a factory at Manila, which Is capable of 
turning -out about 6000 gross of buttons per month, and 
consumes about 300 tons per annum, all the sheila are 
exported to Singapore or Europe Although almost the 
whole area from Sibutu Passage to Basilan Strait And the 
south shore of Mendanoo is a potential pearl-bank, most 
of tho banks have been over-fished, and it is now difficult 
to find productive ones One bank was recently found in 
which all the shells were dead, and so corroded as lo be 
valueless, The fisheries afford a fair yield of pearls, 
although much less than the Ceylon output, which comes 
from a smaller species, with shells of Httle value O11 
the other hand, some of the finest known pearls are the 
product of the Sulu fishery The Japanese are producing 
pearls, although not of good shape, by introducing foreign 
objects Into the oysters, and the author states that within 
the next few years it will be possible to produce perfect!) 
spherical pearls of good lustre 

To fhe Proceedings of the U S National Museum, 
No 1778, Messrs Fverman and I ntimer communicate the 
first complete list of the fishis of the Lake of the Woods 
and neighbouring waters, so far as at present known 
Although the Lake of the Woods, which forms the re¬ 
ceptacle for the waters of Rolnv River, lies mainly in 
Ontario, its southern border ib situated on the northern 
frontier of Minnesota, and therefore belongs to the United 
States On account of the recent treat) betwein Great 
Britain and the United States which provides for the 
federal control of the fisheries in these waters, an account 
of their fish-fauna Is a matter of some importance at the 
present time The fisheries In the Lake of the Woods, 
which are earned on by means of nets, are of very large 
economical value, having yielded in 1909 a total sum of 
43,193 dollars, of which 38,041 pertained to the United 
States and 14,143 to Canada In 1894 the total value was, 
however, as much as 81,337 dollars The most valuable 
product is the great lakes sturgeon [Acipenser rubteundus ), 
which formerly swnrmed in Lake of the Woods, nnd In 
1893 yielded no fewer than 36,000 dollars, although of 
late, like that of The rest of the fisherv, the yield has been 
much less During the last few years a slight increase in 
the catch Is, however, reported, but this may be due to 
closer fishing 

In connection with the preservation of localities where 
rare plants or special plant associations are found, atten¬ 
tion js directed to a paper, by Mr A R H or wood, on 
the extinction of crvptogamlc plants, published in the 
Transactions of the South-Eastern Union of Scientific 
Societies (1910) The author discusses the numerous 
factors that lead to the extinction of plants, and presents 
the results of special inquiry with regard to Ireland, 
where perhaps the most destructive factor is the collector, 
who In the south-west counties raids the ferns Trichomaruts 
radicmm a ltd Otmunda rtgakt 

In the Victorian Naturatut (vol xxvil , No 6) is pub¬ 
lished a report by Mr J W Audas on a botanical expedi¬ 
tion In the Victorian Alps, and a list of plants recorded 
from rite district That has been compiled by Dr A J 
Ewart Out of 334 species, one-third belong to the three 
famlffes Composite, Leguml noise, and Myrtacew, while 
the families Saadfragacea arid Ericaoe® are only repre¬ 
sented by Bauora rubtginosa and Ganhherta ftifpids, a 
•Ingle gentian, Gontiana taxosa, is found Tho one 
efidetnfc jJlant H k bushy UUate, Wertrmgia senifolia 
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\mong the plants observed by Mr Audus about an altitude 
of 5000 feet were the shrubs Erwstemon myoporoides, 
Utltchrysum rosmarmtjohum , und Kuncea MuelUn , mar 
the summit of Mt Hotham he found the grass-likc 
umbdliftr, \c%phylla glacialts, and a tufted i-arophyll, 
Scicranthus btflorut 

Mb F P Steading presents in Forest Pnmphltt No 15, 
published bv the Govcrnmint of India, a noie on the 
preservation of bamboos from the attacks of tht bninboo 
bn lie or “ shot-borer " I he dt struciivencis of this insect, 
Dmodmis mmuliu, mnv be gauged from the fnct thnt 
bamboos generally last in India only for a year or eighteen 
months Coopf ration between the author and the Indian 
I eli graph Department haw resulted in the evolution of on 
'fTictual mi thod of treatment, which ronsists in soaking 
rhe bamboos for five days in water, whin they exude a 
gelatinous substance, and then immersing in Rangoon 
oil for fort>-eight hours Hu object of the bulletin is to 
rnord tht experiments undertaken and the results, show¬ 
ing that ihi oil has effectually pn served bamboos treated 
in 11)04 up to the tune of writing in 1909 

i lie Agricultural Journal 0/ British hast Africa recently 
to hand (vol ul , pari 1 ), contains a short article b> Dr 
Hodiker on native methods of fishing m relation to the 
Incidence mid dissemination of sleeping sleknihs Fish- 
mg is attended with grave d mger to all unlives in the 
Miinllv wherever Glosstna palpahs is found Stviral dis¬ 
tricts whore formerly n lurgi population of fisherimn dwelt 
ire now uninhabited as n n suit of the dim im Among 
remediil nuasures, the d< strut tion of thi thin strip of 
hnmlioo ian»*n along the whole coast-line Is retonimi nded 
In another arlule Mr Mat Donald urges the advantages 
of miue as a trop for export It con hi grown readily 
mid it coiupurntively low tost over a largt »rt n of the 
Miuntry, and, so for, it has not been lnftskd b> any 
*.» nously destructive pest Railway rates to the coast 
Iving now much n (liiccd, it becormw possible to si nd tha 
mm/i to Gn it Britain or to the Continent, where the 
dminnd is practically unlimittd 

A tabie Is given In a recent issue of the Journal of 
Agriculture of South Australia (vol xiv , No 1) showing 
how the use of fertilisers for cereils has increased during 
the past thirteen vears From 1898, the first year given 
in the table, to the current year the increase has been 
continuous, some of the figures ore os follows — 


Ymr 

Quantity of 
manure med 

Ton* 

Are* of cereal 
crop manured 
Acres 

1898 

ia 500 

250,000 

1809 

16 soo 

350 000 

1007 

61 000 

I 366 400 

1908 

65,000 

1,456,000 

1909 

76,500 

2,100 OOO 

1910 

87,000 

2,320,000 


A few soil analyses are recorded in another article, from 
which it appears that the soils are very different from oiir 
own The nitrogen varied from 0-026 to 0-091 per cent , 
the phosphoric acid from o-oio to o 045 per cent, and the 
potash from 0-044 to 0-82 per cent All these values are 
much lower than In ordinary English arable soils 

Tint Natal Museum has Issued a catalogue of a collec¬ 
tion of rocks and minerals from Natal nml Zululond 
arranged strati graphically by Dr F H Hatch The 
specimens were collected by Dr Hatch during the winter 
months of 1909 Beginning with the oldest rocks, the 
order of arrangement is —(1) metamorphic rocks, Swan- 
land systtfA, (2) granites intrusive in the metamorphic 
jJocks of the Swaziland system, 0 ) Waterberg or lable 
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Mountain sandstone, (4) rocks of the Karroo system 1 
(5) surface deposits 1 he collection of specimens U a 
duplicate of one which Dr Hatih proposes to present to a 
London museum 

In a paragraph upon the recently discovered Ice-cave 
near Obertrnun, Lpper Austria, which appeared In 
Nature of Qitobir ij (p 460), Prof F bugger was 
described as one of the < xplorers of the am Prof bugger 
asks us to state that he has not yet personally examined 
the cave, and that the Information he kindly sent at our 
request was provided by Hi rr Alexander von Mdrk, who 
took part m the exploration of it The discoverers and 
first rxplorers of thi cave wire, according to reports in the 
I Inz newspapers, Herren J Lahner and Kltng (I inz), 
J Poliak (Weis), I Bock ((iraz), A v Mork (S itzburg), 
and L Kranl (Budapest) 

Messrs Outes and Backing have added notably to the 
discussion of the Berras coadas of the Pampas beds of 
Argentin 1 bv publishing photographs of thin nertlon* of 
the debatable ma tern Is (* Sur la structun del scorles et 
‘ terres cuites,'" Revista del Museo dc la Plata t vol 
xvii , p 78, September) Scoriae are figured from Monte 
Hermoso which are undoubtedly of volcanic origin 

I hesi ure com r as ted with ihe fragmental earths, which 
contain, however, volcanic purticlts Whin these evths 
are subject'd to the action of fire, they nIiow fiuldal struc¬ 
tures und a glassy ground between the surviving frag¬ 
ments and crrtRinlv do not row mblc the alleged 

II terres cuitcs " selected for comparison True burnt 
earths nrc formed during agricultural operations neir I 1 
Plat 1 win n thi settlers wish to clear their ground h\ 
burning ihe surfon -vegetation, und these nrc of the glassy 
tvpe It is urged, then fori., that the andesitic scoria? 
which ocmr in the e irths of ihe Pampas beds cannot Is* 
regarded as products of Kuptrfiiiul burning Tile petro¬ 
graphic argumi nt is immensely strengthened bv the 
illustrations ind tin ir production, if we 111 iv judge from 
a quotation innde bv the autnors, seems due to rertain 
remarks published in Nature In ujog (vol Ixv\l p 535) 

In thp September Bulletin of the American Geographic il 
Society, under the title of 11 Notes on Ihi Description of 
Land lonns—l Prof \\ M Davis n turns to hi* 
attack on the empirual * method of description In a 
criticism of three recent geographical papers (German, 
Italian, and English) He urges that it is 44 ultra-con¬ 
servative " to adhere to the empirical method when 41 the 
whole trend of modern physical geography is toward the 
use of explanatory description " It mav be replied, how¬ 
ever, that while Ihe new 44 terms of origin " can be some¬ 
times used with good effect by a physiographer of Prof 
Davis's experience and lonhdence, they might be more 
misleading than any empirical description if employed 
wrongly or applied without sufficient warrant It is not 
every traveller who could be trusted with the use of 
14 mature msequent ravines," &c , as desired by Prof 
Davis in his 11 Notes ” 

The November Issue of the National Geography 
tfagastnc contains tbirtv-mne photographs In colour, which 
Is the largest number of coloured pfftures evrr published 
in a single number of the magazine These illustrations 
all deal with life and scenes In Korea and China, and 
together provide an excellent means of picturing the habits 
and customs of these Eastern peoples The article which 
is illustrated by these pictures Is by Mr William W 
Chaplin, who shows an Intimate acquaintance with rhe 
countries he detcri/ies, and he also took the photographs 
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from which the pictures were mode Mr Guy K Mltchill 
contributes a well-illustrated paper on a “ New Source of 
Power," In which he deals with the extensive bixls of 
lignite in the United States The State geologists have 
estimated that the lignite deposits In the United Stnn s, 
exclusive of Alaska, amount to 740x10* tons, of whirh 
fully one-third belongs to the public lands The total aren 
underlain by lignite and sub-bltumlnous coal- coal irmMl) 
of little, if any, value in steam plants, but of grt it effici¬ 
ency In gas producers—is 246,244 square miles Th< l S 
(teological Survey fuel tests have showed thnt whit rod 
is made into product r gas and then used in a g is engim it 
has from two to three times the efficiency that it Ins 
when burned under n steam boiler in the ordlnnrv w t\ 
Moreover, the experiments showed thnt ligmti, whuh is 
usrless for steaming purposes, can be used most surer nk- 
fully in the gas producer Other Brinks in thiH ihsui of 
the magazine are 11 Kboo, n I iberinn (lamp," b\ Mr 
(■ N Collins, the “ Pest of hnghsh Sparrows,” b> Mr 
N Dearborn, and * The Mlsihtoe," b\ Mr W 1 Hr i> 

Trrr remarkabli senes of earthquakes that occumd 111 
AluskA In September, 1899, Is described m 1 valuable pTp ( r 
by Mr Lawrence Martin (Hulletin of the Geol Soi of 
America, vol xxi , 1910, pp 339-406) Thi first known 
shot k <Kiurrcd on Srptrmber 3, the last on Siplrmbfr 29 
In these four weeks there were four, possiblv five, world- 
shaking earthquake s, and sivernl hundred minor sharks 
The strongest of all was tin stiond great slunk of 
September ro It disturbed un nrt t of probublv not fiwir 
than 412,000 square miles, and produced wnhr-\\»vis m 
Lake Chelan, Washington, whirh Is no irlv 1300 links 
fiom the origin Shore-lines were r used 11s 111111I1 is 
47* feet, and diprevud 5 bet or more in \ akutnt Bin 
and new reefs were uplifted Sea waves 20 or 30 fe< t 
high swept the shores J he Muir Glacier subsiquintlv 
retreated eight miles In us many vears while othi r gluurs 
were subject to brief spasmodic advances But though 
the earthquake r inks among the greatest that have vi-»iti cl 
the American coni men!, there wus no recorded loss of life 
umoii|j the twcnt\ thousand inhabitants of the disturb d 
area, while the destruction of propertv was insignificant 
This immunity was no doubt, due to the fact th it the 
people lived in tents, log cabins, or low frami buildings 

In Bergens Museums Sferi//«?r N y Rmkkt , Bd 1 
No 1, Dr A Appellttf, of the Bergen Museum, describes 
the InvestIgations on the life-histon of tht ronunon 
lobster, upon which he ban for a number of wars been 
engaged The monograph (" Unlemm hungen blw r dtn 
Hummer ") contains also a summary of previous work on 
the subject, and, as a whole, gives the best mount of our 
knowledge of the natural history of the lobster which is 
at present available With regard to the migrations of the 
animal, Dr Appetlof, basing his opinion chieflv on the 
results of marking experiments, concludes that the lobster 
Is a stationary animal, and remums in a viry restricted 
area for many years, undertaking only short migrations, 
a conclusion which is of great Importance when possible 
schemes for stocking a fishery bv means of artificial rear¬ 
ing of lobster larv» are under consideration Tht author 
considers that the probability of increasing tht supplv of 
lobsters on the fishing grounds by means of artificial 
hatching, combined with the rearing of the larvw until 
they reach the bottom-haunting stages, is ven great, ind 
refers to the successful rearing experiments carried out by 
Mead in the United States The monograph Is illustrated 
by a series of plates showing the various stages of develop¬ 
ment of lobster larvrc 
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Wr have received from Mr A Chose a letter with 
reference to the review in Nature of September 29 (p 
406) of his paper on 14 Manganese-ore Deposits 6 f the 
Sandur State " Mr Ghoxe points out that the Indian 
outputs of manganese ore were quoted incorrectly ,> our 
reviewer regrets the error, and supplies the correct figures 
as follows —Production of mung mme ore 111 the State of 
Sandur during 1908, 23,413 Ions, during tile quinquennial 
period 1904-8 (four Years), 40,872 tons Production of 
tnanginese ore m the President of Mndres during 1908, 
1)8089 tons, in the quinquennial |* nod 11)04-8, 413,844 
tons Production of lining inese ore in the whoh of India 
during 1908, (184 134 tons, in the quinquenni il period 
1904-8, 2,544,718 tons J In. produ< tion of Sandur W 

therefore h little more than 3 per cent of the whole oul 
put of India 

Tiik metoorologu al ihurt of thi North Atlantic for 
Decembir (first issue), published by the Milenrologii il 
Committee, has some intiresting details of the two West 
India hurricanes expi rienced during Octobrr last A 
1 oblegram from Havana on October 13 stated th it th» 
barometer was then falling, and later on a destructive 
(\clone passed over the south of Cuba, and wis centril 
bi twi en there and tuv West on October 14 On 
October 17 anothi r storm of grniler intensity (rtfirred to 
m la>ndon newspapers on October 19) passed ovir Huvjin, 
and thi island of tubi is reported to havi susi lined th# 
greatest mHkml damage in its histor\ Stwral sti nm- 
ships were driven ushon bj out or other of thi sp hurn- 
ianes Interesting svnoptlr winthir charts an ilso given 
for thi period November 10-1(1 These and thi useful ex¬ 
planatory text indicate thp ixisUnu of three high pressure 
areas, one over the wrstirn Ain* man Slat* q, mother to 
the north of Iceland, and a thud which w is gradually 
transferred from hurope to the region of the Azores Ovir 
I urope as a whole the wwilhir w is dominated by di- 
pressions developed over the upper portion of thr Vtlantu, 
between the Inlandit and \zon s high-pn ssurt Mi ills 

We have reenved from the AbW T Moreux dmxtor 
of the BourgeK Obser\ator\ (Cher), a revised fill lion of 
his pamphlet entitled 44 Introduction to the Meltnrnlngi of 
thi Future ihe Sun and thi Pririution of \\* ulier * 

The Abb£ is dissatisfied with thi pn m nt nuthod of fort- 
casting weather for a div or two in ndvanct Hi pomi. 
to the rhanges in thi sun, which sn m to havt sone lon- 
niction with those on the earth, and isks whitlur this is 
not something more than a simple coincident 1 He quote-, 

step b\ stfp the progress mndt in (rating this connection 
from tht time that Sir W lUrst he! distussed thi ques¬ 
tion of sun-spots (Phil Trans 1801, p 2(14), and rapidlv 
passes in review the Inbours of Schw ibe Wolf, and sub 
sequent Investigators down to the present d iv, and m inv 
rt Terences are given to the discussions which have ippenred 
In our columns and elsewhere The spei trosropic r» 
searches and disroverirs of Sir Norman Lockver and M 
Janssen, and the establishment of the Solar Phjslrs 
Observatory at bouth Kensington, are referred to as of 
prime Importance, the former marked tht epoch of ex¬ 
tended observations on tht simultaneitv of solar and 
terrestrial changes, and the latter formed a base for 
similar inquiries In other parts of the world The author 
observes that we have now an important groundwork of 
operations, and it must be maintained at any price 

In two notes published in the Bulletin International of 
the Academy of Sciences of Cracow (March and April) 
Dr Const Zakrzcwskl communicates the results of 
measurements made by him on the dispersion of metallic 
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T>odle* in the visile spectrum Two experimental methods 
•were used i—(i) The author's “ elliptic analyser," described 
by Dr Zaknowskl in 1907, and used since with success 
by Herr Volke, as shown In the paper, this arrangement 
provides a comparatively exact way for the determina¬ 
tion of the refractive Index r and of the Index of extinc¬ 
tion * for a metallic body (a) A new scheme depending 
on the use, for the observation of elhptldty, of a con¬ 
vergent pencil of tight, the results thus obtained are 
estimated to be correct within 5 per cent of their values 
Illustrative results for platinum, cobalt, and graphite are 
adduced Maxwell's simple equation r 1 - const , now 
given up on theoretical grounds, is found to hold true for 
graphite The second correlative equation, however, 
asserting the proportionality of the product pk with the 
period of vibration in the Incident beam of light, does not 
agree with the observations 

An interesting address on “ Comets and Electrons ” was 
(delivered by Prof Augusto Righl to the Bologna Academv 
on June as, and li published as No 13 of AltualttA 
scienUfiche (Bologna Nicola ZanichelU, 1910 price a 50 
lire) In the paper Prof Righl traces the growth and 
•development of ideas regarding radiation-pressure, the 
successive proofs, disproofs, and reproofs of its existence 
for finite bodies, for minute solid particles surh an are 
believed to exist in oomets' tails, and for gaseous mole¬ 
cules, the theory of formation of the tails themselves, the 
electrical phenomena accompanying them, the escape of 
gases from planetary atmospheres, the nature of sun-spots 
and allied astrophysical phenomena Prof Righi, In con¬ 
clusion, refers to the experiments conducted during the 
passage of the earth through Halley's comet, a large pro¬ 
portion of which gave rise to no definite conclusions The 
following suggestive remark occurs in the paper — 
41 In this connection of the action of radiations on the 
Individual molecules of a gas, and hence on the presence 
of gases In comets' tails, there has been once more verified 
tfu not uncommon fact that conclusions which are just, 
or regarded as such, are reached only by an asymptotic 
method, that Is, after a series of successive corrections, 
and often, as in the present case, after having completed 
a scries of successive oscillations, fortunately of decreasing 
amplitude, from one side to the other of the truth " 

A committee was appointed about two years ago by the 
Institution ot Civil Engineers to Investigate and report on 
questions connected with the use of reinforced concrete A 
prelimmarv and interim report has now been issued giving 
information regarding the conditions under which rein¬ 
forced concrete has been employed In engineering work In 
various countries, and the views of engineers having special 
experience in Its use The committee does not accept any 
responsibility for any of the statements contained In the 
report, and reserves its own views and recommendations 
until later Hence the designer will stilt have to depend 
largely on the excellent report presented some time ago 
by the Royal Institution of British Architects, more 
especially as he will find difficulty In extracting definite 
information from the present report The reader la ex¬ 
pected to compare for himself the various statements of 
opinions contained In ads pages of letterpress Ihe com¬ 
mittee 1* Aw engaged upon tests and investigations In 
order to enlarge the knowledge at present available, and 
no doubt more definite information and conclusions will 
appear ft^a subsequent report 

' Messrs. Newton and Co have been granted a warrant 
-of appointment as opticians to the Ring They have held 
Royal warrants for more than sixty years 

NO. 2145, VOL. 85] 


OUR ASTRONOMICAL COLUMN. 
EphuiebIs fob Fate's Comet, iqum - 4 >r Ebtill pub¬ 
lishes a continuation of the ephemens for Faye’s comet In 
No 4437 of tho Attronomische SachrichUm , the following 
Is an extract — 


Ephemeris ish (Berlin M.T} 
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elements with a correction AM , and the time of peri¬ 
helion Is brought forward by about +891 days, to 
November 1 647 (Berlin M T), an observation at feramo 
on November S3 4 gave a correction of —9s , — s 1', to the 
ephemeris position 

Recent Hrlwan Photographs of Halley's Comet — 
Halley's coma was again photographed with the 
Reynold's reflector at thu Helwan Observatory on 
November 7, 9, and n, and the plates indicate a correc¬ 
tion of +0-1IT1 , o', to the ephemeris published in No 4450 
of the Astronomtsche Nachnchten , the magnitude Is esti¬ 
mated at about 145 

A telegram from Prof Frost announces that Prof 
Barnard observed the comet (presumably with the 40-lnch 
refractor^ at the Yerkea Observatory on November 11 at 
17I1 178m (M I \trkes), and found its magnitude to 

be about no, the observed position was 

R A « 1 ah 4m 2 1 3s , dec — —14 0 54' 15' 

From these observations it Would appear that there Is 
a marked difference between the photographic and visual 
magnitudes, nnd, curiously enough, It seems that the visual 
brightness is the greater (Astronomic he Nachrichten , 

No 4457) 

The Total Lcupsk of the Moon on November 16 — 
Some Interesting notes dealing with observations made 
during the recent eclipse of the moon appear in No at of 
tho Comptes rendus (November ai) MM Luizet, 
Guillaume and Merlin, at the Lyons Observatory, observed 
the occupations of several stars, and found that In some 
cooes the disappearances were not instantaneous In two 
cases the star appeared to be projected on the disc before 
disappearing, and in one case contact with the limb pre¬ 
ceded disappearance by three seconds On the other hand 
several well-observed occupations and reappearances were 
quite sudden 

M Montangerand, Toulouse Observatory, noted that in 
one case the extinction took an appreciable time, but Is 
two others it was Instantaneous, he also directs attentloc 
to the apparent unevenness of the shaded disc M Lebeuf, 
at Besan^on, also noted this phenomenon, and describes 
the apparent rotation of the deeper coloration as the eclipse 
proceeded The general transparency Of the shadow, as 
compared with earlier eclipses, notably that of April xx, 
1903, also attracted his attention 

M Jonckheere, at the Hem Observatory, was able to 
see the pcnumbral shadow, with the naked eve, at 
xoh 3am , and observed first contact with the ohadow at 
xoh 57m 5s (M T Hem) He also records that the 
meteorological observations, presumably delicate, indicated 
a sensible lowering of temperature during totality 

The Probable Errors of Radial-velocity DEratM na¬ 
tions*— The radial velocities of stars are now being 
measured by many observers, not always with concordant 
results, ana It becomes Important that the probable errors 
of such observations should be Investigated and defined 
with every core In a paper in No 3, vol xxxil, of the 
Astrophysical Journal (p 330), Mr Plaakett deals with 
this subject, basing his discussion on exhaustive experi¬ 
ments he has made at the Ottawa Observatory. Many 
factors enter the problem, and one of the most Important 
is the effect of dispersion. Mr Plaskett finds that, con¬ 
trary to expectation, the accuracy Is not inversely propor¬ 
tional to the dispersion of the spectrograph usad, only 
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am *H of probable error, My 40 per cent , appear¬ 

ing when the dispersion Is divided by three 
In the early-type stars the diffuseness of the available 
nnes In the spectrum Increases the probable error verv 
rapidly, and Mr Floskett is convinced that physical rauftes 
in the star's atmosphere are contributory to this Increase 
For solar-type stars It would appear that the average 
probable error of a good three-prism determination need 
not exceed ±0-5 km per Sec , while with one prism 
±0-70 km might be expected in good work If stars of 
an earlier-type spectrum are dealt with, ±2 to in b 
per sec Is a moderate estimate of the probable error 
Finally, Mr Plaskett suggests that with solar stars the 
greater part of the error accrues from Instrumental causes, 
tne errors of measurement only accounting for about one- 
third or less 

Th* Photographic Magnitudes of Stars —In Circular 
No 160 of the Harvard College Observatory Prof £ <_ 
Pickering discusses the progress made, to July, in the 
establishment of a method tor determining photographic 
magnitudes and of a scale for recording them 

Three methods have been found to give satisfactory 
results The firwt dr pend* upon the law that stars of the 
same spectral class have the same colour and h™ been 
tested with concordant results, the following values are 
interesting os giving the constants necessary to reduce 
photometric to photographic magnitudes according to 
spectral class — 


B A F G K M 

-03* 000 +032 +071 +1 17 +168 

Thus If the visual magnitude of a star is s 00 and the 
spectrum la of tjpt, 13 , the photographic magmtudi is 
4 69, but if the spectrum is of the G type the photographic 
magnitude Is 5 71 

The second method, in which a standard “ polar 
sequence" of stars Is photographed on the same plate 
and under similar conditions as the stars to be measured, 
has been a 1 read) described In these columns, but it I* 
interesting to note that the work has been extended to 
stars so taint as the twentieth magnitude, and It is hoped, 
ere long, to publish definitive magnitudes for 1 grenl 
number of stars in both hemispheres About u,ooo 
measures of aoo photographs have already been made, for 
stars fainter than magnitude 14, for which long exposures 
arc necessary, it has been found that this method is not 
so suitable For such stars it has been found thnt thf 
third method, in which a small circular prism of \cr> 
small angle is attached to the centre of the objrctivr is 
better, the small prism diverts a known proportion of the 
light from each image into a secondary image, and so 
provides a ratio scale Prof Pickering discusses the 
difficulties presented bv the problem, and stales that 
although the results already attained are very hopeful, 
much remains yet to be done 

The same problem is also attacked by Herr E Hertz- 
sprung in No 44£J of the Astronomuche Nachruhlm , 
who proposes a tried method in which the density of a 
direct Image is compared with an image, on the same 
plate, produced when a grating Is placed before the 
objective 

Proper MbnoN of th* Star B D+33 0 09 —Whilst 
making observations of the minor planet xq 10 KU, Dr 
Abett] was led to suspect that one of his comparison stars, 
BDi + 33 0 90 (AG Lei sod), has a large proper motion 
Subsequent investigation and calculations show that this 
proper motion amounts to -00a7±00041 and -034* 
o-oe*, The magnitude of this star Is 8*5 {Astronomtsche 
NachrlchUn, No 4433) 


THE NEW METEOROLOGICAL OFFICE 

AN Thursday, December 1, a large party assembled at 
^ the new Meteorological Office at the corner of 
Exhibition Road and Imperial Institute Road on the Invita¬ 
tion of the Meteorological Committee. 

The committee was originally appointed by HM 
Treasury In 1905 to control the administration of the 
Parliamentary grant for meteorology Its fhetprtMive 
tftfe- tfW tittle Indication of Its responsibility to the 
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country and, indirectly, to the world at large It consists 
of the director of the office, Dr W N Shaw, who Is 
ax ogtfo chairman, the hydrographer of the Navy, Rear- 
Admiral H E Purcy Oust, Mr G L Barvtow, of the 
Treasury, Captain J M Harvey, of the Board of Trade. 
Mr T H Middleton, of the Hoard of Agriculture and 
Fisheries, with Sir G H Darwin, F R S, and Prof 
Arthur Schuster, F R S, the nominees of the Royal 
Society 

The work of the office goes back, In continuity, to the 
original establishment of a Meteorological Department of 
the Board of Trade for the joint service of the Navy and 
the mercantile marine under the superintendence of 
Admiral FitzRoy, the naval officer who, as captain of the 
Beagle, had carried Charles Darwin round the world 
The motive power for the establishment of a special depart¬ 
ment for meteorology came from a maritime conference 
held In Brussels In 1853, in which Lieut Maury, of the 
United States Navj, a well-known geographer and meteor¬ 
ologist, took a leading part The primary object of the 
office was the collection and dlscusNinn on an organised 
plan of meteorological observations made at sea, but when 
uvemtr began collecting daily observations by telegraph 
in France, ritzRov associated himself with the idea, and 
in i860 he introduced a system of wpather telegraphy with 
storm warnings and forecasts which In 1861 were pub¬ 
lished In the newspapers 

This line of action evoked a great deal of criticism on 
the part of scientific authorities, and it is doubtful whether 
meteorology, at thnt time a bashful debutante among the 
sciences, has ever been forgiven for so shocking a faux 
pas Tt is true that the system of warnings was continued 
after FitzRoj ’s death nt the instance of the Board of 
Trade influenced bv several memorials to Parliament, nnd 
thnt in 1879, after the issue of forecasts had been dutifully 
supposed for twelve \ears in a n port of the council 
then in control of the office, appointed by the Rojal Society 
and made up of the great names of Henry J S Smith, 
Warren Do (a Rue, Frederic J O Evnns, Francis Gnlton, 
George Gabriel Stokes, and Richard Strachcy, the follow¬ 
ing paragraph appeArs — 11 For several years forcc-ists not 
intended for publication had been daily prepared in the 
office, and the experience thus gamed by the staff has 
emboldened the council to announce their readiness to com¬ 
mence In April, 1879, the issue to the public of foreraslH 
for the different parts of the United Kingdom,” aod thnt 
the Issue has been continued ever since, but the mturaf 
hesitation which men of science feel about publishing their 
conclusions before frhev have had an opportunity of verifv- 
Ing them has always overshadowed that side of the office 
work To that circumstance, combined with the frigidity 
with which the voung science has been treated by In r elder 
sisters, It Is probablv due that, while prolonged effort has 
been devoted to the preparation of forecasts twice, or even 
three times a day, for a whole generation, and while the 
rule that no forecast shall be formulated without first 
setting out the data and the grounds for the inference has 
been rigorously enforced, jet the issue of the forecasts bus 
been le?t practically to the newspapers It seem* other¬ 
wise Inexplicable that no general system of distribution of 
forecasts by telegraph should have been adopted in this 
country 

FitzRoy died in 1865, and the office became the subject 
of Inquiry by a Government committee, with the result 
that In 1867 the control of the Parliamentary grant was 
handed over to a committee of the Roval Society, with 
Sir E Sabine, the president of the Royal Society, n* 
chairman At the same time provision vn made for 
marine meteorology and weather telegraphy to be 
associated with the work of fully equipped meteorological 
observatories of thn first order, six of which were forth¬ 
with established, namely, Falmouth, Stonyhurit, Aber¬ 
deen, Glasgow r Armagh, and Valencia, In addition to Kew, 
which had become the central observatory of the system 

Continuity between FitzRoy's department and the 
Meteorological Offiee was maintained by the transfer of 
aD tfir duties of the deportment and a number of rfiembers 
of the staff to the new committee Mr T H Bablngton, 
however, who took over the management of the department 
on FTtxFGor's death, was not transferred, Mr R H Scott 
was appointed director of the new establishment with- 
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C apfatn II Joynbec as marine suptrinunden* Jhe 
iilhu ociupied the quarters at 1 and a I'arli unent Street, 
bi longing to the Board of Irade, which arcommodaled 
IiizRo\s department, but to its 1 hagrin it was dis- 
|KM»*ct»*cd in 18(19, and th< tfj«rted tommiriee hired 
ni commodatlon for itself In tht form of a residential flat 
mcr i shop at 116 Victoria Street 

In 1875 nnother Government uunmitirp of inqulrv ua« 
t on>tJtuud, with the result ib.it In 1K77 t hr dint lion of 
the nfluc became \eMod in n council appointed b\ the 
Roval SociHt\ This lonstitution lasti d until iqo-,, win n, 
as the result of a third iommilti*c of inquln, thi pnsent 
sistmi was adopted, under which 1 hi uffirr is niuiigtd b\ 

1 dinctor with an ndvi*or\ lommiitu appoinrid h\ the 
1 r<_UMir\ 1 hroughnut 1 Hi period of ihf < ounul til* oflui 
rntupied the premise* at n(> \ it torn Slml, which during 
its tenure vns rt numbmxi 

It ennnot be said that the 4ounul rtgirded the suite of 
offirts which thiv occupied hs ideal *u 1 ommodntion for 
th* Office, but it was general!* Inmptrrd /cm* wail of 
funds, and, as a matter of prnctn al politic*, the ide 1 of 
new ULtommodufion may be attributid lu Sir 11 Mixwdl’s 
committee of IQ03, which pronounced llit accommodation 
at Victoria Sire#t to be unsuil ible The idvantngi of 
housing the office under the same roof ns u post office 
hud long bet n recognised, and tin wish of tht Tost Office 
to ha\e n pirmanent strmture at South Kmsington on 
land which formi d part of tht rstiti of the Commission 
for the Exhibition of 1851 led, ut tht suggestion of u 
member of the Meteorological (ommittec, 10 un amng« - 
nient bv the Treasury for the committee to rent from 
H M Office of Works more spauuus accommodation than 
the\ had nl Victoria Street ut practically the same rent 
The irrnngement was concluded in May, 1907, and tht 
transfer of the work to the new premises was completed on 
Novunlnr 15, 1010 The party on December 1 was intended 
to gi\e those interested in the work of the office an oppor- 
tumt* of seeing the new premises newly equipped 

This long introduction is necessary, because the office 
has now fiftv-slx years of history behind it, passed in a 
hubiution rhosen with a view to the collretion and din- 
t ussion of observation! from sea and land During 
that tinn it has been responsible for supplying mitror- 
ologn id instruments to the Navv, the mercantile marine, 
its own stations, and recently to colonial Governments, 
and it bus become the controlling centre of more than 500 
stations of various kinds in those islands and in various 
rolonlos while It has Instruments on more than 200 ships 
nflont, ind 1 In direct communication with nearly all 
lirurs crossing the Atluntir It has made a vast colkVtion 
of observations from ships In the form of log books which 
fill 500 feet of shelving It deals with about 50 000 tele¬ 
gram? a vear In its telegraphic branch The independent 
* xntem e of the British Rainfall Organisation, founded as 
i private enterprise by Mr G J Symons, u member of 
1 itzRn\’« staff, exonerates it from dealing fully with the 
statistics of rainfall, but for more than forty years it has 
aided the meteorological societies of London and Ldm- 
burgh In the collection of climatological data for rhe 
British Isles, and has gradually become Itself a centre for 
ihf compilation of returns from volunteer observirs all 
over the country and from some of the colonies To this 
collection is added the published meteorological data of all 
the countries of the world, forming n library almost unique 
of its kind It has Issued publications to the number of 
ahout 350 volumes, which, being in the form of Blue- 
books or of unwieldy atlases or charts, are little rend So 
far as the general public is concerned, it appeals* to them 
onh through the forecasts which the newspapers are kind 
enough to issue for it, through the itorm signals which 
are occasionally visible on the coasts, and through certain 
fishery barometers supplied to coast stations, which are, 
however, mostly marked with the Initials B T , because 
the official -hi charge was unwilling to recognise as de we 
A the dissociation da jaeto of the office from the Board of 
Trade 

Until qi^t recently, partly on account of the apathetic 
altitude ofvthe universities, partly because meteorology 
debts with British units and other sciences use metric 
units, the education of the people in the new science had 
not ever been begun The meteorology of Danlell and 
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Herschel had been, in fact, allowed to fall out of the 
cducatronal curriculum, and its plnce was taken by sciences 
with which the teachers were themselves acquainted 
In moving their home from Victoria Street to South 
Kensington the Meteorologn j! Committee has set itself 
to change all this lhi\ haw sought to secure, with 
what success the public may now judge, space in which 
their collection of books md r< cords ran be reasonably 
we]] housed, and whnh at the same hmr affords an oppor¬ 
tunity to HiNplav, for the information of tht public, a 
series of exhibits winch show what the work of the 
Meteoroiogli al Oftiu his been In the lust fifty \curs, whut 
Its work J* now, how it does it, nnd whit its purpose is 
in doing it Those who b wi visited the office will agree 
that the id* a of combining a library with a museum has 
elicited very generous mouth* from tin Office of Works, 
and that tht urchilcit of tnc new building. Sir II Tanner, 
has dealt with thi problem, which Is not without difficult), 
in a manorr fur whnh admiration Is not too strong n 
term to use ihi spue h perhnps a little ovrr full, ns 
the library has even now to accommodate part of the 
working staff of the office in nddition to Its other require¬ 
ments , but wh< n it im reini inhered that rent is still n 
consideration to be reckoned with by the committee, there 
Is, after all, little to complain of 

The office premia s are mainly on the first and second 
floor* of the m w building if ihn lorner of Exhibition Road 
and Imperial Institute Road Jfiesc two floors provide, 
besides tht library and its untc-room, a room for the 
director nnd rooms for the four superintendents and for 
the director’s seentur), n large room for the clerical staff 
and nnother for the forecast staff, three rooms for the 
marine stah, and two for the instruments staff To judge 
by external appearances the whnh building might be re¬ 
garded as a post office, but it is not so THp ground floor 
and the great* r part of the lusoment is assigned to the 
post offiie, but in thr b »m ment the Meteorological Office 
has space which it is hoped nnv provide for a printing 
offiie as well as a workshop A small physical laboratory 
Is provided on the third floor, the remainder of which is 
temporanl) nuupied by the staff of thi Sell nee Museum 
Access is given thorebv to a large fl it roof, which provides 
Invaluable opportunity for the exposure of Instruments for 
the purposes of trial md Investigation 

Tnc manner in which the committee have utilised the 
space nt their disposal and huvi kept in view the educa¬ 
tional purposes which have been indicated will be evident 
from the list of exhibits prepared for the party on 
December 1 

In a case outside the doorway is exhibited the most 
recent Information about the current weather, based on 
the telegrams received In the outer lobby, opposite the 
door of the post office, is a case containing a barograph, 
the recording apparatus of a Tallendar thermograph, and 
of a Dines pressure-tube anemograph, exhibiting die con¬ 
tinuous record of pressure, temperature, and wind velocltv 
On the walls of the inner lobby und the staircase leading 
to the first floor arc a sines of frames showing the course 
the seasons In the British Isles an determined bv the 
weekly averages since 1878 The relation thereto of the 
weekly values of the current season for four divisions of 
the country is shown upon transparent paper, which covers 
the diagrams of average variation These diagrams lead 
up to one which shown how the meteorological dements 
at (he several stations in the same district may vary under 
similar types of weather Four frames show the monthly 
meteorological charts of the Atlantic and Indian Oceans, 
and further on Is a diagram showing the variation of 
temperature in the upper air on various occasions in 1908 
up to 15 miles or more, In juxtaposition with a series of 
photographs of clouds presented tp the office by Dr 
Wjf S Lockyer 

The catalogue of exhibits makes reference to a aeries 
of three cases on the first-floor hall Intended to illustrate 
the work of the office under FltxRov at the Board of 
Trade, under Sabine and Scott, of the Meteorological Com¬ 
mittee of the Royal Society, and under the Meteorological 
Council, with Smith and Strachey, mceesslvely, as chair¬ 
man, but for reasons not given In the programme the 
cases are not yet there, some of the exhibits are to be 
found compressed Into a single case In the upper corridor 
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The hall accommodate*, however, a radiation recorder by 
Callender and a hyetograph or ram recorder of Negrettl 
and Zambra's most recent pattern 

From the hall we past to an ante-room provided with a 
counter for the supply of information of various kinds, 
and leading to the library and museum on tho one side 
and to the headquarters of the clerical and Inquiry staff 
on the other This room, with the library and the stair¬ 
case, are finished throughout with ornamental woodwork 
In Austrian oak Round tho ante-room are glass caws 
for the display of barogroms from ships and land stations, 
anenjograms and other records of importance to aero¬ 
nauts, and also cases devoted for the present to diagrams 
prepared in the office to show results deduced from data 
for the whole globe or for British observatories or stations, 
Including the relationships of meteorology and agriculture 
A diagram, newly prepared, showing the distribution of 
rainfall throughout the day for the several months of tin 
year at Kew and Valencia, is specially noticeable In the 
same room Is the Kelvin harmonic analyser constructed for 
the council to be used for the anai}slH of burograms and 
thermograms A relief map of the British Tslrs on the 
scale of one-mi 11 ionth, intended for the central spice 
being unfinished, was represented by a cast of the Lnghsh 
section 

On either side of the entrance to the library and museum 
are square kiosks for envelopes, the faces of which im 
framed in glass and used for displaying the weekly sets 
of records from observatories, the records of sunshine at 
ninety-two stations for a single day of last suininir, jiid 
the winter sunshine records of 1909-10 in London, C im 
bridge, and Eastbourne Within the library, in four tiises, 
are displayed a stnes of exhibits in connection with mnnnt 
meteorology, the daily service of forecasts and storm- 
warnings, climatological statistics, and the inveslig'Uion 
of the upper air Another and larger rase Is devoted to 
the observatories it Kew and Kskdalemuir hour small 
cases show a new method of representing data for the 
whole world on what is called a developable globi The 
current daily weather charts of all countries and the latest 
climatological reports from the British Dominions ir< 
collected together in special cabinets Two gins* cistn 
face one as one inters the museum one contains speci¬ 
mens of the normal instruments adopted bv the office the 
other such examples as the office possesses of the torn - 
sponding Instruments of other countries 

1 he library Is divided Into six compartments bv book¬ 
cases extending from the side walls In four of ifu com¬ 
partments the books of published data are grouped m cord¬ 
ing to countries, the remainder being occupied b> 
periodicals, text-books, 8 tc The recesses of three of tin 
bfljs an used by the working staff of the statistical nml 
library division of tht office , two are furnished with tubb h 
for students, and on the book-cabinets near by thi latest 
additions to the library are displayed A few edmailonul 
exhibits, inntern-slides, photographs, &c , including sonic 
valuable stereophotographs of clouds from a long base, bv 
Mr J Tennant, were set on Thursday on one of tin 
tables 

The library is not large enough to contHin all the books 
and documents belonging to the office Accordingly, the 
manuscript records of observations at stations of various 
kinds find a place In the room of the superintendent of 
statistics The original working charts of the I)nlv 
Weather Service ore housed with the files of daily svnehro- 
nous charts of ell kinds In the forecast room, n spacious 
room on the second floor in direct connection by iruans of 
pneumatic tube with the Instrument room of tho post 
office The series of meteorological logs from ships, now 
exceeding 13,000 in number, I* housed In the working 
rooms of the marine staff, the books of data extracted 
from them are in the marine superintendent’s room or In 
the passage near by The stock of Instruments is housed 
m the rooms of the instruments staff, while separate store 
roams are set apart for publications and for observatory 
records These latter are already too numerous for the 
accommodation provided The bound volumes of nnemo- 

r ia are therefore stored on shelves elsewhere, and for 
time being the sunshine cards are in the basement, 
where It U proposed to construct with them a 13 inch wall 
50 feet in length and 10 feet high 

One of the main difficulties connected with the removal 
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has been the housing of the enormous collection of records 
and documents, the accumulation of upwards of ftfty-slx 
years The problem of the ultimate fate of these accumu¬ 
lations Is ono which has now to be faced. 

The new arrangement of the office, which is open to 
the public, has chiefly in view the educational advantages 
which a library and museum can afford, but it has another 
object. One often hears a distinction drawn between 
routine and research, sometimes to the disparagement of 
the work of an office Routine work In meteorology Is 
really and truly cooperative research, If not it ou£ht to be 
discontinued, for it has ceased to have any object Re¬ 
search In the more restricted sense means personal research 
upon a subject selected b> the individual tasr* In co¬ 
operative research one cannot choose one's subject it has 
been chosen for us by international agreement, bv confer¬ 
ences and congresses, by committee* perhaps, or bv other 
circumstances over which wc have no immediate control 
What is still left to our free choice is whether the in¬ 
operative research shall be manifestly our research or other 
people’s research Routine becomes sterile when it is a 
list (ess contribution to other people's research To keep 
cooperative research alive we need to keep verv 1 k)^ up 
to the working face of the bore into the unknown It 
may take a generation or more to carry the whole work 
through, and premature publication may be worfce than 
routine To put the record of our progress In u shape in 
which it can be seen b> those who appreciate it, ns well 
as those who do not, gives us a place in the ranks or 
conscious workers for a definite, even if a distant object 

W N Shaw 


THE Cl AIMS Ob SCIENTIFIC RFSEARCH 
'T'HE anniversary dinner of the Ko>aI Sotiety was held us 
wc went to press last week Lord Robson proposed 
the toast of 44 The Ko>al Sot lit}, 41 und it was rcplu d to l»v 
Sir Archibald Geikie KC H , president of tht souetv 
In the course of Ins remarks, l onl Robson pointed out 
that in nearly every dlrei tion th* labour and rese in h of 
science, however remote they may some limes set in from 
the affairs of the workshop or the office, are opening up 
new and almost illimitable sources of wealth and m\v 
avenues of profitabh emplojinent It is the man of scieiuc 
win) is to decide the fait of the tropics, not tht soldi*.r, 
or the statesman with his programmes and porontions, 
but the quiet entomologist He is the man of science who 
of all Others strikes popular imagination the least and 
gets less of popular prestige, but he has begun j fascin¬ 
ating campaign for the sanitary conquest of thus* 
enormous tracts of the earth, and before long he will havt 
added their intensely fertile soil, almost as a fr< e gift, to 
the productive resources of the human race Tht r* port in 
the Timer states that Lord Robson continued as follows - 
44 Not long ago it wus my duty to consider Ngislation 
tn reference to the most complicated probltms of ovtr- 
crowdlng in cities That is essentially a probhm for 

statesmen, but not for statesmen alone Perhaps tin- most 
hopeful attack on overcrowding is b* Ing uncoiHciomdv 
made by those men of science who have lat* 1> ikine *o 
much to improve the transmission of electric pow*r lh*\ 
are on the wiy to make It possible and profit ibh, for 
factories to establish themselves awny from cities and coil- 
pits, and yet have tho exact amount of power thi v want 
each day for their machinery sent down to them ev*.rv 
morning by wire at a trivial cost Some dn\ manu¬ 
facturers will begin to go back to the land, and we shall 
regard engine-building or soap-boiling as rural occupations 
Wo look to you, tho men of science, and almost to vou 
alone, to ensure, not only that our centres of population 
shall not bo congested, but also that our cities, now smoke¬ 
laden and devitalised, shall not be polluted I have 
spoken of a sanitary conquest of the tropics One 11* also 
a sanitary conquest of the air of England What a pro- 

f amine of social reform the Royal Society has got I Vet 
have not heard that you are making anv claims on the 
Development Fund In all seriousness and earnestness, I 
contend that you ought to be the most favoured, as vou 
would certainty be the most meritorious, of all claimants 
on that reservoir of national generosity The various 
sections and Interests who nrc on the way to absorb It nil 
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-are seeking, I believe, without exception, to advance the 
material interests of thoae whom they represent The 
-claims which you put forward on behalf of experimental 
research would be wholly unselfish They would be for 
work In the common Interest' m the Interest of mankind 
In the report for the year there Is a very long list of work 
•done In different departments of scientific research with 
■mall sums ILlce iol or so given out of your small Govern¬ 
ment grant to meet expenses It is a list capable of In¬ 
definite expansion, and Indicates work that might be done 
on a larger and more fruitful scale Undertakings like 
the Research Commission to Uganda may well return 
their cost a hundred-fold, and I venture to suggest that an 
-appeal should be made to those in charge of the Develop¬ 
ment Fund to give a wider scope to your disinterested and 
most benefltent activities n 


COTTON GROWING WITHIN THE BRITISH 
EMPIRE 

'T'HE British Cotton Growing Association was lnauau- 
•*- rated in 190a with the object of extending the culti¬ 
vation of cotton throughout parts of the British Empire 
where conditions should prove suitable During the eight 
jrearv that have elapsed, valuable information has been 
acquired by means of pioneering expeditions end experi¬ 
mental cultivation In more remote parts of the Empire 
and from the results yielded by private undertakings that 
have been liberally assisted with technical advice and 
financial means As it was announced a year ago, the 
Inquiry stage is practically completed, ana It has been 
decided to concentrate the main efforts of the association 
on the work in Nigeria, Uganda, Nyasaland, and the 
West Indies The present state and future outlook of the 
ootton Industry are therefore opportunely summarised In 
the address delivered by Mr J H Reed before the Royal 
Geographical Society on Monday, December 5 

The principal supply of raw material from the United 
States of America has Increased during the last quarter 
of a century from seven to thirteen million bales per 
annum, the output of India mnv reach a total of five 
million bales, but most of It is short-stapled, and Egypt 
■supplies somewhat more than a million bales Against 
this has to be placed the demand for cotton, which In this 
country has remained nearly stationary, at a total of three 
million bales, white the United States of America now 
require neurl> five million bales, and the countries of 
Europe absorb six million bales With regard to other 
■sources of supply, the class of cotton grown In the West 
Indies Is of good quality, but owing to the limited area 
the amount produced can never be large, so that the most 
hopeful fields for the labours of the association He In 
West and Central Africa The colony of Lagos bids fair 
to produce an appreciable quantity of cotton , the extension 
of the industry In Nyasaland, where n superior type of 
upland is a prominent variety, is distinctly encouraging, 
and the late High Commissioner of Uganda has reported 
upon the favourable climate and conditions, as well us the 
eagerness of the natives In that Protectorate for taking up 
cotton cultivation In the Sudan there are large areas of 
suitable land near the Junctions of the Atbara and the 
Blue Nile with the main stream, m the province of Berber, 
and on the plains between the converging counea of the 
Blue and White Nile Of the prospects In Rhodesia it is 
too early to pronounce a definite opinion, but the experi¬ 
mental work gives promise of the possibility of a native 
Industry being developed under European guidance 


PESTS QF FRUIT TREES 

A FRUIT-GROWERS’ conference was held, In conjunc- 
tlon with the National Fruit-growers’ Federation, at 
Wye Collage, Kent, on December a Nearly six hundred 
persons, >abstly fruit-growers in Kent, attended The 
papers of scientific interest were read by Mr F V Theo¬ 
bald, vfoe-prindpA) and entomologist at the college, and 
by Mr R. S Salmon, mycologist 
Mr ll^obaM dealt with the damage done to fruit trees 
*by Tbnpa At least three Species of Thrlps damage fruit 
trees and bushes, the commonest, apparently, being 
iSpthr^r pyri , Daniel This species is found on apple, 
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pear, •plum, rsqpbtny, loganberry, and atrawbsrnr 
Winged adult females first enter the opening buds, and 
then by means of their conical mouths so <lacerate the 
youqg tluue that the buds die soon altar opening LmumL 
and blossoms are also attacked The ova am lam In sfls 
cut by the female In the young leaves and strjgs. The 
pole, wingless larva attack the young irultlets, which 
either crack and drop off prematurely, or, if lass .injury 
U done on somewhat larger frultlets, the abrasions lead 
to the formation of areas or scars, which disfigure or even 
entirely ruin the fruit The larvm when mature on ter the 
soil, and there produce a pupal stage with long wing buds, 
and the winged Thrlps appear again The winter Is passed 
in the larval stage in the earth Treatment with soil 
fungicides appears to be the only practicable method of 
dealing with this fruit pest * 

Mr K S Salmon dealt with the epidemic outbreak of 
EtUypeUa prunastn, which during the past few years has 
destroyed thousands of young fruit trees In certain districts 
In Kent, Herefordshire, ana Worcestershire In one case 
near Canterbury iaoo 11 Victoria ” •plums, 300 44 Cxars," 
and jo 14 Monarch* ” were attacked and killed The 
variety of plum called 44 Rivers Early Prolific " appears to 
possess powers of resistance to Eutypella Young apple 
and cherry trees have also been destroyed by this disease 
The hfe-hiBtorv of the apple “scab” fungus (Vtntmia 
imtoquahs) was dealt with, and instances were given which 
showed that this disease can bo successfully prevented by 
the use of the fungicide known ax 14 Bordeaux mixture ’’ 
The statement sometimes made by growers that the 

44 scab ” fungus can infect and spread on stored apples la 

due to an error of identification Recent investigations 
made by Mr Salmon show thflt we have In this country 
a species of Leptothyrium, not hitherto reported, which 
attacks apples both on the tree and In the fruit-room, and 

forma sooty-looklng spots on them It is probably the 

r les L pom t, well known In America as the cause of 
14 sooty blotch ” and 14 fly speck ” diseases 
Evidence was adduced as to the different degrees of 
susceptibility to injury from Bordeaux mixture shown by 
different \ nrletles of English apples 


THE DISCOVERY OF NEPTUNE 
LEVER RIKR'S LETTER TO GALLE 

1X7H1LE so much Has been written about the dramatic 
discovery of the outermost known planet. It is 
strange that until quite recently the full text of the letter 
In which Leverrier announced to Galle the results of his 
wonderful Investigations appears not to have been 
published 

A copy of this historic document was communicated by 
its recipient to Dr See about five years ago, for use in a 
work on the planetary system which the latter was then 
preparing But the death of Galle In July last has 
prompted Dr See to anticipate the issue of his work by 
publishing the letter by Itself in No 8, vol xvllt , of 
Popular Astronomy (October, p 473) The ostensible 
reason for writing to Galle was to acknowledge the receipt 
of the memoir which the latter had prepared, and In 
which he had reduced and critically discussed Roemer’s 
synopsis of three days’ work, which alone escaped the 
conflagration of 1738, under the title 44 O Roemer’s 
Trlduum Observutorlum Astronomies rum a 1706 Inxtltu- 
torum ” (Berlin, 1S45) The letter runs as follows — 

14 Paris , U 18 septtmbro 1846 
44 Monsieur „ 

44 J T al lu avec beaucoup dlntdrdt et d’attention la reduc¬ 
tion des observations de Roemer, dont Vous aves Men 
-voulu m’envoyer un exemplaire L* parfaite Luodltd de 
Vos explications, la complete rlgueur oeardnihatsque Vous 
nous donnex, sent au niveau de ce que nous devtons 
attendee d’un ausii habile astronome Phis tard. Mon¬ 
sieur, je Vous demanderal la permission de reventr tor 
plustain points qul m’ent Intdreasd, et en portlcuUer sur 
fei observations de Mercure qul y oont ronf ermfts . 
AuJourtThUi, Je voudrSls obtenh* de ndfatigdhte obseitfr' 
tour qii’U vouMt bleu consacrer quMques Instants a 
('axemen d*une rdglon du CUI, 06 II peut raster wfe 
Plantte k ddcouvrlr C'est la tMorie d'Uranus qul jnfc 
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conduit k ce fdsultat IF vtt parattre un ex trait de mo 
rtthercWl dans lea A$t N«h J’aural* done pu, Mon¬ 
sieur, me dispenser de Voua en dcrire, si je n'aval* cu 4 
rampUt- le devoir de Voua remercier pour l’intlressAnt 
outrage que Voua m’avex odretsd 
*' Voua verre*, Monsieur, que je ddmontre qu’on ne 
peut satisfaire aux observation* d’Uranus qu'en introdul- 
■ant 1'action d'une nouvelle Plonbte, jusau'tcl inconnue 
et ce qul eat remarquable, 11 n'y a dans 1 ’echptique qu'um* 
•rule position qul puisne fitre attribute 4 cotre Planfeic 

r rturbatrlce Vdcl los 6l6ments de l’orblte que j’asslgne 
cct metre 


Devi-grand axe de l'orblte 

Do lie de la revolution a i dirale 

Bxcentncitl 

Longitude da plrihllle 

Longitude moytnnc i° r janvlcr 184; 

Mum 


36.*54 
ai 7 flns ,387 
o 10761 
a8 4 a 45' 

3 *» c 47 ' 

1 

9100 


Longitude hlllocentnqae vrsie ao z 0, jinvier 1847 326° 32' 
Distance au Soleil 33,06 

11 La position octuelle de cct astn montre quo nous 
sommes actuellcment, et que nous serons encore, pen 
dant plusieurs mois, dans des conditions favorublps |>our 
le decouvnr 

" D'ailleurs, la grandeur de sa masse permit de ron¬ 
dure que la grandeur dc son diam&tre apparent est de 
plus de S' sexaglsunalca Ct diam^tre est tout-i fuit dt 
nature 4 £tre dmtingul, dans les bonnes lunettes, du dia- 
mltre fictif que diverse* aberrations donnent aux liodes 

11 Recevez, Monsieur, Passu ranee de la haute lonsulO- 
ntlon de Votre d£vou<$ servlteur 

44 U -J Le Vkbrier 

44 Veufllez fnire agrler 4 Mr Encke, bien que je n’aje 
pas l*honneur d’fitre connu de lul, Utommage di mon 
profond respert 

14 A Monsieur J G*u k, 

44 Astronome 4 TObservatoire Rovnl de 
44 Berlin, 4 Berlin " 


T HR NEW ZEALAND SURVEY 

TN a report which has recently been published, the 
A Survejor-Genernl of New Zealand describes the work 
of his department during the year 1009-10 A Urge arm 
of country has been surveyed, but the urgency for push¬ 
ing forward the topographical and settlement surveys, and 
the survey of native lands, leaves little opportunity for 
dealing with the major triangulation of the country It 
is satis/actor}, however, to nee that besides some 330 
square miles of minor tnangulatlon, a commencement of 
a secondary triangulation has been made, and a base-line 
some eight miles m length has been measured 1 h< re 
is said to be a pressing need for this form of control, 
which may 14 bring Into harmony different groups of prac¬ 
tically uncontrolled minor work with therr different 
standards of length, &c M The experience of manv other 
regions goes to show that not only is such control in¬ 
dispensable. but adequate expenditure on it Is the best 
economy, and veiw soon repays Itself 

As the report Is arranged by district*, It Is difficult to 
appreciate fully the character of work done, but the 
demand for land surveyi on large scales is very large, 
and the want of ample and accurate trlangulation of 
••cond- as well os the present third-order series Is no 
doubt* a real one 

The measurement of a base of the secondary triangu- 
lation at Walrarapa waa carried out with two five-chain 
Invar tapes, a third of neater width, a quarter of an 
inch Instead of an eighth, was also used for the first 
two sections only The tension was determined by a 
Salter spring balance, and not by weights, as Is now the 
wore ufua) method The tapes were supported at Intervals 
of fifty links by special stands Four measurements were 
rtmde pf all wetioni, two with each tape, and of the first 
■bur few additional measurements were made* the prob¬ 
able error of the final value adopted for the" base Is 
given os x part In a,962,000. The standard of length for 
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controlling the Invar tapes was a steel 100-link tape, of 
which the true length was known at 6a° F and under 
a tension of 15 lb , out not its coefficient of expansion and 
modulus of elasticity A second base is now In hand, and 
with the Increase of this important high-grade work 
greater facilities for comparison and verification of base 
apparatus will doubtless be Introduced The work of the- 
department also includes the harmonic analysis of the tidal 
observations of the Dominion for th. New Zealand 
Nautical Almanac, and arrangnmnnta have been made to- 
furnish advance proofs to the Adminltv 
The work of the magm tic observatory ha* provuli d arv 
unbroken series of magnetogramv from the Adit* instru¬ 
ments, and also a large number of seismograms from the 
Milne seismographs 


1 !; 


THE JAPAN AUGiZINE 1 

'T'HE great development of Wesltrn education 111 Japan 
^ has naturally led to the extensive publication of 
newspaper* and magazines of a very varied kind, md 
many of them arc of a high literary, scientific, or philo¬ 
sophical quality The Japan Magazine is one of thr most 
recent addition*, and although its editor seems to be a. 
European, almost ill the writers arc Japanese The issue- 
for October, which hug just come lo hand, Is a very good 
combination of readable matter, which at the same rime 
is of great Interest to all who know Japan 
The first article is on “Torh," the characteristic and 
picturesque gateways to be found at thr entrance to every 
Shinto shrine It is one of the best which we have 
seen, and is illustrated b> some of the most striking 
example* In the countr) Air Senrhi Trjimu, the director 
of the Higher Technological School in Tokyo, gives tin 
interesting description of the organisation And work of his- 
school which will be read with advantage by those 
engaged in similar work In this country In addition to 
the technical part of the curriculum, the importance which 
is given to tne training of character should be specially 
noted. Mr Tejima point* out that a person engaged m 
any occupation may be tempted to bargain his honour for 
venal purposes If the basis of his mornln 1* not sound, and 
thereby lose the credit of an expert, and It is therefore 
the school's principal line of policy In education to give 
moral training on one hand and engineering practice on 
the other Mr Tejima was recently in London in con¬ 
nection with the Japan-Bntlsh Exhibition, and no doubt 
some of our readers mode hi* acquaintance and admired 
the exhibit shown by his school and other educational 
institutions in Japan Viscount Tancko, the well-known 
statesman and writer, gives some readable reminiscence* 
of American statesmen which throw Interesting sldi lights 
on some of the problems arising between America and the 
Far East 

The chief city engineer of Tokyo, Mr Benjlro Kusa- 
kabe, haa a descriptive article on 44 The New Tokyo,'* 
which gives a gbod idea of the transformation which has 
taken place ana almost made the city unrecognisable by 
those who knew It In former times Of course this magic 
transformation Is, after all, not bo marvellous as it appears, 
for the reconstruction of a city of wood cannot be re¬ 
garded as so colossal a task ns would be the rebuilding of 
a stone city like London or Berlin But the story of the 
modernisation of Tokyo Is none the less interesting as an 
Indication of the tact, skill, and expedition with which 
the Japanese attempt and achieve great things, and Mr 
Kusakabe thinks that when all the new buildings now 
either In course of construction or contemplated in the 
near future are completed, and the city’s plan of public 
Improvements carried out, Tokyo will be, both In appear¬ 
ance and reality, one of the finest capitals in the world 
Mr YUchl Haga tells 44 How Western Civilisation 
name to Japan," and Mr Yooo Kubo, of the Investigation 
Bureau, has an Important article on 44 The Remaking of 
Manchuria," which explains Japanese policy and methods 
nr that part of the world There are very good article* 
on 44 The Art of Judo,' 4 or of physical training, whir 
special relation to Its ethical aspects, on the 44 Silk Indus* 

1 FaWtJedby tbs J*pu Msisdos J? 
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ir\,” on '* Fruit Culture In Japan,” and on “The Art of 
I lower \rrnngement,” as well rut others of special interest 
to nil who study things Jupniitsc Altogether, the 
magazine makes very good rcudlng, and if it maintains 
the standard of the issue which wt lmve been considering 
u will take a high place among publications on the Far 
hast H D 


RADIATION I ROM HEATED GASES' 


On the J?adiafi«n from Gases 


T\ tin first and second reports of thf committee n Terence 
*■ w is made to the part plovcd b\ radiation in the cool¬ 
ing of the products of an ixpkiMon, uid to its bearing on 
Ihn measurements of volumetrn and sp« lfu heat with 
which those rtj>orts were pnncipulh lomermxl the 
general question of rudiatinn from heated gases has, how- 
< v* r, from the point of view of thr (ommilii'c, an inUnst 
ind lmportanic of its own whuh are suDiiieni to justih 
a dt tailed study of Jt in its wider aspects Had union 
pljvs a part comparable with that of conduction in dcur- 
muling ihi hi at-flow from the g<is to tile ivhnder wills in 
tlu gas t ngim, and it is this flow of he it whuh is the 
must im|>ort r mt piculnrit) of the gus engini, and to which 
are chieflv due the leading characteristics of its design 
Fvcn to tlu umnstructfd t\i tlu most obvious features 
about large internal-combustion cngmcH are the arrange¬ 
ments for rooling, and the grp it size and weight for a 
given power which Is necessitated mnmlv b\ thosi irrnngf- 
ments 1 hi difhtulths whuh thi di signer his to meet nn 
due in the mam to the stresses set up b> tlu temperature 
gradients which are necessary to sustain the flow of heal 
Tn the present stat< of the art it is probible that the most 
important service which suence could render to the gns- 
rnplm constructor would lx to < st.ibhsh definiteh the 

f irimiplrs upon whuh depends the hint-flow' from hot gases 
nto cold mital with w'hirh the\ nre in contact ind thus 
to enable him to predict the effect upon heat-flow of 
(hinges in the temperature, density, or composition of tin 
charge, and in the stntr of the cylinder walls 

The lonmuttei dots not propone in this n port to d< tl 
with the whole of this large question, but will confine its 
attention to on« important factor in heat-flow, nnmeh 
radiation The subject in a wide one, which has ♦ soiled 
tnuih attention among phxslclsts and chi mists, and on 
several important points agreement has not yet been 
reached No ntti mpt will therefore be made to do more 
than state shortly the < xperimental facts, and to define the 
issues whuh have been raised in regard to the explanation 
of them facts 

Practical Effects of Radtatlon 
It is behexed that the first instance in which radiation 
from a flame was used in an Industrial protest, with 
knowledge of its importance, was the regenerative glass 
furnarp of Frederick Siemens which he described at the 
Iron nnd Steel Institute in 1884 Here the combustible 
gas was burnt In a separate chamber nnd the hot pro- 
duits of combustion were led into the furnner The 
objects to be heated were placed on the floor of the furnace 
out of contact with the stream of flame which flowed 
above them They would therefore receive heat only by 
radiation nnd it was supposed that this radiation came 
In a large measure from the flame Siemens, however, 
was of opinion fin 1884) that the radiation whs due to 
incandescent particles of carbon nnd that there was little 
radiation from a non-lumlnous flame * 

In 1890 Robert von Helmholtz measured the radiation 
from a non-luminous coal-gas flame 6 mm diameter, and 
found It to be about 5 per cent of the heat of combustion 1 
The radiation from a luminous flame was greater, but not 
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very much greater—rising to a maximum of u| per cent* 
for an ethylene flame Discussing the Siemens furnace in 
the light of these results, R \on Helmholtz calculated that 
radiation from the flume in the furnace could only account 
for a small fraction of the actual heat transmission He 
pointed out, however, that u large flame would probably 
radiate energy at a greater rate than a small one But 
while admitting that for this reason gaseous radiation 
might play a part in the heut transmission, he suggested 
that a more important agent was radiation from the roof 
of the furnun, whhh received heat by direct contact with 
the hot gas, and so reached a very high temperature He* 
showed by calculation that a comparatively small excesi 
of temperature in the roof over that of tha flobr would 
cause a sufficient flow of hext 

But though the discussions on the Siemens furnace and 
the work of Helmholtz show that the Idea that a flame 
even if non-luminous, might radiate large amounts of 
heat, was u familiar one to many people twpntv years ago, 
its possible import time m causing loss of heat during 
after a gaseous explosion, and in determining the heuUT 
flow in x gas engine, does not appear to have been, 
appreciated until quite recently Prof tallendar was 

probably the first to direct attention to Its significance In 
this connection In ihi discussion on a paper about 
explosions, read before the Royal Society in 190(1, he said 
that he had found a non-luminous Bunsen flame to radiate 
15 to an per c<n1 of lift heat of combustion, nnd expressed 
the opinion that the loss from this cause in a closcd-vesw. I 
explosion would bo of the same order 1 

There nr», in fm t, several points about thp behaviour 
of gas engines wlmh suggest the importance of radiation 
ns a cooling, agent Ihe particular matter which attracted 
Calendar's attention was the effect of speed on thermal 
efficienc) Ills ixpfrirmnts showed thnt a part of the loss 
of efficiency in an mternnl-combustion motor ns compnred 
with the corresponding mr-cvcle was independent of Ihi 
speed at whuh the * ngim was run The loss of hent per 
cvile could to n first approxlm itlon, be represented bv 
an expression of the tv pc A + H/« where n Is the number 
of revolutions per minutp nnd A and B are constants 
The ttrm \ represents n ronstnnt loss of heat per ex¬ 
plosion, and among the many causes contributing to this 
constant loss of hnt, radiation from the flame is probably 
Important * 

Another phi noinenon which is difficult to explain, except 
as the result of rndmtion, Is the effect of strength of 
mixture on heat-loss The following tnble shows some 
results which were obtained by Hopkinson upon a 40 
horse-power gas engine * — 

Percentage of gas in cylinder contents 8 < 1 ro per cem 

Total h^at loss per minute 1510 a300BTh.il 

Total heat-lots ax percentage of total 
heiit-«upply ag 14W cent 

Temperature of piston 300* C 430° C. 


It will be observed that thp proportion of heat-loss to 
the walls increases very matemllv as the strength of 
mixture is Increased If the transfer of heat were whollv 
due to conduction it might be expected, apart from the 
disturbing influence of speed of ignition, which in this 
case was not verv important thit the percentage of heat- 
loss would rather diminish with increase of charge, because 
the temperature with the stronger mixture should be 
relatively less on account nf the increase of volumetric 
heat The increased temperature of piston and valves 
would work in the same direction The existence of 
radiation, however, which increases more rapidly In pro¬ 
portion to the temperature, would account for the Increased 
heat-flow The practical importance of questions of this 
kind is illustrated by these figures, from which it appears 
that the piston is 40 per cent hotter, though the charge of 
gas is only increased 30 per cent 
More direct evidence of the Importance of radiation Is 
furnished by experiments on the effect of the surface of 
the walls In the second report of the committee refer¬ 
ence was made to the belief, which Is widely spread among 
those who are concerned with the practical design and 
operation of gas engines that polishing the Interior of thf 


1 WopUra, Proc Rot Soc., A vol tanrll, p. 400* 
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combustion chamber tends to increase efficiency Some 
experiments were also quoted in which it was found th it 
lining an explosion vessel with bright tinfoil perceptibly 
retarded the cooling of the products More recently in 
explosion vessel has been plated with silver on the inn r 
surface and the results have been compared after exploding 
Identical mixtures first when the lining w u» highly 
polished and secondly when it was blackened over with 
tamfrblaik It wn* found that by highly polishing the 
in tenor of the vessel the maximum pressure r uhed could 
be imitated 3 ptr tent and the subsequent rate of tool 
ing during its cat hr r stages r duied by about onr third 
Ihes* experiments kav no doubt of the rralitv md of th 
practk il import ince of ridiatton an a factor in determining 
the heut kiss in the gas engine 1 

Reference ma> also be made to the part played b> rad 1 
tion in determining the heat flow in a boiler Alt ntioi 
was direct d to this bv Dalbv in 1 recent report to th 
Institution of Mechanical Fngineerb 1 The cinumsiin s 
in this case are widely differuit from those usu illy obt i n 
mg in the gas engin but the instinre ser\es to emph is s 
the importance to the engineer of the questions which will 
I>l disc usned in this r port 


Amount of the Radiation ftom riame 

R v in Helmholtz ippe-irs to hive been the fiist t 
attempt the ac cur etc m asunment of the ndiction ciiull d 
l)\ * dime lie found that a solid fl ime 0 mm 

dumeter burning coal gas radiated about 5 per < nt cf 
the total h at of o libustic n \ enrben m noxide Him 
ridiat d ibout 8 pr enl ind \ hv Irogen fl ime bcut 
3 per c nt On account if the smallness of the fl ime h s 
expei lmrnts hn not much application to th pre bl 11 f 
th gas engine 1 h si/c of th flame effects thr m ittei 
in two m)s In the first plait 1 lirgr flame ndnt 

more |»er unit of area thin a sm ill one because a flan 
to a gr at ext nt tnnspmnt even to its own r idialion 
so th it r 1 lint ion is m i\ed not only from molrrul s t 
th surf in of the fl ini but dso from those at a d pth 

wilhm t 1 his matter will be furth r dealt with 

mother section of the report Jh s rood pcinl is 1] 1 
the toiling of the gas is slow r in a hr^e flame thin n 
a small onr Th radution originates in the vibntoi f 
the CO and steam molecules and the lift of cne of tin 
molecules as a radiating bodv extends from the momnt 
of its foimation to th time when its vibration il enu^v 
has been d strojed bv radiation and bv collision with rold 1 
molccul s such as those of the air surrounding th flam 
1 hi snnlltr the. fl ime the more rapid will lx Ih rxt 1 
tion of the vibntions ind th less then fori the totil 
amount of radiation per molecule 1 he products of 
explosion in c dos d vessel or m 1 4,1s eigine d ff r 
consider ibl} in th s respect from an> open fl imr how 
ever Iart,t which it is posstble to produce for they 11 
n l subject to cooling bv mixture with the outsid ai 
Moreover the density of the gas is virv mu h greater 
( illcndar has repeated some of Helmholtz s f xpenm nts 
on a larger scale ind has found that the radiation in 1 
non luminous coal g is Aim* 30 mm in dinmet r mo\ 
amount to per cent of the whole hint of imribustirn 
T urther n ference will be made to Callendnr s work under 
the heading of transputnt\ 

Hopkinson has recenlh made measurements of the 
radiation emitted in the course of an rxplosion in a closed 
vessel and fcubsiqjmt cooling \ bolometer m ide of 
blackened platinum strip wu placed outside a window 
of fluorite in the wall** of th explosion vess 1 Ihe 
decimal resistance of this bolometer was recorded bv 
means of a reflecting galvanometer throwing 1 spot of 
light 01 a revolving drum and an optical indicator triced 
simultaneously a ncord of the pressure on the same drum 
He found that the tot il heat radiated during an explosion 
<*f a 15 per nnt mixture of coal gas and air and th< 
subsequent cooling amounted to more than aa per cent 
of the whole heat of combustion The radiation which 
had been received at the moment of maximum pressure 
amounted to 3 per cent and it continued though at t 
diminishing rate, for a long period Radiation was still 


1 Hopkfawoa Proc Rnf $oc A vol Ixxxlv (1910) p 15J 
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perceptible half a second after maximum pressure when 
thiLgiw temperature had fallen to iooo° C 1 

Mature and Origin of the Radiation from Flame* 

In the gas-engine cylinder and in explosion experiments 
wp are usually concerned with flames in which thprt is 
some excess of air A mixture of smulir composition 
burnt at atmospheric pressure would give an almost non 
luminous flume in the gas engine th r is nor luminositv 
on account of the greater densitv J her is howevu no 
1 isnn to suppose that the rad ill n in the g u engine 
vlndir differs m it ri il1\ is rcgird* its qujlitv or aiif^n 
from that emitted bv in open fl ime 

\ very eoniplete cnalvsis of th r idi it) 11 fr 11 ditf rent 
1 inds of fl ime was made b\ Julius ind his exper n nts 
1 ivc no doubt that th radiation is ilin si wh ll\ du 1 
the CO, and ste nm mol rules He ex imin *d th sp 
trum of the flame bv m ans of a rirk silt pris 11 uid h 
found that m all fl tmes producing both (O aid st a 11 
must of the radiation was concentnt d into twr bands 
th w ive lengths of which ire resprehv Iv 44 p and 
38 fi In 1 pure hvdrc^en flame the 44 bind disappears 
)mpl tel> but thr oth r remains and in th pur CO 
fl line the aH bond disippe irs th oth r r ni lining 
I hese ip suits are ind pi nd nt of the nitur of the coin 
hisitbl gas the sp itrum d pending sol l\ on the pre 
lucls of (ombustion 1 

\ confirm ition <f th stu in nt that th 1 ul ation frim 
th se flame* origin it s in Ihi CO, mel H O mchcul s 
nlv was furnished in the course of th work b\ R von 
Helmholtz lo wh ch r f r n has be n mad nbov H 

me surtd the imount of radiation per lirr if gas con 

sumed emitted bv fl Jmts of f^iven s / 1 urnin^ r 

pectiv 1% hvdrogrn cirbon monoxide ind c 1 un com 

peund gases such as me than ving brth CO and 
steam ihe supply of air was idjusted in cull 1 asc si 
thit the flame was just non luminous His lesults aie 
b st given in his own w >rds but it shuld b st il d that 
he worked with 1 sm ill fl im ibout t mm diametri 
and measured the radiation with 1 bole lntler t il ng th 
steady change of its resist im as a me isurt of th amount 
of radiation f ilhng upon it — 

According to the xperimpnts of Jul us d scribed in 
the first thapl r th quality of the radiation of fl im s 
depends onl) on the nature of the burnt ind not on that 
of the burning gases It is ielc\ mt to mquir whethe 
the quantify of radiation is list dependent on the mist, 
of the products < f ombustion 1 have t il ul it d m the 
second md third columns b low how m mv htr s of 
11,0 and CO, respectively arise th ire tu ally fiom tach 
litre of combustible gas I th n assum that for ev iv 
1 tie of watei produced as much ridintun is s nt out is 
"ornsponds to the raduting pow r of a hvdiogen flam 
for this gas yields om litre of 11,0 per I fr of combust I 
—and thit in a corresponding w n ihe ndnt >n fron on 
litre of carbonic acid would be determ n d bv the radiating 
q>ower of the carbonic oxidp flame ind I in th 1 xl ul ite 
the radiation from the non luminous fl imps of methane 
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with the radiation from a flame which his just be n 
rendered non-luminous surprised me the mor since th 
latter is conditioned in some measure b\ ihe volume if 
ur mixed with the gax and this is very different for the 
three non-luminous flames On this account it 1 moot b 
asserted that this agreement is not accidental Moreover 
the number of observation* is much too small Vvrrthe 
kss tha experiment seems worth) of record and will be 
followed up further ” 

Proc Eqjr Soc A vd lxxxiv (1910) p 15s „ t _ „ 
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With regard to the last remarks, It Is to be noted that 
the fact that the flame was Just rendered non-luminout 
shows that the air was in each case in approximately the 
proportion required for complete combustion The heat¬ 
ing value 6f such a mixture is much the same for all the 
gases in the above table, and the temperatures of the 
flames would be still more nearly the same, the higher 
heating value of a CO mixture being partly neutralised 
by the high specific heat of the products The agreement 
is certain 1> more than n coincidence W T David, from 
a comparison of the radiation emitted In the steam and 
CO bands, respective^, in a toal-gas and air explosion, 
infers that CO, radiates about a} times as much au steam 
per unit of volume this result, which was obtained in 
ignorance of Helmholtz’s estimate, agrees with it almost 
exactly 

Cold CO, shows a strong absorption band at the name 
point of tVu spectrum ns the emission band given by a 
flame In whuh CO, Is produced, and water vapour power¬ 
fully absorbs the radiation from n hydrogen flame 

As stated nbove, it is most probable that the radlHtion 
in an explosion also consists almost entirely of the same 
two bands us are emitted bv the Bunsen flame A com¬ 
plete analysis of the radiation from an explosion hnR not 
been made, but Hopklnson and Da\id found, using a 
recording bolometer, that the radiation Is almost com- 
pletel\ stopped bv a wakr-ci 11, and that It \s largely 
stopped b\ a glnss plate It follows that the luminosity of 
the flame m an explosion or In e gas engine uaounts for 
but little of the energj which It radiates 

Molecular Theory of Radiation from Gases 

Muih differ (.net of opinion exists as to the physical 
interpretation of the facts described in the preceding 
sections I he issues in this controversy can conveniently 
be stated m terms of the molecular theory, and it is there¬ 
fore desirable to give n short account of this thcor) But 
it will be apparent that the issues are not merelv of 
theoretical Interest, but are In large measure issues of 
tact capable of being tested bv experiment, and that the 
answers to important practical questions may depend on 
the manner in which they are settled 

According to the kinetic theory, the energy of a gas 
must be referred partly to translational motion of the 
molecuks as a whole and partlv to motions of some sort 
Internal to the molecules The translational motion is that 
which causes the pressure of the gas, and in the rase of 
gases for which pv/0 is constant (with which alone we 
are concerned in this discussion), the translational energy 
per unit of volume is equal in atoolute measure to 1} times 
.the pressure This part of the energy may comenlently 
be railed “ pressure energy " It amounts to nearly 
1 calories per gram molecule, or to ia feet lb per cubic 
foot per degree centigrade 

The other part of the energy produces no external 
physical effect except radiation, and nt ordinary tempera¬ 
tures, when there Is no radiation, Its existence and amount 
are inferred from the fact that when work is done or 
heat put into the gas the corresponding increase in pressure 
energy amounts to only a fraction of the whole The 
Internal motions to which this suppressed energy corre¬ 
sponds may be pictured as of a mechanical nature, such 
as the vibrations of spring-connected masses or as rotation 
about the centre of gravity of the molecule, but there is 
not the same reason as exists in the case of the transi¬ 
tional energy for supposing that they are really of this 
character They may be, and Indeed probably are, elec¬ 
trical phenomena, at any rate in part Any radiation 
from the gas must take its origin In this Internal motion, 
and wo much of that motion oa gives rite to radiation 
most be of' a periodic character and have a frequency 
equal to that of the radiation emitted It will be con¬ 
venient to cal! tha whole energy which is Intern) to the 
molecule “atonic energy,*’ and that part of it which 
gives nse t& radiation may be called “vibrational 
aiiergy ” The vibrational energy may be imagined as d*e 
to hltft-frequency vibrations within the molecule, and the 
rest of the s jatomlc energy as due to slower movements— 
perhaps rotayens of the molecule as a whole—which da 
not produce any disturbance in the «ther This remain¬ 
ing energy may conveniently be called "rotational,” It 
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being understood that the motion to wftkb ft co r fo s j p ah ff fe 
is not necessarily a physical rotation, but is soma Inirtnat 
motion which gives no external physical effects 

When the gas Is In a steady state the various klrtdt 
of energy will bear definite ratios to one another, dependtotir 
on the temperature and pressure It may be expected* 
however, that after any sudden change of temperature or 
pressure the gas will not at once reach the steady stator 
of equilibrium corresponding to the new conditions ,Fer 
Instance, it may be that In tha rapid compression of a 
gas the work done goes at first mainly to lnoreftsirtg the 
translational energy, If In such case the compression be 
arrested, and if there be no loss of heat, this form of 
energy will be found In excess, and a certain time, though 
possibly n very short time, will elapse before the excess 
Is transformed b\ collisions Into atomic energy and the 
state of equilibrium attained This change would b« 
manifest as a fall of temperature or of pressure without 
any changu of tnergy 

If, on the other hand, the gas be heated by combustion, 
the first effect is undoubtedly an increase In the energy of 
those molecules, and of those only which have been formed 
as the result of the combustion and It is probable that In 
the firxt instance the energy of the newly formed molecules 
is mainly in the atomic form Before equilibrium can be 
attained there must be a process of adjustment, In the 
course of which the energy of the new molecules will be 
shared in part, with inert molecules, e g the nittogen In 
an air-gia explosion, while the translational form of 
energy will Increase at the expense of the atomic energy. 
The final state of equilibrium reached will be the same at 
the $nme temperature, whether the gas wax heated in the 
first instance by combustion or by compression, the 
assumption that this is the case Is involved In any state¬ 
ment of voflimetric heat as a definite physical qu&ntitx 
The pressure energy in the final state of equilibrium is 
certainly shared equattv between the different kinds of 
molecules, but the atomic energy Is not necessarily equally 
shared It Is known, for example, that the steam mole¬ 
cules, after nn explosion of hydrogen and air, carry, on 
the avtrAge, more energy than the nitrogen molecules,, 
though the pressure energy Is the same 

The process of attaining equilibrium after an explosion, 
which nas just been described, would (If heat loss were 
arrested) result in a rise of temperature, and to the 
ordinary rase of rapid cooling It would retard the cooling 
It would, therefore, be indistinguishable as regard* 
pressure or temperature effects from continued combustion 
or after-burning 

Stated In terms of the molecular theon, the first ques¬ 
tion ax to which there is difference of opinion Is whether 
the radiation from a flame arises from gas which is in 
equilibrium or whether it comes from molecules which 
still possess a larger share than they will ultimately (to 
the equilibrium state) be entitled to of the atomic energy 
which resulted from their formation If the products of 
combustion of a non-luminous Bunsen flame were heated, 
say, by passing through a hot tube—to the average 
temperature of the flame (taken to be equal to that of a 
solid body of moderate extent Immersed to it), would they 
emit substantially the same amount of radiation? In 
order to clcir the ground tor the discussion of this ques¬ 
tion It will be convenient, first, to state two or thretf 
points about which there will probably be genera] agree¬ 
ment First, there is here no question of the origin of 
luminosity, for the luminous part of the radiation from 
the flame possesses practically no energy. Secondly, the 
radiation, whether to the heated gas or to the flame, arises 
almost entirely from tha compound constituents CO r and 
H ,0 , to neither case does any come from the mo lec ules 
of nitrogen or of excess oxygen. And, thirdly, the 
powerful absorption of cold CO, for tha radiation from a 
CO flame, and of water vapour for that from a hydrogen 
fldme, win probably toad all to admit that these gases 
when heated will emit some radiation of the same typo* 
The only question is, how much? 

VL von HelmhoKx was of opinion that the radUtloa. fit 
0 flame comes mainly from molecules- which have £iat 
been formed, and which are, therefore, stiff in a state of 
vigorous vibration Fringshsim, SmltheUe, and others 
take tha same view. This 1 s practiraHy equivalent to 
saying that this radiation* Hfce tha radiation of Wgfoqr 
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taw**? which gives luminosity, is due to chemical action 
HMisg to ftmiTy thermal onuses On the (Other hand, 
Peseta end some ethers hare maintained that the radla- 
ifon from a-flame is purely thermal, ^or that it arises from 
Jaa -which has attained the normal or equilibrium state, 
tfld hr substantially the same os that which would be 
Knitted If the products of combustion were heated* 

U will readily be seen that the difference between the 
raro opinions really turns on the question Of the time 
tehee by a gas which Is not Initially In, or has been 
Usturbed rfrom, the equilibrium state to attain that state 
Ui will concede that the CO, or steam molecule will 
radiate more powerfully just attar its formation than at 
my other time if, as R von Helmholtz contended, the 
fi e atw part of the radiation which It gives out In the 
course of Its life Is to be ascribed to this early period of 
ts history, we must suppose that that period Is sufficiently 
attended to give time for the emission of a considerable 
smount of energy with a rate of radiation which, though 
greater than that of the gas In its ultimate equilibrium 
rtoto, is at least of the same order of magnitude In other 
words, we must suppose that the process, which may 
indifferently be called attainment of equilibrium or con¬ 
tinued chemical action, must go on in the gases as the) 
pan through the flame for a time of the order perhaps 
>f one-tenth of a second For If it be supposed that 
equilibrium Is reached in an excessively short time, sa> 
in 1 1000 second or less, then the radiation, if ascribed 
to that short period, must be supposed to be of correspond¬ 
ing Intensity—there must be a sudden and violent flow of 
energy by radJAtton just while combustion Is going on, 
ind very little radiation after it U complete This is, 
sowever, negatived by the bolometer measurements made 
hiring an explosion, which show that radiation goes on 
tor something like half a second after maximum pressure 
Hiose who hold that the radiation emitted by CO, and 
iteam Is mainly due to continued combustion must be 
prepared to admit that such combustion goes on for a 
long period after the attainment of maximum pressure In 
in explosion The issue involved here is, in fact, the same 
is that In the controversy about 11 after-burning " 

The principal argument advanced by R von Helmholtz 
-n support of his view la the experimental fact discovered 
by him that the radiation of a flame Is diminished by 
beating the gas and air before they enter the burner, in 
qrfte of the fact that the temperature of the flame must 
be Raised This he explains by the acceleration of the 
Approach to the state of equilibrium which would be 
brought about by the more frequent collisions between the 
newly formed compound molecules and their neighbours 

The question of the velocity with which a gas approaches 
ts normal state after a disturbance has been much dis- 
useed In connection with the kinetic theory Immediately 
ifter an explosion we have an extreme case of such a dis¬ 
turbance, the atomic energy being, at any point which 
k he flame has just reached, in considerable excess The 
transformation of this energy Into the pressure form will 
proceed at a rate diminishing with the amount remaining 
to be transformed and, In the final stages of the process 
it all evants, proportional thereto The slowness of 
Approach to the state of equilibrium may be measured by 
l ne time required for the reduction of the untransformed 
energy in any specified ratio It is usual to take i/e as 
his ratio, and, following Maxwell, the corresponding time 
■nay be called the M time of relaxation '* estimates of 
this time, baaed on the kinetic theory of gases, may be 
node In various ways, but they all Involve hypotheses as 
to the nature or the action between the molecules, and 
Must be regarded as little more than speculation It will 
»e well, however, to indicate the general character of the 
Arguments on which they are haaed By methods which 
teed not be considered In detail here, it is possible to 
wadate the number of collisions with its neighbours 
*wdi the average molecule undergoes per second This 
l a kmliH n n can be approached In various ways, based on 
flffereflt kinds of data, but they all lead to the same result, 
Ft rany # rate as regards order of magnitude, namely, that 
a nwwtule of air at normal temperature and pressure 
teHWas, on the average, 3 X10 times per second with other 
At every coHlsten the energy distribution m 
ta taiffding molecules is modified, both as regards the 
WUMr In which It i* shared between the two and the 
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relative pr opo rti on! due to vibration and translation in 
either It is argued that after every molecule has;suffered 
a few thousand collisions, which will happen In annUUondi 
of a second, the gas must have reached a steady average 
state. This argument would, however, be upeet if the 
interchange of energy ae between vibration and translation 
at each collision were sufficiently small It is only neces¬ 
sary to suppose that a vibrating molecule loses less than 
one-thousand millionth part of Its vibratory energy at each 
collision to raise the tune of relaxation to something of 
the otder of a second Any objection to this supposition 
must be founded on some hypothesis, which cannot be 
other than entirely speculative, as to the mechanism of 
a collision The kinetic theory, therefore, ran give 00 
information about the absolute value of the time of relaxa¬ 
tion, though it provides valuable suggestions as to the 
way in winch that time is affected by the temperature and 
density of the gas 

There Is plenty of physical evidence, however, that in 
ordinary circumstances the time of relaxation Is ex¬ 
cessively short The phenomena of the propatfrtfcm of 
sound shows that compressions and rarefactions of atmo¬ 
spheric air may take place many thousands of times in 
a second without the gas departing appreciably at any 
Instant from the state 01 equilibrium The experiments of 
Tyndall, in which an intermittent beam of radiant energy 
directed through the gas caused variations of pressure 
sufficiently rapid to give sounds, show that the transforma¬ 
tion of vibrational Into pressure energy under the condi¬ 
tions of his experiments is a process far more rapid than 
any with which we are accustomed to deal in the gas 
engine or In the study of gaseous explosions The 
departure from equilibrium which follows combustion Is, 
however, of a special kind, and It may be that the gas 
is slower In recovering from it than when the disturbance 
is that produced by the propagation of sound at ordinary 
temperatures 

Transparency 

The radiation from hot gas is complicated by the fact 
that the gas is to a considerable extent transparent to its 
own radiation The radiation emitted, therefore, depends 
upon the thickness of the layer of gas, instead of being 
purely a surface phenomenon, as in the case of a sobd 
body This property, besides being of great ph> steal 
interest, Ls Important from the point of view of the com¬ 
mittee because upon it depends, or may depend, the 
relative magnitude of radiation losses in engines or 
explosion vessels of different sues 

The transparency of flames Is well illustrated by some 
experiments which Prof Callendar has been making, and 
which he showed to the committee The radiation from a 
Mlker burner (which gives a " solid 11 flame without inner 
cone) was measured by means of a Fery pyrometer, the 
reading of Which gives a measure of the radiation trans¬ 
mit ted through a small cone intersecting the flame and 
having its vertex at this point of observation (see Fig 1) 
Callendar proposes to give the name " intrinsic radiance " 
to the radiation of « flame measured in this wav, divided 
by the solid angle of the cone ^hen a second similar 
flame was placed behind the first In the line of sight, it 
was found that the reading recorded by the pyrometer 
was considerably increased, but not doubled, the first 
flame appeared to be partly, but not completely, trans¬ 
parent to the radiation emitted bv the second A third 
flame pte ced behind the first two contributed a further 
but smaller addition to the radiation, and as the number 
of flames in the row was increased the radiation received 
from each fell off according to an exponential law The 
total radiation from the whole row (which Is that recorded 
on the pyramster) tends to a finite limit as the number of 
flames is increased The radiation from a depth of ,1* cat 
is about half, and that from a depth of roo cm Is within 
half per cent of that emitted by an bifimtety great* depth 

The ^general result of Callendar’■ experiments Is to show 
that flame* of a diameter of 3 centimetres or less burn¬ 
ing at at m os pheri c pressure emit radiation approximately 
in proportion to the volume If the diameter be Increased 
beyond that figure the radiation will also Increase, but not 
In proportion to'the volume of the flame The rndfetkm 
from aery Urge flames would tend to become proportionil 
to the surface, but Mo certain Inference as to the diameter 
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of flame for which this would be substantially true can be 
drawn from Callender's experiment*, because he was look¬ 
ing along a thin row of flames in which there was but 
little lateral extension 

The flames met with in a gas-engine cylinder or In 
explosion vessels differ from open flames such as can 
readily be produced in the laboratory, both In respect of 
the lateral extension which has just been mentioned and 
also in respect of density In both these particulars the 
difference is rather great, the least dimension of the mass 
of flame in a gas-engine cylinder being only in the smallest 
sixes comparable with the diameter of the Mfiker burner 
flame, while the density of the gas just after firing in the 
gas engine is from twenty to thirty times that of the 
burner flame gases It does not seem possible from 
theoretical considerations to determine the effw t of these 
two factors with sufficient accuracy to enable anv quanti¬ 
tative Inference as to radiation in the gas engine to be 
drawn from laboratory experiments on flames, but it Is 
useful to discuss their probable qualitative effects 

In Fig 1, P is the point of observation at which the 
pvrometer is placed, ns in Calkndnr's experiments, and 
the portion of the flame from which the rndiatlon* is 
measured is that interested b) the small cone If a 
second similar flame B is placed behind A at a consider¬ 
able distance but so that it I* inlersected bv the cone, 
then the radiation recorded b\ the pyrometer will be 
increased, snv, bv 50 per cent showing thpt of Ihe radia¬ 
tion emitted bv B nnd falling on A 50 per r« ill is absorbed 
and thi remainder is transmitted to the pyrometer Ihe 
absorbed energy is, of course, not lust, but must result 


A B 
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in slightly Increased radiation from A in all directions 
The name A appears to be a littl« hotter because of the 
proximity of B Thus the increase of radiation absorbed 
at the pyrometer is due, not onlv to the radiation trans¬ 
mitted from B, but also to an increase In the intrinsic 
radiance of A If the two flames arc a considerable 
distance apart, the latter part is negligibly small, niiicp 
the flame A does not then receive much radiation from 
U, and what it does receive In dissipated in every direc¬ 
tion But when flame B is pushed close up to A into ihe 
position of B l (Hg a) this effect may be considerable, 
and Et is obvious that It will be greatly enhanced if the 
two flames are extended laterally as in Fig 3 For In 
curb case flame A must get rid of the energy which it 
is receiving by radiation from B 1 , mainly by an enhanced 
radiation in the direction of P It may therefore be 
expected that the effect of lateral extension will be to 
make the flame apparently more transparent 
To a first approximation it mav be expected that the 
radiating and absorptive powers of a gas at a given 
temperature will be proportional to its density That is 
to say, two geometrically similar masses of flame, in 
which the temperatures at corresponding points are the 
same, and rife denstftes In Inverse proportion to the 
.volumes (so that the total masses are the same), will 
radiate in the same way and to the same total amount 
It would mol that this must be so, so long as the vibra¬ 
tions of theftadlatlng molecules are the same In character 
and amplitude in the two cases For there will then be 
the same number of molecules vibrating In rxactlv the 
soma way and arranged in the same way m the two cases 
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The only difference Is in the scale of the arrangement, and 
this can only affect the matter If the distance between- 
molecules is comparable with the wave-lengths of the 
radiation emitted, which Is not the case It la only, how** 
ever, within moderate limits that the molecular vibrations 
are independent of density Angstrom found that the 
absorption of the radiation from a given source In a tube 
of CO, at ordinary temperature and atmospheric pressure 
was reduced by Increasing the length and diminishing the 
pressure 1 in the same proportion so as to keqp the moss 
of gas constant Schdler found that on Increasing the 
pressure the absorption bands of thin gas were widened, 
so that the curve connecting intensity of radiation and 
wave-length did not remain of the same shape 1 These 
experiments were made at low temperatures and at the 
higher temperatures, in which the committee are more 
particularly interested, there has been but little work 
There In no reason to doubt, however, that the character 
and amount of the radiation from CO, and steam at 
high temperatures will change with the density 

From the point of view of the molecular theon, such 
n change might be anticipated from either of two causes 
An increase of density Implies s proportionate increase In 
the frequency of molecular collisions, and thin would 
result in greater facility of interchange between the trans¬ 
lational and atomic types of energy It is possible that 
the equilibrium proportion of the two types might be 
different in consequent The denser gas mav conceivably 
possess, with a given amount of trnnslatfonn) energy, 
more atomic energy, nnd therefore rudinte more strongly 
at a given temperature It is certain that there would be 
n more rapid attainment of equilibrium in the gns after 
an explosion or n rapid expansion Another possible cause 
is a dirert interaction between the molecules apart from 
rnlhsions Two molecules at h sufficient distance apart 
will vibnte practically independently, eich behaving ns 
though the other wns not there, exi ppt that there will be 
a tendency for them to vibrate In the same phase But 

if the two are dost together they react on one another 

so thar the natural period or periods of the two together 

will not be thi same hn those which each would have if 

it werp isolated 

Such direct measurements as have been made of the 
radiation after a closed-vessel explosion suggest that the 
flume is morp transparent than might be Inferred from 
the experiments on open fl imps According to information 
given to the commlttep bv Prof Hopkinson, W T David 
has found that the radiation received bv a bolometer placed 
outside a fluorite window in rhe covpr of a evlindrleal 
explosion vessel 30 cm X30 cm is greatly Increased bv 
highly polishing that portion of the opposite cover which 
enn he “seen” bv the bolometer this implies that a 
thickness of 30 cm of flame in tHp*e circumstances can 
transmit murh of the radiation which it emits The 
density of the gas in this rase wns atmospheru, and the 
30 cm thirkness in the explosion vessel would be equiva¬ 
lent to perhaps 1^0 rm of open flame if xbsorntion were 
slmplv proportional to denmtv According to Calendar's 
experiment such n thickness would be almost completely 
opaque It Is possible that the later* 1 extcnnUm is 
sufficient to account for this remit The open flame 
should be n cylindrical mass of dimensions 150 cm X 
150 cm , instead of n long strip with n cross-section of 
3 cm , in order to make the two cases strictlv comparable 
It will be remembered that In the discussion above It 
appeared that the laterally extended flame would seem to 
be more transparent 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE - 

Cambridge —The Walslngham medal for 1910 has been 
awarded to A V Hill, of Trinity College A second medal 
has been awarded to J C F Fryer, of GonviUe and Caius 
College 

The following have been elected to the Clerk Maxwell 
scholarship —R D Kleeman and R T Beatty, both of 
Emmanuel College 

At a meeting of the FltzwlUlam Museums syndicate, held 

1 Ark for Mot Antrim. oc*» Fysl V fkorkho'ir, voL hr, Now fo, p> 1 

* Ann. d*r Phydk, vnl wl (1903), p. qj- 
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m November >9, F W Green, of Jesus College, was 
appointed honorary keeper of the Egyptian antiquities 

Oxford —At a Convocation held on December 6, the Vice- 
Chancellor (Dr Heberden, Principal of Brasenose) pre 
aiding, the honorary degree of doctor of science was con¬ 
ferred on Prof Meldola, F US , professor of chemistry In 
the Finsbury Technical College (City and Guilds of Tendon 
Institute), In anticipation of the Herbert Spencer lecture to 
be delivered by him on December 8 In making the pie- 
mentation, the Sedellan professor natural philosophy, Prof 
A E H Lowe, F RS, delivered the following oration — 

“ Adest vlr quern omnes, qul scientific et Imprimis Chemise 
et BlologUe student, omare gaudent, Societatls Rcgalis 
Soda Us, Socletatum Lntomologiae, Chemise, Chemicorum 
industrlae, oporam dantlum Pracses emeritus, Raphael 
Meldola Qui vir cum prlma aotate Carolo Darwin 
conlunctu»8iniuh eswt, (ta dr Natura forniarum novarum 
crcatrlce quaeslvlt ut plurlmls eodom studio inctnus lllud 
Blologlae genus quod Ipse excoluerat nostratium fere 
proprlum fieret Postcnora olus studia partim in Physlte, 
partlm In Chcmia vmsota sunt, quo e numrio si pauca 
quaedam moment! maxim! commemorare liceat, c*t ehgerem 
quae de Chemla Photographlae inservicnte, dc chemicls tar- 
bonis elements, de rhomun umorum corporaliuni romposi- 
tione commentus cat Multos lam annos In hoc Chemiao 
genere pnnctpem habitum atque latlsslmo in tampo 
evagatum nescio an nemo hunc vlrum laude superavit" 

The annual prl/e distribution and students 1 conversazione 
of the Northampton Polytechnic Institute, Clcrkenwell, 
EC, le to be held this evening, December ft The Right 
Hon Lord Alveritonr, fi C M G , PC, Lord Chief Justice 
of England, will distribute the prizes and certificates 
Lecturettes will be given by Mr F M Denton on com¬ 
mercial uses of elrctro-magnefb, and Mr F Handley 
Page on how to flv 

Dr Edgar F Smith has been appointed to succeed Dr 
C C Harrison as provost of the University of Pennsyl¬ 
vania, In which Institution he hat, held a chair of chemlstn 
■lnoc 1888 Ills chief work has been done in electro¬ 
chemistry, as a list of his principal publications would 
show He Is a past-president of the American Chemical 
Society and of the American Philosophical Society Hi 
has also been a member of the U S Assay Commission 
and adviser in chemistry to the Carnegie Institution 

Thb annual conversazione of the Rojul College of Science 
and Royal School of Mines will be held on Wednesday 
December si Both the new and old buildings will be 
open in Imperial Institute and Exhibition Roads, South 
Kensington, S W , and many interesting exhibits will be 
shown In chemistry, physic.*, mechanics, metallurgy, 
mining, botany, and zoology, arranged by the respective 
scientific societies During the evening Dr C Gilbert 
CuUls will give a lecture on 11 Coral Islands M 

It Is announced, says Science, that Mr Andrew 
Carnegie has given a further sum of ^oo.ooof for the 
construction of buildings of the Carnegie Technical Schools 
at Pittsburgh From the same source we learn that by 
the will of Prof A Marshall Elliott the Johns Hopkins 
University receives his library, and the sum of 400 1 for 
the establishment of a scholarship for graduate students, 
and that the American Museum of Natural History receive* 
5000! by the will of the late Mr Charles E Til ford, of 
New York City 

Step* are being taken to Inaugurate a Students’ Union 
In connection with Sheffield University An influential 
committee, representative of all faculties, has been elected 
from amongst the members of the Students' Representative 
Oounoll to proceed with the formation of the union 
Sheffield University stands alone amongst the universities 
of the United Kingdom in not possessing such an institu¬ 
tion, and* we feel sure that the committee's appeal to 
Members of the University and their friends for contribu¬ 
tions to the fund to provide premises where students may 
be united In the bonds of social intercourse will meet with 
R generous response. Cheques may be made payable to 
Jft* H. KhaHfs, honorary secretary and treasurer to the 
Students' Union Committee, The University, Sheffield 
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The Royal Agricultural College, Cirencester, founded In 
1845 and reorganised in 1008, it» now definitely associated 
with the University of Bristol for the purpose of Instruc¬ 
tion In agriculture, forestry, estate management, land 
surveying, veterinary science, natural history, agricultural 
chemistry, botany, zoology, and geology, to which other 
allied subjects may subsequently be added Instruction 
given at the college in these subjects to undergraduates 
will be deemed to be Instruction given in ana by the 
University for the purpose of degrees and diplomas In 
agriculture and forestry The present principal, Mr 
Alnsworth-Davis, is recognised as professor of natural 
history in the University, and Mr Drysdale Turner as 
professor of agriculture, this recognition carrying with it 
membership of the University Senate While the associa¬ 
tion will In no way interfere with the primary work of 
the Royal Agricultural College, which will still retain Its 
distinctive and time-honoured diploma, a new class of 
students will come into existence, and an important 
advance be made in the correlation of agricultural educa¬ 
tion in the west of England 

Under the auspices of the London County Council, 
another conference of teachers will be held on three days 
Thursdaj, Friday, and Saturday, January 5, 6, and 7, iqu, 
at Birkbeck College, Bicam's Building*, Chancery Lane, 
E C The programme include* the following subject*, 
among others —Thursday, Januarv 5, Spcctahsation in 
Schools Addresses by Mr* Sophie Brvant on the value of 
specialisation In secondary schools, and F Bullev on an 
experiment in specialisation in elementary school* Memory 
Addresses by Dr C Spearman on the relation of the 
memory to the will, Dr F O I^wi* on some Interesting 
investigation* on memory, and Dr F H Huvward on the 
cultivation of memory Friday January 6, The Teaching of 
Geography Addresses by B C Wallis on the teaching of 
geography in secondary schools, J Fairgrleve on a practical 
room lor the teaching of gcographv, and C J Rose on 
open air teaching in geography Saturday January 7 
Education Experiments tn Schools Addresses by B Lewis 
on a combined scheme of hlstor> and geography teaching 
F Thomas on pictorial aids for the leu* hing of gcograplu 
and history, A G Gawler on how to secure individual work 
in large classes, J Greer on an experiment in numbei 
teaching, A E D Lowdcn on stencilling—a valuable form 
of handwork, and Mrs Sand ford on animals in infants' 
schools No charge will be made for admission to the 
conference Application for ticket* of admission should l» 
made to the Chief Inspector, London County Council 
Education Offices, Victoria Embankment, W C 

By the passing of the Education (Choice of Employment) 
Bill into law on the day of dissolution of Parliament, the 
English and Welsh local education authorities have after 
a keen controversy been acrorded statutory powers to 
11 give boys and girls information, advice, and assistance 
with respect to the choice of employment " The School 
Boards of Scotland were put In possession of these poweis 
by the Education (Scotland) Act, 1908, and the School 
Board of Edinburgh took the lead in making the powers 
operative The originator of the conception of a national 
system of school information and employment bureaux was 
Mrs Ogilvle Gordon, D Sc , who first placed her scheme 
before the public at the annual meeting of the Glasgow 
Union of women Workers, held in March, 1904 The full 
draft of her scheme was submitted to the President of the 
Board of Education and to the Secretary for Scotland, and 
was supported by numerous resolutions passed In Its favour 
at public meetings It was afterwards published In Mrs 
Ogfivle Gordon's " Handbook of Fmplovments" (Aber¬ 
deen Rosemount Press) The aim of the scheme Is to 
bring the teachers' knowledge of the Individual bov and 
girl effectively to bear upon their choice of a future career, 
and it Is based upon the sound economic principle that 
work onvsuch lines ought to be nationally organised in 
order to make sure that it should reach every child, and 
that the work ought to cover all the openings and occupa¬ 
tions for our youth—skilled or unskilled, mercantile or 
personal. By tne measure which has at last become law, 
there Is now a prospect of an effective advisory service 
being organised throughout the rountr>, administered b> 
committees formed under the education authorities, and 
there should be no difficulty In arrangements being made 
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locally between the labour exchangee and the education 
authority no that no actual overlapping of work shall take 
place but each be helpful to the other 
The annual price distribution of the Sir John Cass 
Technical Institute was held on Tuesday* November sp, 
when Sir William Tilden distributed the prises and 
delivered an address the chair was taken by Sir Owen 
Roberts chairman of the governing body Sir William 
Tilden after contrasting the conditions available for 
obtaining scientific instruction now, in such institutions as 
that of the Sir John Cass as compared with his own 
student days referred especially to the improved character 
of the teaching but pointed out that the responsibility for 
gaining the full benefit of these advantages rested still 
as it did In former years far more with the students than 
with the teachers Whilst the business of the teachers 
was to be regarded as being concerned with the selection 
of the subjects to be studied rather than their exposition 
the real responsibility for progress must always rest with 
the student The assimilation c 4 knowledge Is the busi¬ 
ness of the student and the greatest inducement and 
stimulus for such assimilation is the desire for knowledge 
a desire which is most advantageously associated with a 
conviction of ignorance Sir William Tilden further urged 
the necessity of the thorough understanding of the sub 
jects taught at each stage of progress and pointed out 
that students should not look to their teachers for recipes 
for doing things but to their own efforts as the means 
of acquiring a full understanding of their work and that 
they should not omit becoming fully conversant with the 
historv and meaning of the expressions and words employed 
in their studies In conclusion it was pointed out that 
with every student there are times when the mind should 
be allowed to relax a little from the pages of their text 
books and that of the many forms of relaxation it was 
most desirable that all young Fnghsh men and women 
should devote some attention and interest to the history 
of their own country The exceptional advantages of 
I ondon and especially of the City of London dt a stimu 
lant to such study was particularly referred to for there 
is nothing more interesting more absorbing or more 
enchanting than the study of the history of mankind 
especially that particular variety of mankind which is 
represented by the Anglo Saxon race Sir William Tilden 
subsequently opened the new chemistry laboratory which 
has recently been equipped by the governors of the 
institute 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 24 —Sir Archibald Gakie, 
KCB president followed by Mr A B Kempe vice 
president in the chair—Sir Norman Lookyar I he 
sequence of chemical forms in stellar spectra —A 
Mai look Influence of viscosity on the stability of 

the flow of fluids The effect of this paper s to 
direct attention to an observation made by the 
late Mr W I roude b R S with regard to an ex 
penment On fluid jets and to its application in 
expldining som of the phenomena presented by the flow 
of viscous fluids lhe experiment referred to wn xhown 
by Froude at the British meeting of the British Associa 
tion in 1875 and one of the deductions drawn from it was 
that in a viscous flow the chamctei of the stream differed 
according as to whether the flow was towards decreasing 
or increasing pressure —Horace Lamb Atmospheric 
oscillation* lhe paper treats of the free oscillations of 
an atmosphere the temperature being a function of the 
altitude and the adiabatic laws of expansion being 
assumed In particular the case of a uniform temperature 
gradient is discussed in some detail The possible oscilla 
tions are W various types, of which the most important 
is of the character of a longitudinal wave The results 
are simplest when the equilibrium state is one of con 
vectfve^equilibrium and die velocity of the longitudinal 
ec * ual t0 th * Newtonian velocity of sound 
✓<gH) corresponding to the temperature of the lowest 
stratum The bearing of the results on Kelvin s theory of 
the semi-diurnal barometric oscillation is examined and it 
appemri that tha exlitence of a free period of the earth i 
•tmoaphere of somewhat leei than twelve mean tolar 
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; hours 11 highly probable Other types of o sc tt fctipb 
depend for their frequency on the degree of stability of JnS 
atmosphere and may in circumstances be compxratM(r 
slow It 11 possible that these may account for some of 
the minor fluctuations of the barometer The paper 
Includes also an examination of the theory of waves at a 
surface of discontinuity—P J Klrfcby A theory of the 
chemical action of the electric discharge in electrolytic 
gas and other gases The complicated results attemfing 
the passage of an electric discharge through electrolytic 
gas described in previous papers and in particular .the 
chemical effects observed in the positive columns efy jtag 
discharges were explained by the theory that the dutifrlcal 
action is due to molecular dissociation effected by the 
collisions of gaseous 10ns constituting the current with 
the molecules of the gas, the atoms of which are thus set 
free to enter into new combinations In this paper an 
account n given of experiments designed to determine both 
the number of molecules of water (w) formed by the 
passage of the atomic charge through 1 cm of the positive 
columns of various discharges passed through electrolytic 
gas (aH, + O a ) and also the electric force (YJ within these 
columns the results providing data for tasting and develop* 
mg the theorv The chemical effects of the positive column 
•re attr buted to the motion of the electrons alone The 
number of atoms of oxygen set free by the collisions of an 
electron moving through 1 cm in electrolytic gas at p mm 
pressure under the electric force Y it of the form 
epe-tyP wiure r 6 are certain constants Hence if an 
atom of oxygen can unite directly with a tnoUad* of 
hydrog 0 w is proportional to epe V/Y All the expen 
mental results satisfy this condition within error limits yi 
the part rular form w/pm 79s 4* 7//V and thus support 
the above theory as w*ll as the hypothesis that water 
vapour ifc formed by the collision of an atom of oxygen 
with a moltcult of hydrogen This equation involves that 
the energy of formation of an oxygen molecule is less 
than and probably nearly equal to 6xio- l# ergs and 
expLriment* of Berthelot upon the heat of transformation 
of oxope into oxygen are shown to be in fair agreement 
An estimate 7x10-“ ergs is also given for the energy 
of formation of a molecule of water vapour These expen 
moots also prove Independently of theory that dissociated 
atoms of oxygen are not charged electrically Similar 
experiments were made with the gaseous mixture CO + H, 
The chemical effects observed in the positive column repro¬ 
duce the main features observed with electrolytic gas and 
are explainable by a similar theory — G W Walker An 
electrostatic voltmeter for photographic recording of the 
atmospheric potential The paper describes some experi 
ments made at Eskdalemuir Observatory with the object 
of obtaining a simple and efficient voltmeter for continuous 
photographic registration of the electrical potential at a 
fixed point in the atmosphere Experience has shown that 
occasionally the instrument would require to register up 
to fully 1000 volts + or - Satisfactory results hsvs 
been obta ned by means of a Dolezalek electrometer The 
usual sensitiveness was greatly reduced by using a 
phosphor bronxe suspension while the needle was loaded 
to prevent tilting A fixed difference of potential is applied 
between the quadrants by means of one or two standard 
cadmium cells while tne potential to be measured is 
applied to the needle The needle can now carry 1100 volt* 
with perfect safety and stability while the scale value on 
the paper Is constant to within a few per cent over a 
range from —poo to +900 volu Trial has been made of 
a voltmeter (made m the workshop) similar in general 
design to the Dolezalek but in which the fixed difference 
of potential between the quadrants is provided by making 
the quadrants alternately of copper and sine soldered 
together and not insulated Uniformity of scale value 
has been obtained from about -500 ta +500 volts, but 
for higher potentials only approximate uniformity was 
securea This defect arises from want of mechanical 
perfection of the quadrants and needle and should dis- 
appear in an instrument made with the same dbcuracy as 
the Dotezalek At present also the damping of the needle 
during venr rapid changes of potential Is insufficient 
Reference is made to certain points in the manipulation 
eulphur for Insulating which have been found essential 
to secure good results—Dr T H HavsHsfc Optical 
dispersion an analysis of Its actual dependence upon 
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physical conditions, The paper It bated upon a generalised 
db^erskm formula 

* v _1 _ I- , u 

r + l/(«nT) P V-X*, 


Where P Is the density of the medium The quantities 
i g and A- refer to natural vibrations Inherent In the mole¬ 
cule, and It !■ amimed that theee are not changed by 
varying physical conditions, such as temperature, pressure, 
or density, thus an attempt la made to express these con- 
dntis In their optical effect by two variables, P and <r, 
TuSLlchemr is tested first by a relation deduced from the 
abort' formula, namely, the difference In value of 
P/(n*— 1) for any two physical conditions of the same 
substance Is constant in regard to wave-length Prom sn 
examlpstion of available data this appears to be satisfied 
approximately for gases and liquids and for changes from 
gas to liquid. Numerical values of r for various sub¬ 
stances in different conditions are obtained by assigning 
It zero value for the gaseous condition at normal, pressure 
and temperature Artificial double refraction is Included 
hi the same formal scheme by allowing anisotropic changes 
of the quantltv .r Finally, for dispersion formula of the 
above type an observed maximum of absorption (or of 
selective reflection) la Identified, not with A«, but with a 
wave-length V„ differing from X, by a term involving P 
and <r, numerical examples are given for rock-salt end 
fluorite The wave-lengths A\ ore calculated under various 
conditions for certain substances, experimental data are 
analysed to show the pressure-displacement for air and 
the temperature-displacement of absorption maxima for 
water and carbon disulphide —C P lutlsr The spec¬ 
trum of Halley's comet Provision was made for photo¬ 
graphing the comet and Its spectrum from the beginning 
of May at Fosterdown, Caterham Exceptionally bad 
weather prevented observations until the end of the month, 
when photographs and visual observations of the spectrum 
were obtained on May 23 and a6 The photographs of 
the comet taken with a Dallmeyer lens, 6 Inches aperture, 
50 Inches focus, show that the nucleus was at times 
multiple Visual observations of the nucleus showed strong 
continuous spectrum with three bands In the yellow-green, 
green, and greenish-blue, having approximate wave-lengths 
5^35 0 «t. 7)1 S165 A"* 10), 4737 flnt 7 ) The spectrum 
of the coma surrounding the nucleus consisted of thw 
same three bands, without any Indication of continuous 
radiation The photographic spectra show only the 
brightest spectrd features of the spectrum of the nucleus 
the relative Intensities differing widely from the visual 
Intensities owing to the selective sensitiveness of the plates 
The two most conspicuous bands are near X 4737 (int 10) 
and 3884 (Int 6), with fainter bands near XX 40*0, 4360, 
4165, and 563* Photographs obtained elsewhere at 
different times show differences In the relative intensities 
of the component bands This has been ascribed to varia¬ 
tions of atmospheric absorption It may be noted, how¬ 
ever, that before and after the transit of May iq the 
aspect of the head would vary quickly, at one time the 
hotter aide facing the tun would be beet *een, at others 
the cooler portions away from the sun would be more 
prominent Preliminary experiments show that by varying 
conditions of vaporisation the relative intensities of the 
carbon or hydrogen bands may be considerably modified, 
and It would appear that the changes observed in the 
cometary spectrum might be produced bv some such differ¬ 
ence of condition —Dr H F Baktr A geometrical proof 
of the theorem of a double six of straight lines 
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Rovsl Poeiety, November 7—Prof Crum Brown, vice- 
president, In the chair—J D Hamilton Dlofcaon A 
thermoelectric diagram from -aoo° to + too 0 C , bnsed 
on the experiments of Sir James Dewar und Prof 
Fleming, The platinum temperatures were firit reduced 
to absolute scale The observations of the electromotive 
force of each metal-lead couple were plotted against 
temper a ture, and the curves were drawn freehand with 
the greatest care through them. By finding the Jocus of 
ilfo middle points of parallel chords, Mr Dickson proved 
that the aims were all, with one exception, parabolas 
The exception was In the case of antimony-lead, for which 


the curve was a hyperbola. In the majority of cases the 
parabola* differed from those obtained by Talt through 
the more limited range of temperature used by him and 
his students In the main fact that their axes were not 
perpendicular to the temperature axis The “ Talt lines," 
aa It was convenient to name the lines of thermoelectric 
power, were oat In these straight, although limited por¬ 
tions of them might be very nearly so As was easily 
proved from the geometry of the parabola with inclined 
axis, each Talt line waa a curve with two asymptote* 
perpendicular to one another Of the metals investigated, 
gold, silver, sine, and German silver followed Talt’s rule, 
the thermoelectric powers referred to the lead lino giving 
straight Lines, but platinum, copper, cadmium, nickel, 
manganese, palladium, and aluminium gave for their 
electromotive-force curves parabolas with inclined axes 
Similar results were obtained from recent observations 
published by Holborn and Wien, Baras, and from early 
observations by J Murray and J C Young, working 
under Tait's directions —Profs Aloe Smith and A W C. 
MmiIn A dynamic method for measuring vapour 
pressures, with its application to benzene and ammonium 
chloride A modified form of the isotenlscope, previously 
described, was used In determining the vapour pressures 
of these substances The advantages of the new form of 
apparatus were that It could be used for high pressures, 
that the confining fluid could be reduced in amount, and 
that the thermometer was Inserted directly In the bath 
with Its bulb no longer In a region of varying pressure — 
Profs Alex Smith and W C Mosul** A quantitative 
study of the constitution of calomel vapour The object 
of the Investigation waa to find to what extent the vapour 
of calomel was dissociated, and the method was to 
measure the vapour pressures by means of the Iso- 
ten i scope st various temperatures from 360° C to 
400° C The results showed (1) that the vapour of 
calomel was composed wholly of mercury and corrosive 
sublimate, HgCl and HgCl being alike absent, (a) that 
calomel dissolves In mercury with a molecular weight 
corresponding to the formula HgCl; (3) that the Isoteni- 
soopc may be used In the quantitative Investigation of 
chemical problems—Dr R A Houston The efficiency 
of metallic filament lamps The results were obtained by 
means of a new method Involving the examination with 
a thermopile and very sensitive galvanometer of the spec¬ 
trum of the radiation transmitted by a water filter The 
values obtained for the efficiencies of carbon, osmium, 
tantalum, and tungsten lamps as energy transformers were 
respectively a 9, 5 a, 6-5, and 7 5 per cent 

Paris 

Academy of Sciences, November 21 — M timile Picard 
in the chair—H Lorentz was elected a foreign associate 
in the place of the late Prof Schiaparelli —Lord Avebury 
wav elected a correspondant for the section of anatomy 
and zoology, in the place of Sir Ray Lankester, elected 
foreign associate —G Payot The identity of the Cerulli 
romet with tho Faye comet The elements calculated for 
the two comets are nearly identical, the slight difference 
noted being probably due to the fact that the considerable 
disturbance of the orbit of the Faye comet caused by 
Jupiter in 1899 was only approximately allowed for—C 
Popov I el Observation of the Cerulli-Faye comet Data 
are given for November 22 —G TilCHloa A theorem of 
M Darboux —W Otokloff A new application of the 
method of development of fundamental functions—Paul 
L 4 vy The integrabilltv of the equations defining line 
functions — G BHTol The resistance of rectangular planes 
struck obliquely by the wind Experiment*, wrie carried 
out with a suction fan, using a 70 horse-power motor, 
giving an air current of 10 to ao metres per second in a 
tube of 14 metres diameter The results are given 
graphically in a senes of curvet—Jean Peoquf l The 
reversal of the phosphorescence bands Rubles and an 
emerald were used for these experiments at the temperature 
of liquid air The reversal establishes a qualitative rela¬ 
tion between the emission and absorption, and tome 
quantitative relations are worked out—R dowpsMrt The 
magnetic properties of Iron at high frequencies The Iron 
was ueed In sheet form, the alternating current, produced 
by a Poulsen arc, having a frequency of 150,000 per 
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; TH$ CAVENDISH LABORATORY 

History of the Cavendish Laboratory, 1871-1910 

Pp. xi+342 (London Longmans, Green and Co , 
Price 7 $ 6d. net. 

Tvt occasion of this book is the fact that on 
*■ December 22, 1909, Sir J. J Thomson completed 
the twenty-fifth year oi his tenure of the Cavendish 
'professorship of experimental physics in the Univer¬ 
sity of Cambridge As the editors state in their pre¬ 
fabs, the suggestion was made by some of the pro¬ 
fessor’s immediate colleagues that the event should be 
celebrated in some way which would commemorate a 
pure so long and so full of achievement Hence 
1 history of the laboratory over which Thomson has 
H ' for the greater part of its existence 

1 general plan has been to divide the time covered 
'by the history into periods, each of which has been 
^treated by an author Intimately acquainted with its 
events The result is a marvellously interesting set 
of records If the history had been written by one 
hand only, it would no doubt have been more con¬ 
tinuous and concise, but it would have lost materially 
10 dharm and in value. As it is, the reader can well 
Imagine himself In -the company of a number of friends 
who have played important parts in a campaign, and 
who now relate in turn what they did and saw. And, 
of course, the campaign Has been full of Important 
events. Every student of physical science has been 
aware in a general sense of what he owes to the 
forward movements made in the Cavendish Laboratory 
Yet in all probability even those who are best 
acquainted with the history of modern physics will 
find evidence in this volume of a greater debt than 
they had imagined The list of papers published from 
the laboratory, a list to be found at the end of the 
book, is simply astonishing, it shows important addi¬ 
tions made to every branch of physics The names of 
the authors and workers in the laboratory include those 
of nearly all the best-known English physicists of 
to-day, and of many from abroad In their contribu¬ 
tions to the book itself the various writers give us 
something which is welcome and valuable They 
bring about us the atmosphere of the place We see 
die continual and unwearying struggle with the diffi¬ 
culties on that road which Maxwell and Thomson and 
their fellow-workers felt sure was the road to success 
We realise their hopes and disappointments and suc¬ 
cesses as they try one line of attack after another, 
share in the triumph of the final unearthing of the 
electron and in the rapid progress which followed on 
that unique discovery 

The story of the building of the laboratory is told 
by Fitzpatrick and Whethara, who also write of the 
commencement of Instruction in practical physics at a 
time when there was hardly a precedent in such work 
to serve as guide. Schuster describes the period of 
Cferk Maxwell, whose commanding genius set a 
Standard for his professorship and his laboratory Two 
m*Uges of Maxwell’s writing are quoted refieatedly in 
4W book) they have deftriy been acknowledged as 
to his successor*. The one is drawn from 
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his inaugural address, and defines the aims and 
methods of experimental inquiry. The other is a flash 
of insight, the product of his brilliant work On electro¬ 
magnetic theory. He saw that the phenomena of the 
electric discharge when better understood would 
" throw great light on the nature of electricity as well 
as on the nature of gases and of the medium pervad¬ 
ing space." It is remarkable how fully this has been 
realised and how each one of the three questions which 
he mentions has since been illuminated by investiga¬ 
tions in the direction which he points out Best of 
all, a great part of this work has been done in the 
Cavendish Laboratory under the guidance of the man 
in whose honour this bode has been written. Glaze- 
brook writes of the fine work which was done under 
Lord Rayleigh, work characterised by Rayleigh's 
recognition that the accurate determination of electric 
standard had become a pressing matter In 1884 Thom¬ 
son succeeded Rayleigh Thomson gives, in a chapter 
which it all too short, a survey of the twenty-five years 
that followed It is naturally one of the most in¬ 
teresting chapters In the book We read his own 
account of his work and of the gradual evolution of 
his principal discoveries, of his fellow-workers, of the 
system of teaching at the Cavendish, and of the classes 
that grew so rapidly under his rule 

No doubt Sir Joseph Thomson could hardly be 
trusted to write the full history of the doings in the 
laboratory during his own occupation of the Caven¬ 
dish chair That has been done by four men— 
Newell, Rutherford, C T R Wilson, and Campbell, 
each closely concerned In the inquiries of the period 
which he has discussed New all describes the years 
between 1885 and 1894, when the interest centres 
round the general attack on the problem of the electric 
discharge Rutherford writes of the three years of 
intense activity, 1895-8. when the position was 
stormed, the electron was captured, and Rbntgen’s 
X-rays supplied such a ready means of investigating 
phenomena m which the electron was concerned 
C T. R Wilson describes the events of 1899-1902, in¬ 
cluding the elaboration and use of the condensation 
method which he himself did so much to perfect 
Campbell shows the attempts to apply the new know¬ 
ledge to “ the fundamental problem of modem physics, 
the relation between electricity and matter " He gives 
alto an Interesting sketch of the curious and difficult 
situation into which the knowledge has led us 
Finally, Wllberforce writes of the development of the 
teaching of physics with a keen sense, both of the 
difficulties of the art and of their compensating 
humour. 

Taking the book as a whole It Is, in the first place, 
a very charming testimony to the regard which the 
workers In the Cavendish entertain for Sir Joseph 
Thomson. He must be a happy man to note the 
generous and affectionate appreciation so widely 
evident in the book. In the second place, it will be 
of perpetual Interest to students of physics as a record 
of thd inner life of the Cavendish during a strenuous 
and prolific period. It Is still more. It is practically 
file history of the development of laboratory teaching 
and organised research In England, so far as physical 
science i$ concerned. In many ways It Is reassuring. 

H 
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If we consider the work done, the number of first- 
dass investigations, and the Importance of the deduc¬ 
tions made from them, we have no reason to be 
ashamed of our country’s contribution to the general 
advance We can be proud that so many students 
have proved their worth In the Cavendish and left it 
to fill important positions elsewhere, proud, too, that 
students from abroad have so freely acknowledged 
their debt to its spirit of enthusiasm and generous 
comradeship In research It is true that the book 
leads us to consider the general question of physical 
research In England, and that we then find conditions 
whuh are not completely satisfactory We have sdll 
to fight for the recognition of the value of such re¬ 
search, and we must in some way improve on the 
disjointed nature of the career of the research student 
Too often his only reward is a teacher’s position in 
which he finds difficulty in exercising the power* he 
has educated But wc cannot enter on the considera¬ 
tion of such questions now, we are only concerned 
with a book which fulfils admirably the purpose for 
which it was written 


A NEW BOOK ON REPTILES 
Reptiles of the World Tortoises and Turtles , Croco - 
diltans, Lizards , and Snakes of the Eastern and 
Western Hemispheres By R L Ditmars Pp 
*>*+373 + 87 plates (London Sir Isaac Pitman 
and Sons, Ltd , 1910 ) Price 20s net 
RIMARILY intended as a general survey of the 
reptiles of the world treated in a popular 
manner, the handsome volume which has just ap¬ 
peared simultaneously in this country and in America, 
will prove of special value to nil who keep these 
animals in captivity The name of Mr Ditmars is 
a guarantee of accuracy and originality in the treat¬ 
ment of a subject in which ho excels over all others 
The success with which he has managed for some years 
the largest collection of living reptiles in existence, 
viz , that in tire New York Zoological Park, is well 
Ipiown From early boyhood his enthusiasm for rep¬ 
tiles, especially snakes, has led him to study the 
habits of these reptiles, so repulsive to many, even 
among educated people, and his house has always 
been the headquarters of an extensive collection of 
snakes, large and small, innocuous and venomous 
The information he gives us is therefore thoroughly 
trustworthy, unlike what we find in so many so- 
called popular works, and wc strongly recommend 
this book to amateurs who keep reptiles in captivity, 
as well as to those whose duty it is to look after them 
In public menageries 

The American species, of course, receive the lion’s 
share in a treatise emanating from America, and in 
a publisher’s note to this English edition the reader 
is asked to bear in mind that the species referred to 
by the author as musk turtles, mud turtles, pond 
turtles, box turtle*, Etc , are known in this country as 
^tortoises, die term turtle being restricted to the marine, 
and sometimes a few of the larger river species The 
reviewer wauld express the regret that the term Terra¬ 
in, used m some of th* fresh- or brackish-water 
tortoises in America, has not been made to include 
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these intermediate forms, which are neither true tor¬ 
toises nor turtles Further, the name sand lizard, 
applied to Acanthodaetylus boshianus (p. 38) it 
misleading, as by sand lizard every English reader 
would understand our Lacerta agilis, which has always 
been known under that name As Is to be expected 
from an author who is not exactly a systematist— 
some may say all the better for the treatment of the 
subject in a popular style, the Information as to the 
relationships and distribution of the anlmala dealt 
with, and the number of species in each genus, is not 
always quite up to date Thus we notice that among 
the Chelomans the Carettochelydids are still included 
among the Pleurodirans, to which they were tenta¬ 
tively assigned before the skeleton was known, 
although It is now established that they belong to the 
Cryptodiruns, in the neighbourhood of the Triony- 
chidee The common snapping turtle is said to extend 
southward to Ecuador, whence it was first reported 
by the late Prof Peters, but the reviewer was able to 
show, many years ago, that the snapping turtle of 
Ecuador is a distinct species, identical with the Central 
American Chelydra rosstgnont No allusion is made 
to the allied genus discovered a short time ago m 
New Guinea 

On the whole the author has adhered to the classify 
cation and nomenclature used in the British Museum 
catalogues (1885^96), but he has departed from the 
latter in the case of many North American types, 
which causes some confusion and a lack of harmony 
in the systematic treatment of the subject ' 

These are, however, very trivial defects. The great 
value of the work lies, as we have said, in the matter 
relating to the habits of the reptiles, both wild and 
in cuptmt), n subject on which the author is facile 
princeps 

The varied contrivances by which reptiles secure 
their food, produce and rear their young, harmonise 
with their surroundings, &c , are fully dealt with, and 
In a thoroughly original manner The size to which 
the largest crocodiles and snakes grow is also dis¬ 
cussed, and only trustworthy records are adduced 
The largest crocodile measures 30 feet, so does the 
largest python, the anaconda rather more than 35, the 
Boa constrictor only 11, but it must be borne in mind 
that the name Boa constructor is often applied to 
pythons in menageries and by colonists in Africa 

On the subject of snakes swallowing their young, 
it is important to have the opinion of an obsemr of 
such wide experience as Mr Ditmars “The story 
of the female snake swallowing her young in time of 
danger," he says, “is purely fallacious. It has origin* 
ated from observations of cannibal species making a 
meal of young reptiles " (p 303) Apropos of xannlbal 
species, we wish to direct attention to the important 
experiments made on the king snake {Coronella or 
Ophibolus getulus ) of North America, a harmless 
species, which is apparently immune to the venom of 
such deadly pit-vipers as the rattlesnake, the copper¬ 
head, the mocassin, and the South American Lachesls, 
whilst it usually dies within an hour if injected wkh 
the poison of the old-world cobras. 

Mr Ditmars’s observations and experiments on 
chameleons and other lizards with dunging hues have? 
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convinced him that the colour-change* which these 
reptiles undergo with such rapidity are not, as often 
believed, in harmony with their surroundings, but are 
regulated chiefly by light, temperature, excitement, 
fright, or health We here reproduce a partial list of 
these experiments on the common chameleon — 
Specimen A Placed in the sunlight so that but one 
side of the lizard was exposed to the rays 
Specimen B Placed in the sunlight at an angle to 
entirely suffuse the reptile with the rays 
Specimen C. Placea in a dark box, temperature, 
73° F- 

Specimen D Placed In a dark box, temperature, 
50° P 

After fifteen minutes, the following results were 
noted — 


Specimen A Was a dork brown on the side that had 
been exposed to the sun, the shadowed side w as a pule 
brown, mottled with green 
Specimen B \ uniform brown, deeper than tne 
dark side of specimen 4 

Specimen C When the cover of the box was drawn 
the lizard emerged in a brilliant coat of green 
Specimen I) tripled sluggishly from the cold 
quarters Its colour was a uniform slaty-grey 

One curious effect of sunlight and shadow was 
noticed A specimen had been basking under a 
course wire grating Becoming frightened at the 
approach of the observer, it changed its position On 
the dark brown body was what had been the shadow 
of the grating, brilliantly imprinted in pule >cllow 
Within hAlf a nnnute this pattern had entirely faded 
The book is copiously illustrated with reproductions 
of photographs taken by the author from living 
specimens, and most of them are of high excellence 
In some cases, however, the reduction is too groat, 
such figures as those of the European lizards and 
the glass-j*nakes and slow-worm (plates xxxia and 
xxxvii ) being, from this cause, practically useless 
The snake figured on plate ixxvu ns Cerastes viper a, 
and stated to measure about two and a half feet, is a 
hornless Cerastes cornutus The author appears to be 
unaware of the existence of such hornless specimens, 
otherwise he would not have wntten (p 328) that it is 
“Impossible to mistake the horned viper," and that 
C vlptra Is, but for the absence of horns, much like 
C cornutus A three-colour process figure of the 
rhinoceros viper, “the most beautifully coloured of all 
poisonous snakes," is given as a frontispiece 

GAB 


THE CAICULVS OF VARIATIONS . 
Lefons sur It Calcul des Variations By Prof J 
Hadamard Tome premier Pp vul + 520 (Pans 
V Hermann et Fils, 1910) Price 18 francs 

N O one could be more competent than M Hada¬ 
mard to deal with the calculus of variations, and 
when this work is completed It will be a most valuable 
exposition of the present state of the subject It is 
significant that in the first lines of his preface the 
author expresses the view that the calculus of varia¬ 
tions is only a firbt chapter of the functional calculus 
(caknl fondionnel) of Volterra, Pincherle, &c , and 
be gives, in fact, a short chApter on this ndw theory 
(pp. 381-312) But the analysis, in this volume, is 
ipwtftv of a more familiar kind 
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In fact, the first step In any actual case that natuiKj 
ally presents itself is still the classical one of J 
Lagrange, by which we obtain u differential equation, 
or a set of differential equations For simplicity, sup¬ 
pose the varied integral to be J /(*, y, y f )dx t then the 

differential equation is of the second order, and its 
solution is said to form a fanul) of extremals Sup¬ 
posing that the limiting values of x and the corre¬ 
sponding values of v to be given, then m the general 
case we may expect to find one extremal satisfying 
the terminal conditions But it h\ no means follows 
that this curve really makes the given integral a 
maximum or minimum f nn example due to Schecffer 
is given on p 45, which brings out the point very 
clearly In this case the extremal found from the 
differential equation is y=o, and the corresponding 
value of the Integral is o, nevertheless, analytical 
curves can be drawn, ns close as we please to y»so, 
which make the integral negative 

In any case, a solution obtained from nn extremal 
is only a relative one, lh.it is, the extremal gives a 
maximum or minimum value of the integral relatively 
to adjacent paths And here it is important to define 
what we mean b\ adjacent, a fact fir** + fully realised 
by Weierstrass, whose definition of adjacency of the 
pth order is given on p 40 We may havi, for in¬ 
stance, two curves each passing through the terminal 
points A, B, and ns close fogether ns we please, but 
one mav be of continuous, the other of discontinuous 
curvature Now, if we have a varied integral involv¬ 
ing higher differential coefficients than y', wc must 
exclude curves of discontinuous curvature, otherwise 
the problem becomes meaningless, and similarly in 
other rases 

After the limitations of the problem have thus been 
fourhed upon, book li deals with the first variation, 
and the conditions of the first order, including vuriable 
limits Among other interesting points wc have 
Weierstrasfc’b transformation to homogentotis co¬ 
ordinates, a discussion of tori (points on the envelope 
of a family of extremals), and two veiy useful inno¬ 
vations due to M Hadamard If j fix, y, y l )dx is the 
varied Integral, the figurative is defined to be the 
curve /(*, y, y')~n, in which 11, y f nrc regarded ns 
current coordinates, and x, v 'is constants The 
figuratnx Is defined ns the polar reciprocal of the 
figurative with respect to A , + y J =i By means of 
these curves the author Is able to put various nnalj- 
lical conditions into u vivid geometrical shape It 
may be added that book ii contains the discussion of 
various classical problems, such as brachistochrones, 
least action, the Hamiltonian equations of d>namirs, 
&c 

Book in introduces the second variation, and goes 
more deeply Into the methods of Weierstrass, as u'ell 
as those of Jacobi, Clebsch, Hdbtrt, Kntser, and 
others We arrive ultimately at 1 statement, in 
various forms, of sufficient conditions for a minimum 
(pp 389, 307), deduced mainlv from the properties of 
a pencil of extremals, and a brief discussion of the 
necessary conditions, illustrated b\ examples (chapter 
ill ) The remaining chaptrrs deni with variable 
limits, discontinuous solutions, Osgood's theorem in 
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connection with the strict minimum, and various other 
topics Finally, there Is a note on Implicit functions* 

Various interesting special theorems occur, by the 
way, as an instance, we have the theorem that if y 
vanishes for * = o and xcb, the Integrnr 

is never negative 

It will be seen that this treatise is more for the 
advanced student than for the beginner, in fact, as 
the author expressly takes the theory of the differ¬ 
ential and integral calculus for granted, the reader 
should be prepared with a good knowledge of analysis, 
including function-theory Tn any case, the subject is 
intrinsically difficult, owing to the vagueness of the 
data when the problem is put in its general form, 
it is rather u matter of surprise that so much has been 
done, without unduly restricting the nature of the 
function* involved 

In conclusion, it should be stated that the treatise 
is based upon a course of lectures at the College de 
hranee, and that the redaction has been carried out 
b\ M Fr&het, to whom M Hndamard makes his 
acknow lodgments. G B M 


HYDROELECTRIC h \GINEER 1 EC 

Hvdroelettrtc Developments and Engineering A 
Practical and Theoretical Treatise on the Develop¬ 
ment, Design, Construction, Equipment, and Opera¬ 
tion of Hydroelectric Transmission Plants By F 
Koester Pp xw+454 (New York D van Nos¬ 
trand Company, I^ondon A Constable and Co, 
Ltd, 1909) Price 2ts net 

YDROELECTRIC power plants do not call for 
the same attention in this country as in America 
and on the European continent. Yet what English 
engineer who has visited such installations has not a 
store of vivid recollections and happy experiences 0 
1 he mountains and the forests, the streams and the 
water fall*—for the generating stations of hydro¬ 
electric plants are usually away out among the beau¬ 
ties of nature—all bring back memories of pleasant 
tours and the like, whilst so far from destroying the 
attractiveness of their surroundings by harnessing 
nature's forces in this way, the author of the present 
work maintains that the scenery has at tunes been 
made more interesting, when proper attention has 
been paid to the architecture and situation of the 
buildings This opinion is well upheld by many of 
the splendid photographs reproduced so well m this 
large volume 

The title of the book, however, is certainly ambi¬ 
tious, and, criticised from thi* point of view, we fear 
that the treatment on the whole 1* too general and 
descriptive, even to the point at times of being 
meagre, to be of great service to those directly con¬ 
nected with hydro-power plant installations. This 
will be further understood from the table of contents, 
which comprises chapters on dams, headrace, pen¬ 
stocks, V^wer plant, rncehanlcal equipment, electrical 
equipment, electrics^^nsmission, substations, line 
protection, and a long list of developments, any one 
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of which could occupy such a volume by Itself.' HfMt 
It Is almost inevitable that only a bird's-eye View 
coujd be given when all these subjects were brought 
within the compass of one book It may be > recalled 
that this popular mode of treatment appears to meet 
with more favour in America than in countries this 
side of the Atlantic With this one reservation, how¬ 
ever, we have nothing but praise for the general 
excellence of the book, the care devoted to its arrange- 
ment, and the high quality of its illustrations. 

To show that the writer is well up-to-date, it is 
only necessary to refer to a few of the new features 
in hydroelectric developments which are dealt with In 
their respective chapters .— Air shafts and equalising 
chambers in connection with pressure tunnels, seam¬ 
less welded, flangeless, telescoping penstocks to facili¬ 
tate bhipmem and to eliminate expansion joints, 
siphon system, in contradistinction to the Inverted 
siphon, impulse wheels with draft tubes and multiple, 
non-water-wlisting nuzzles, compound turbine on a 
single shaft, the discharge of one being the supply of 
the other, rapid and complete turbine tests by certain 
mothods nnd autographic recording device, 30,000-volt 
generators and their efficient protective device* against 
lightning Unique combination of single and three- 
phase high-tension transmission systems from three- 
phase generators, wagon-panel switchboard a) stems; 
segregation and decentralisation of switchboards, con¬ 
tinuous water-flow grounders and horn gaps with 
mlcrometric setting Two-legged transmission towers 
and line-crossing protection 

At the end of each chapter is appended a biblio¬ 
graphy of works and papers to which the student ma> 
turn for further information, this compilation is b> 
no means the least valuable feature of the book 

Occasionally the author’s treatment Includes matter 
where his judgment seems to have been less sound 
Thus in discussing electric generators, he states there 
are three types—the inductor, the revolving armature, 
and the revolving field But <turel> there 1* no reason 
for treating all these at equal length <*—indeed, little 
harm would have been done if the discussion of the 
first two types had been omitted completely in describ¬ 
ing modern high-tension machines, unless, of course, 
the author intended to enter into the province of the 
designer in order to bring out certain advantages in 
the older types which have recently become prominent 
Nor is sufficient attention paid to the development of 
high-speed water-turbine sets of large output It 
wrould have been well to have supplied a table giving 
outputs and speeds of modern turbine sets for the 
various classes of turbines 

Here and there an error has been allowed to remain 
In the text, whilst at times important questions, such 
as the effect of capacity in transmission fines, have 
been omitted 

Following a very useful and wel^written diopter on 
line protection (lightning arresters), the last section 
of the book is devoted to a detailed description of 
eight modern American and European hydroelectric 
developments, which serve well to show die immense 
advance made in watexvpower installations during 
recent years. 

Stanley P. Stars. 
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THE ORIGIN OF COAL. 

Die EnttUhung der Steinkohle und der Kaustobiohthe 
Uberhaupt, By Prof H Potonid. Ftinfto Auftage 
Pp. xl+225. (Berhn * Gebrtider Borntraeger, 1910) 
Price 7,80 murks 

HE study of the probable mode of formation of 
coal and kindred substances has for many years 
engaged the attention of Prof Potonil, who, as 
palaeobotanlsl in the University of Berlin, and also as 
a member of the Geological Survey of Prussia, has 
had exceptional opportunity for such study, both in 
\he cabinet and m the held At the York meeting of 
the British Association in 1906, he laid before the 
Botanical Section his views on the origin of coal, 
and the following \ear issued the fourth edition of 
his little work, 11 Die Entstehung der Steinkohlc, 
u s w "—an octavo of only forty-seven pages, which 
was briefly noticed in Naturb (vol lxxvni , p 86) 
In the new edition, recently published, the work has 
been considerably enlarged, and the title so modified 
as to indicate that it deals with the origin of causto- 
blollths generally 

Under this term caustobiohths are included nil those 
rocks or mineral substances which arc, directly or 
indirectly, of organic origin, and are combustible, 
whilst such organic rocks as are incombustible, like 
chalk, are distinguished as acaustobioliths In order 
to explain the origin of the fossil deposits, the author 
has wisely given much attention to the corresponding 
recent formations, or what may be reasonably re¬ 
garded as such Three great groups of caustobiohths 
are recognised In the first place, there are the rocks 
called sapropelifef, formed from organic slime, or 
sapropel, resulting from the partial decay of aquatic 
organisms and their products in stagnant water 
When the sapropel, in a sub-fossil state, becomes gela¬ 
tinous, it is distinguished as saprocoll, whilst the 
Tertiary forms are described as saprodd, and the 
older varieties as sapanthracon It Is a disadvantage 
that the work is rather heavily weighted with nn un¬ 
familiar terminology, but It must be conceded that 
most of the terms are expressive, and In many cases 
undoubtedly convenient 

C&nnel coal, boghead mineral and many so-called 
bituminous shales are regarded as sapropelltes, whilst 
petroleum Is considered by Prof Potonid to be a pro¬ 
duct of the natural distillation of deep-seated sapropel 
rocks, which have been exposed to heat and pressure 
during processes of mountain-building 
Another great group of c&ustobiollths is formed by 
the humus rocks, which result from the accu¬ 
mulation of the remains of land-plants and 
boffptant*. This important class contains not onl) 
many b ro w n coals, but our ordinary coals and anthra¬ 
cites. Whilst sapropel rocks, generally present a dull 
surface, or a silky lustre, and when heated yield much 
g*i, the humus rocks, or at any rate those of Pal«o2oic 
age, are usually lustrous and yield a smaller propor¬ 
tion of gas. Coal which shows an alternation of 
bright and dull layers is regarded as a mlxocl causto- 
bfidlth, derived partly from humus, partly from 

•W*L 
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To Prof. Potonid common coal is a rock which in 
most cases has been formed where it u now found* 
mainly by the focsliisation of deposits of peat, often 
in far-stretching swamps Considering the modern 
tendency, especially in hrancc, to regard most coal as 
a substance of allochthonous formation, It is interest¬ 
ing to find a distinguished specialist upholding the 
view of “growth In place," which until recently has 
been so much favoured in this country 

Peaty deposits, though not formed of transported 
material, may exhibit stratification, and humus 
matter may be partially dissolved in water and pre¬ 
cipitated in layers The coal-forming pent was prob¬ 
ably in a pulpy condition In certain cases, the 
author suggests that the appearance of stratification is 
explicable as the result of pressure acting in a direc¬ 
tion at right angles to thnt of the lamination Prof 
Potoml holds that the flora of Lhe coni measures 
indicates a tropical climate, nnd cite* instances of the 
extensive growth of peat in tropic'll swamps, as in the 
feni of Sumatra, described by Dr S H Koorders 

Distinct from both the snpropclite* and the humus 
rocks is a small group of caustobiohths called Itpto- 
biohths, of which amber nnd pyropissitc are examples 
The liptobiohths consist ihieflv of resinous and waxy 
substances, which bv their resistance to decomposition 
are left after the decay of the other parts of the 
original organl&m 

Throughout the work the author gives numerous 
references to original authorities, but unfortunately 
in most cases without sufficient detail, the reference 
being usually limited to the name of the author and 
date of publication, such as “vtTgl Uthemann, 1892 " 
The student seeking further information would be 
grateful for a little more definite guidance 

F W R 


THE VOICE AND SINGING . 

(1) The Brain and the Vouc tn Speech and Song By 
Prof F W Mott, F R S Pp xi+na (London 
and New York Harper and Brothers, 1910 ) Price 
2* 6d net. 

(2) The Abuts of the Surging and Speaking Voice 
Causes, Effects, and Treatment By Prof E J 
Moure and A Bowyer, His Translated bv Mac- 
leod Yearsley Pp •xi+^o (London Kegan 
Paul, Trench, Trubner and Co , Ltd., 1910) Price 
2s, 6 d net 

(3) The Voice An Introduction to Practical Phono - 
logy By Dr. W A Atkin Pp ix+150 (Lon¬ 
don* Longmans, Green and Co., 1910) Price 
71 6 d net. 

HERE are now many manuals dealing with the 
voice and with the management of the voire and 
singing. These are unequal in value, more especially 
as regards the 'description of the anatom) and 
physiology of the organs of voice and speech, and not 
unfrequently the writer strongly advocates a view 
peculiarly his own, and on which he founds hid 
method of training It is therefore of importance to 
[ have a description of the organs concerned in voire 
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and speech from the hand of nn experienced physio¬ 
logist, who is at the same time sympathetic with 
music and with the arts of speaking and singing 
i his we have in Dr Mott's admirable little book (1) 
Nothing could be better than the description he gives 
of the whole mechanism, and in language that 
anv intelligent person can understand In particular, 
and as one would expect from a distinguished 
neurologist, Dr Mott shows the intimate relations of 
the organs of voice and speech to the brain centres of 
hearing and of motion, both ns regards the delicate 
movements of the mechanism of voice and of articula¬ 
tion, and as regards posture and other bodily move¬ 
ments Teachers of the art of voice production, as in 
singing or in the articulation of words and sentences 
in public speaking, know little of this side of their 
subject, and w f e feel sure th it much of Dr Mott's 
information will be to them a revelation A stud\ of 
his book will in some respects modify their mode of 
teaching 

(2) Messrs Moure and Bowver’s book is of a different 
character It deals with voice production in singing, 
but more especially with the serious mistakes that may 
be made by methods of teaching, or b> the strain put 
on voices by singers themselves, that cannot fail to 
injure the vocal apparatus We would recommend 
that a student should, in the first instance, carefully 
studv Dr Mott’s book, and then take up that of the 
French authors In the latter there is first an in¬ 
teresting historical sketch of the teaching of singing, 
from the time of the Romans onwards Hie church 
was the first educator of singers, to nw*et the require¬ 
ments of the plain chant Trills, tremillos, and 
shakes by and by embroidered the tones, and it is 
curious that for many \ears falsetto voices were in 
great request The invention of the madrigal in the six¬ 
teenth century enriched vocal music and made greater 
demands on performers Thus much was done before 
a philological basis was 1 nd bv tiarcin, after the 
revelations made to him h\ his invention of the laryn¬ 
goscope 

The description of the mechanism is not so thorough 
in the French book us that given b> Dr Mott, and it 
mav give some superficial if not erroneous notions 
The portion on the registers is will done, and more 
especially the description of the mixed or middle 
register The chapter on "Vocal abuse" gives much 
valuable Information Both teachers and singers 
often forget that there should be a physiological har¬ 
mony between different parts of the vocal apparatus. 
Pulmonary capacity, muscular power, the dimensions 
and delicacy of structure of the vocal cords, are all 
more or lets related Strong and sudden expiratory 
efforts made with the view of increasing the volume of 
the voice may injure delicate cords A light tenor 
may make the mistake of trying to do what only a 
strong tenor can accomplish, or the tenor may even 
imagine he^ls a baritone It is true that no lar>ngo- 
scoplc examination can enable a master to determine 
what his pupil is capable of doing, but a few trials, 
cautious'^ carried out with such solos for various 
voices as>We given in detail on p 104, would soon 
settle the question Singers may also injure their 
voices by frequent displacement or change in the 
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range of their voice The same baritone In some cir¬ 
cumstances may have to sing on successive days, or 
even on the same day, as a deep baritone or a high 
baritone of the Verdi type Modern composers, and 
especially Wagner and his followers, have injured 
many voices by the demands they have made, as, for 
example, in Tristan and Yseult They have been 
called " the executioners of the voice " Some singers 
never learn properly how to breathe, and by taking In 
too large a volume of air and expelling it with 
violence, by " bellowing," in fact, they may even pro¬ 
duce emphysema of the lung The chest voice Is 
difficult to manage, and it may be much injured, by* 
welding two registers, and thus destroying purity of 
tones The scutes showing the range of the registers 
on pp 80-81 are very instructive 

There is an admirable chapter on some of the patho¬ 
logical effects of abuse We find also an appendix 
showing the vocal ranges of varieties of voices, such 
hs strong tenors, opera tenors, opera-comique tenors, 
baritones, high baritones, or Verdi baritones, basses, 
basso cantando, basso profondo, contralto, high 
soprano, mezzo-soprano, and dramatic soprano, and, 
to add to the interest of the list, the names of many 
of the distinguished artists of their dav are given 
The authors also point out, and illustrate by portraits, 
the relation that often exists between the physical 
appearance of the singer and the range and quality 
of the voice There are some signs of haste in the 
translation , p 15, line 4, should not 11 cause ” be case? 
Second sentence on p 21 not clear It is difficult to 
understand the portion of the sentence at the top of 
p 42 At middle of p 42 insert 'if" before he As 
we 'have already indicated, the French Book is 
the complement to that of Dr Mott, and both 
taken together leave little else to be written on the 
subject 

(3) This book 19 an admirable account of the 
mechanism of both speech and song There is a full 
description of the physiological mechanism concerned 
in the formation of vowel tones and the sounds of 
consonants The action of the vibrators (the vocal 
cords) and the management of the resonator (the cavi¬ 
ties of the pharynx, mouth, nose, &c ), is illustrated 
by exercises which a reader can readily follow, and 
the rules to be attended to in the management of the 
breath are given with physiological explanations Two 
notable features of the book are a pronunciation chart 
showing methods for the practice of English pro¬ 
nunciation, and figures termed bv the author "Song 
diagrams," showing the capacity of the various kinds 
of voices, from deep bales to high soprano Composers 
would do well to study the figures on pp 138, 139, 
and 140, where they would see at once the exorbitant 
demands on the voices of great operatic singers made 
by certain composers, notably by V^agner and even by 
Beethoven The effect of the prolongation of Very 
high tones may be brilliant and striking, but their 
production must cause, in many cases, serious tear 
and wear to a fine voice As a truly' scientific exposi¬ 
tion, dealing with a subject that has an important 
practical aspect, Dr Aiken’s book is to be strongly 
recommended 

John G. McKtNDVUCfc 
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OUR BOOR SHELF. 

DU Wtssenschaftkchen Gtundlagen der analytischcn 
- Chemie . By W. Ostwald. Pilnfte Autiage Pp 
xii + 333. (Leipzig W Engelmann, 1910) Price 
8 marks. 

Tm appearance of a fifth edition of this well-kno'vn 
book affords gratifying evidence of the widespread 
recognition that the study of analytical processes from 
the theoretical point of view is a necessary adjunct 
to the practical work of the laboratory, At the same 
time, the continued demand for a book of this char¬ 
acter 19 a striking testunony to the general utility of 
the ionic hypothesis in the consideration of the 
problems of analytical chemistry In spite of the 
many attacks, persistent and vigorous, which have 
been made upon the theory of Arrhenius, it has to be 
admitted that its position as a working hypothesis is 
stronger to-day than it a as at the time of Issue of the 
first edition of this \olume 
The changes to be found in the new edition are 
comparatively few The principal novelty consists in 
n slightly modified treatment of the theoretical portion 
as a result of the introduction of the view that the 
Atochiometric laws are, in a certain sense, a conse¬ 
quence of the methods which ore employed for the 
preparation and identification of compounds In this 
connection the conception of phase is introduced, and 
since a phase may be either a pure substance or a 
solution, the problem of differentiating between these 
two classes is obviouslv one which falls within the 
sphere of analytical work 

Little need be said of the section dealing with the 
applications of the ionic theory to specific chemical 
reactions In the explanation of the action of the 
Indicators used in ncidnnetry, it is now admitted that 
the indicator ion has probably a different structure 
from that of the non-ionised indicator molecule Few 
changes have, however, been found necessary as a 
result of recent work, and the characters are retained 
which have earned for the book the right to be 
counted amongst the classics of the literature of 
analytical chemistry H. M D 

rhe 14 Wellcome " Photographic Exposure Record and 
Diary, 1911 Pp 280 (London Burroughs, 
Wellcome and Co , n d ) Price is. 

Tins little pocket-book is n veritable vade mccum of 
photography in tabloid form, and while the present 
writer never wishes to be without his copy when out 
with his camera, he is sure other workers, when they 
become acquainted with the contents of these pocket- 
books, will express the some sentiments 
There is no necessity to recapitulate in detail the 
literary portions of this book, but suffice it to say 
that they are of a verj interesting and useful char¬ 
acter, and besides dealing with the technical difficul¬ 
ties of exposure, development, Sic , and colour photo¬ 
graphy, they include directions concerning negative- 
making, tank or stand developing, printing, toning, 
Intensifying, and so on In addition to the portion 
devoted to the recording of negatives exposed, there is 
ample room for memoranda to renlace the use of an 
ordinary notebook An Important feature is the simple 
and effective exposure .calculator attached to the inside 
of the cover, the correct exposure being read off under 
all conditions of light and subject by a turn of the 
•cale. For this issue, this calculator 10 rendered even 
more fttaple for those who always employ plates or 
film* erf one speed By the insertion of a special disc, 
*Wcn may be obtained gratis from the publishers, the 
Wtooture can be read off at a glance for any 'stop 
TMa special disc will be particularly useful to those 
* Jfho expose yards of film in their Kodaks or other 
h and cameras. 

, IKK *146, VOL 85] 


It should be remembered that three editions of this 
4 Record and Diary 11 are published, with correspond¬ 
ing data for the northern hemisphere and tropics, the 
southern hemisphere and tropics, and the United 
States of America Handy in form, and bound in g 
neat green cover, it will find favour with mu&t photo¬ 
graphers 

Reason and Behef By Sir Oliver Lodge Pp xiv + 
21a (London Methuen and Co, Ltd , 29x0) 
Price 35 6d net 

Tim, is a contribution to the literiturc of reconcilia¬ 
tion The science and religion of the nineteenth 
century were hopelessly at van ince, chiefly in conse¬ 
quence of the latter’s claim to pronounce in mutters 
of cosmology (eg Mr Gladstone's “ Impregnable 
Rock of Holy Scripture") But the conditions are 
now different. Religion is being regarded as "an utti- 
tude of the soul to all that it know s of cosmic law ” 
—in Myers’s phrase—rather thin as a matter of 
dogma, and science, also, is learning humility Crude 
materialism is seen to be no complete solution of the 
riddle of the universe, for we do not know what 
44 matter" is Moreover, psvcho!og\ is bringing to 
light certain phenomena which orthodox scientific 
theories do not seem to cover lhi time, therefore, 
is npe for a rapprochement , and among leaders of 
thought on the scientific side of 1h< reconciliation 
movement, Sir Oliver Lodge is by far the most 
eminent and the most mflui ntml 
Man is a being who is temporanh clothed in 
matter, for purposes of education He has lived be¬ 
fore birth, and will live after "death," m modes only 
dimly conjecturablc at present If so, whit difficulty 
is there in supposing that an exceptionally great and 
loving spirit, seeing the race's need, may voluntarily 
take a bodv of flesh, in order to teach hi9 similarly 
incarnated brother spirits? This shows the wav to a 
reconciliation of reason and belief on a cardinal doc¬ 
trine of Christianity 

The volume is enriched with apt quotations from 
many sources— Wordsworth, Browning, Tennvson, 
Swinburne, Myer*, Francis rhompson, &c Its style 
is popular and clear, but the thought throughout \% 
deep and suggestive The latter part has an illu¬ 
minating chapter on the scope of science, and 1K0 
deals with the teaching of the Old Testament in the 
light of evolution, and with anticipated criticism 

J A H 

Altttude Tables, computed for Intervals of iour 
Minutes between the Parallels of Latitude o° and 
30 0 and Parallels of Decltnatton o° and 24 0 , de¬ 
signed for the Determination of the Positton 4 ine at 
aU Hour Angles without Logarithmic Computation 
By F Ball Second edition Pp ix + 245 (Lon¬ 
don J D. Potter, 1910) Price 155 net 
Tup appearance of a second and improved edition 
of these tables is welcome on several grounds, 
but mainly as an indication of increasing accuracy in 
nautical calculations We hope, too, that the demand 
for such tables may be regarded as a proof of the 
growing popularity of the method of determining the 

r ltion of a ship at sea proposed by Captain Marcq 
Hilaire, of the French Navy This method, though 
theoretically superior to that of finding the Sumner 
lines by the ordinary process, has not been generally 
adopted, on account of the slight increase in the com¬ 
putations required Seeing that in the St Hilaire 
method, the observations may be mnde at any time 
with equally good and consistent results, whereas in 
the ordinary method, observations taken near the meri¬ 
dian may nave to be repeated nearer the prime ver¬ 
tical, the objections that have been alleged against 
the newer method on account of the length of the 
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qMfnttidflp ought not to be allowed to prevail The 
WimuKftpects to find tables at hand that shall curtail 
amhmetical processes to a minimum and these 
tat the main feature of which is to give readily 
and accurately at sight the altitude of the sun or of 
star* within the ecliptic limits it least in the more 
frequented latitudes will remove one of the objections 
that have been urged 

Other tables suggested by experience have been 
added m this edition in order to increase its utility 
and avoid the necessity cf further reference With 
these tables and a nautic 1 alminac it ib said that 
the navigator can complete hib task We would how 
ever allow him a book of logarithms for the tables 
given here are too restricted to serve any useful pur 
pose One might need to check tho accuracy of sc me 
of the quintities supplied though we have no reason 
to doubt the general lccuracv of the tables for which 
Dr Ciommeun and some of the staff of the Ro\al 
Observnt r> are responsible 

Metallography Applud to Sidcrur^ic Products By 
Humbert Sivon iranslited by R G C wbet 
pp \u+i8o (London E and F N Spon Ltd 
1911 ) Price 4s 6 d net 

I HP 1 tali in oriLinil of this little book wa« 
obvioush intended to 1 ring the more essenti il 
parts cf the mctallogrlphv ot iron and steel within 
the reach of Italian metallurgists but what motive 
there can be to justify thi translation into hn^lish of 
such in elementary compilation it is not easy to 
understind particular!) ns silisfutory original works 
in our own language are now avail lble In the book 
as it stands the feats of the xuthor ire largely dis 
guise d by the achievements of the translator who 
appears to have invented an entirel) new nomenclature 
not anh for purely metallographic terms but for well 
known ind widely used technical words That the 
translator disclaim* technic il knowledge of the sub 
ject matter of the book and begs for indulgence in 
regard to technical terms cannot unfortunate!) alter 
the fact that much of the book would be rendered 
unintelligible to the non expert reader for whom it 
appears to be intended by such glaring translator 9 
errors as the use of tempered for hardened 
mechanic il elaboration for mechanical working 
resolving for dissolving composite for 

compcund in its chemical sense soldered for 
welded strain of extension for tensile 

strength and man) others perhaps the most amus¬ 
ing example of the translator s misinterpretation of 
tho Italian words occurs in the description of the Lc 
Chatelier thermo couple as consisting of platinum 
and r idialed platinum 

Apart from these serious defects the subject mattei 
of the book i* not free from errors thus the text of 
p 6q definitely suggests that peerhte is formed 
from molten steel and indeed throughout the text the 
difference between the eutectoid peerlite and a true 
eutectic is not indicated The most satisfactory por¬ 
tions of the book are those dealing with malleable 
cast-iron where the author is evidently ou his own 
ground but taken as a whole the book cannot be 
recommended to students of metallography 

W R 

Rescaretes upon the Atomic Weights of Cadmium 
Mamgan ett Bromutt I tad 1 rserttc Iodine Stiver 
Chromutm and Photph rut Bj G P Baxter and 
other* Pp vn +185 (Washington Carnegie ltv 

stitVtycm 1910) 

Tftia memoir which is published through the mumfc* 
once of the Carnegie Institution of Washington la 
one of the many series of similar researches which we 
owe to the Harvard School of Chemistry It com* 
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prises eleven separate investigations on the atoouo 
weights of the elements enumerated in tho title* tjfffc 
results of which have been published in American and 
Gorman periodicals at intervals during the past shi 
years 

In the form m which they ore now presented a few 
minor alterations have been made necessitated by a 
more precise knowledge of certain of the fundamental 
values upon which the detei minations are based Cer** 
tain of the original papers have had their subject-matter 
rearranged The eventu d results have how ever * 
ilreadv bten lnconnnted in the last innual report of 
the International Committee on Atomic Weights and 
are thcref ir< readily accessible to all workers 

Practical Mi abatements Bv A W Siddons and k 
Vassall Pp auv+60 (Cambridge University- 
Press 1910 ) Price is 6 d 

1 his b x k is a development of the course of physio tl 
measurement* founded by Mr \shford at Harrow in 
1896 Recently the earlier pcrtion* have been worked 
under tne mathematical staff The course follow* 
closclv the svllabus of the joint committee of 
the Mathematical and Science Master* Asso¬ 
ciation* It u> important that teacher* should 
read the authors observations on p vu as there i» a 
danger th tt the work mi) lead bojs to suppose that 
science and measurement are *vn 'mymous The 
coin t 1* open to the serious objection that it provides 
a lonfc, s< no* of measurements which are puiposele a 
from the boy * point of view Thanks to the expen 
ence and shrewd observation of the authors the book 
may serve as a trustworthy aid to mathematical 
teachers who are undertaking for the first lime the 
control of classes engaged in liboratory work Such 
teachers will find their routine work improved as well 
a* lightened by its use To sum up the book provide* 
a well planned dntl of a not too interesting kind and 
make* it po**ible to insist tn the work being properly 
done by the boy who desires to have a too easy 
time 

7 he ><ar Book of the Scientific and learned Societies 
J Cnat Britain and Ireland A Record of the R ork 
Done tn Science Literature and \rt During the 
Stssi n 1909-1910 by hiumerout Soctettes and 
( ot rt ment Institutions Compiled from Official 
5 urc * Pp 111+370 (London Charles Griffin 
and C 0 Ita 1910) Price 7 1 6 d 
This is the twenty seventh nnnuil issue of a widely 1 
known and very useful work of reference to which 
attention has often been directed m these columns 
We have noticed several additions to the list of 
societies and associations the work of which is de¬ 
scribed Tt seems strange however to find In J 
volume issued at the end of 1910 particulars of the 
Winnipeg meeting of the Bntim Association in 1909 
and no references to the meetings of the associaubfi at 
Sheffield this year 

Cambridge Described b> N Harwell Pp 64 Nor* 
1 itch and the Broads Described by W JfcrroM* 
Pp 0 7 he Heart of Wessex Described by ft 

Heath Pp 64 All pictured by E W HawMniaL 
(London Hlackie ana Son, Lid 1910) Price 2 1* 
net each " 

Thksk latest additions to the senes known as Beaut* 
tiful England are lifcetf tt> be popular gulde-bodtf 
to the districts with which they are severally coat 
earned Mr Hfcslebust has been successful in 
in his pictures degghtfal i m pre ss i ons of die dmsfceot 
counties, and visitors wjH be glad to have the v t g a nf k a f 
to remind them of the beauties of the holiday resort* 
they have frequented, rhe descr ipti ons ate goMlW 
and entertaining 4 
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LETTERS TO THE EDITOR. 

tltrWfr don net fcott kMf rwtenstoto /or ojHnfonj 
K^WKd ty Mr correspond** U NWtor can Ha m dartaka 
*te MJfttff, or la correspond with the writer v 0/, ref acted 
adsamecripU msended for tMi or «ny otof ten 0/ Natvu 
I fo wolfcs G toko* 0/ anonymous cowsf*im t ca flow s ] 

* ^rpfctWg tc>l Ihthod and tbm Ancestry of Vertebrates 

Tmt has just reached dm the Proceedings of the 
Linnosn hocwt> (or October, coatammg the report of an 
Interesting discumon upon the 1 Origin of Vertebrates 
which took place at meetings of the society in January 
and February of this year Apart altogether from state 
merits ma to matters of fact which seem to be open to 
challenge this discussion appears to me to raise point*. 
In regard to the methods employed by tfxt morphologist 
it fetch are Of practical importance to those interested in 
Ahe science of morphology 

The remarks made by Dr Gaskell and hia supporters 
make it apparent that there exist wide differences between 
what they accept as the correct principles of morpho 
Iqglcal research and those which arc accepted b\ olhet 
working morphologists Personally, I hive been de 

voting myself for some time past to researches dealing 
with the evolution of vertebrate structure and m\ 
impression is that there can be no wider gulf thin that 
existing between the working principles apparentl\ adopt d 
by Dr Gaskell and those adopted by myself and mam 
other moiphotogUts If the pruicipleb of morphologic il 
•peculation empSoved b> Dr Gaskell are sound it seems 
to follow that those held by the majority of morphologists 
nre absurd and ih-it the work based upon them represents 
in great part w isted labour 1 will endeavour to thi jw 
I nto relief some of th v radical differences of opinion 
at to general principles which appear to separate manv 
of us from Dr Gaskell and his friends I feel ill the 
more impelled to do no when 1 read the words of a dis 
tmguished physiologist who took part In the discussion - 
* I am convinced that the principles on which he [Dr 
Gaskell] has proceeded are the only ones which will lead 
to a solution of the problem I fully realise thil there 
are physiologists who would feel it rash to express them 
selves so decidedly as to what are, or what are not the 
correct principles upon which to work in a science other 
than their own Nevertheless, It seems quite clear that 
Dr Gasketl s views—though they may not appeal to 
manv who are specialists in vertebrate morphology —do 
produce. a strong impression on many workers in oth r 
department* of biological science 

What are the principles whuh must be followed in 
•peculations regarding phytogeny if these speculations 11 e 
to be trustworthy? It is ileir in the first plice thit 
whenever possible such speculations should rest upon 1 
tnpod basis of comparative anatomy embnologi md 
paleontology It is clear further that in fashioning 
each foot of the tripod certain definite rules must b 
adhered to if the foot is to be sound and sufficient to 
support the weight which is to rest upon it tor exampl 
In making use of the d da of paleontology we h ive to 
bear in mind firstly that the geological record and still 
more our knowledge of that record is and must alwi\s 
be of the most fragmentary character and secondly tint 

1 In ill phylogenetic speculation it 4s unsafe to tru'd 11 
data dealing only witn one single set of organs whether 
these be the skeletal organs—alone as a rule avail tblc 
to the paleontologist—or anv other system of organs In 
the case of comparative anatomy and embryology we mu<4 
bear in mind that a feature has a pnma facie greater 
Importance or not according as to whether or not it occurs 
Ui a more or less “ primitive" group Then again in 
both comparative aoatomv and embryology it is necosary 
to devote gnat care and attention to the sifting out of 
features which are mere adaptations to modern environ 
mental conditions from those which are ancestral Finally 
U has to bp borne in mind that In comparative anatomy 
in ft* beset by the same kind of difficulty as that of th 
pat when he tries to piece together* Uolared 
* on dead material mto a connected life 
Ti *hU* to embryology, oa the other hand, the facts 
m they are, appear to be pr es e nte d to us all ready 
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arranged to their phylogenetic sequence Iheer gapers! 
principles apply to all phylogenetic speculator toad 
morphologists are probably all in agreement tori 

them w 

Now as regards the phytogeny of the 
When a student under bedgwick at Cambridge 
realise that perhaps the most clamant need in uifttto 
morphology was for a broadening of its observational 
basis, particularly in regard to tru embryology of the 
more primitive forms of vertebrates There si emed 
general agreement that the elasmobranchi croeseptery- 
glans, tang-fishes, and urodeie amphibians were all 
primitivegroups as compared e g ailh teieostean 
fishes, reptiles, birds and mammals It seemed cl arly 
indicated that if we wen. to hivp th general ideas of 
vertebrate embryology upon a trust*orth) basis It was 
essential that the development of th* uussoptengmn 

S anoids and Lung-fishes should b»* worked out to a similar 
egree of detail to what had been ireompliehed to the 
case of the other group* Mv own res irth work during 
the last fourteen year* has been directed according to 
thu ideal and has been devoted to th study of the 
morphology of the four relatively primitive group* men¬ 
tioned above together with of toum the cyctostomes 
As I fail to se- how there cin b snv other scientific 
method of approaching th problem of vutebrate phvlogenv 
than that which starts from a comprehendvi study of 
such surviving forms a* ai admitted to be the more 
primitive I any be excused for venturing to off r these 
rt marks regarding th discussion at the Linnoan Society 
One of toe points railed in tht divrussion Is the very 
important om upon which 1 hivt elsewhere expressed 
opinions—the relation* of physiology and morphology 
No one has 1 dare eny 1 greatei horror than 1 have of 
that type of zoologist sometimes rtfened to as the 
mere *' morphologist—the sootogist who fails to keep 
before him at every moment of his work that he W deal¬ 
ing with living functional organisms who falls to realise 
that at every stage of its evolution an organ must in the 
first place be able to function I have it various times 
criticised evolutionary speculations eg on tht evolution 
of renal organs, or of the vertebrate limbs or on the 
inadequacy of natural selection because they seemed to 
ignore important physiological or function'll considerations 
While taking the greatest tare to keep physiological ion 
siderations before us we must however not forget that 
the facts upon which tht. evolution theory is based are 
morphological fact* We know nothing as yet of ‘re 
tapitulfttion ’ in physiology wa have in the ro ks no 
record of physiological ihangi even the science of com 
paritive physiology is still in its infancy Th whole 
record of evolution is and must necessarily bo mainly if 
not entmly a morphological ncord 
Amther principle whuh ib of much importanc in 
morphological work is this the gre itest 1 irt must be 
t iken to make thf obiH rv'tlional bisis of speculation as 
broad as possible I hi fewei tht organs or the organisms 
ih it are made use of th less trustworthy ire the con- 
lusioni drawn h g a dctoiltd study of the ridnte eye 
of an insect and of a stalk-cud crustjrem brings to light 
1 hf most striking resemblance* so much so thit if we 
inly knew one genu* of each group and only the eve 
structure in that genu* wt should bi inclined to suppose 
the two genera to bo ctoseh illied I need not six that 
1 study of the general morphology of the Antennan on 
the one hand and the Crustier i on the other induates 
that they have been evolved separately from a simplr 
'imcstral form which existed probably tong before the 
radiate eye had become evolved The same kind if prin 
ciple bolds in regard to orgamsmb Tht detailed study 
of the structure of two animals mi\ bring to light the 
most astounding resemblances in detail* of strurtun and 
il may nevertheless bo the height of rnshnebs to attribute 
the resemblance to genetic affinity unless there exists 
ollateral evidence irfych supports the \iew Yet Dr 
Gaskell says, “ my otnect throughout has been by the 
study of Ati u iycostos to find out 1 rlue to the past history 
of these extraordinary early forms of fish Is the 
ordinary xootogts* like myself completely in error when 
he thinks that for 14 Ammoccstes there should have been 


written the -words 41 cyctostomes crossopterygians msmo- 
brancht, lung-fishes, and amphibians ’ rn formulating 
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Dr GabkeH's programme of work at this Immense problem 
of the ancestry 01 vertebrates ? 

Personally, were I concentrating In ihm way on the 
study of Ammocoetes, 1 should be constantly oppressed 
by an uneasy feeling of absolute uncertainly as to the 
extent to which the cyckwtomes are primitive In their 
structure and to which specialised for their extra¬ 
ordinary habits, unique amongst vertebrates Certainly 
we should expect a prion that vertebrates that took to 
such a mode of life would tend to become extremely 
specialised We do not even know for certain whether 
they are derived from jaw-possessing ancestors, though 
we cannot help suspecting that u vertebrate taking 
to the cyclostome mode cn life would tend to lose Its 
hinged jaw and become, therefore, ejelostomatous 

Another cherished principle of morphological research 
receives a rude jar in Dr Gaskell's sentence, 14 to me 
and to All my friends who arc accustomed to deal with 
the vertebrate nervous system the explanation I have given 
Is so self-evident and natural that It Is impossible to look 
at the matter In any other waj rf Arc mjself and other 
teachers of morphology talking nonsense when wc urge 
upon those commencing research work th it the frame 
or mind which they must endeavour to avoid at all tost, if 
their work Is to be of value, is thm in which they come 
to regard their working hypo I hex is hs “ so self-evident 
and natural that It is Impossible to look at the matter 
In any other way ”? 

An Important principle is that cnunmtid bv Dr 
Giiskell when Tie says that “each highir group of animals 
his arisen In succession from the lughcht race developed 
up to that time, by highest moaning the group possessing 
the best developed central nervous system ” Apart from 
the trivial point that many would differ from Dr Haskell 
in their estimate of the trustworthiness of the pukconto- 
logical statements by which this principle is illustrated, 
the principle itself seems to many a sonuulmt doubtful 
one I take it by 4t high development “ nn an roughly, 
44 complexity of organisation ” Now organisation Is 
upon the whole adaptive to functional activity A highly 
organised animal is, as a rulo, one the details of the 
structure of which are highly specialised m r< lotion to 
environmental conditions Such adiptive specnhsjtion of 
the various organs renders their possessor peculiarly Huble 
to suffer from changes in environmental ('onditlons It 
seems probable that changes of environmental conditions 
form one of the chief factors in compelling evolutionary 
change It Is at such periods that natural selection is 
most accentuated the adaptable survive, the unadaptable 
arc exterminated It appears quite credible that when 
important geological or other environmental changes come 
about It Is those forms the organisation of wlurh shows 
the most complete linking up to the preceding set of 
conditions which are exterminated, in other words, that It 
Is not the highest existing forms which proceed to evolve 
Into a state of adaptation to the new set of conditions 

Apart from general principles, there are many important 

statements as to fact which seem to me to call for com¬ 
ment Amongst these, for example, I read that 11 the 

i vldence of the rocks points to the Silurian age as the 
time when the vertebrate first arose ’* Jo me it m simply 
incomprehensible how any biologist urn re illy believe that 
the scales and teeth, comparable m complexity with those 
of existing flrfics, occurring in Silurian formations, can be 
token as having any bearing whatever upon the question 
of the first appearance of vertebrates There are indeed, 
I think, many who feel compelled to admit that the 

period of evolutionary time intervening between the first 
appearance of the simplest chordates and the appearance 
ci thews Silurian flahw may well have been as great or 
greater than that which has Intervened between the 
Silurian times and tha present day 

Dr Gaskell refer* to zoologists " accepting as • 
commonplace tha manufacture of a new organ for breath¬ 
ing air Instead of water In the trnnsltion from the Ash 
to the amphibian." He also savs that the evidence seems 
to hl m^tro nger that the vertebrate alimentary canal has 

bfffi “ * ' 
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from a pre-existing respiratory chamber 
<tn alimentary canal should have taken on a 
respiratory function in Its anterior end “ I would only 
remark Jhat anyone who studies the evolution of the adult 
vertebra* from the embryo can see for himself, as a 
^ NO. 2146, VOL. 85] 
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matter of fact, that the anterior end of the attmeptli)f\ 
canal does develop a set of gill clefts, 1 # a r 

which In fishes is respiratory Further, the only mpnfifK 
legist who has had the opportunity of studying the develop* ‘ 
ment of the lung in the lowest lung-bearing vertebrate 
asserts that the homology of the lung or twlrn-bladffer of 
fishes with the lung of the higher vertebrates appears tfc 
him to be beyond question, and he takes the view thfcf 
the lung, instead of developing *' in the transition front 
fish to amphibian," was In all probability already present^ 
in the ancient common ancestral form from which telep- 
stomatous fish, lung-fish, and all the higher vertebrates' 
have been derived 

Dr Gaskell refers to the old idea that the Infuittfibuhun 
of the vertebrate brain represents the oesophagus of tfrt 
invertebrate, and that the supra infundibular part of the 
brain represents the supracesophageal ganglia Such ad 
idea would only be of value as a scientific hypothesis If 
based upon the facts of the earlier stages of brafn develop¬ 
ment In the more primitive groups of vertebrates I have 
personally studied the development of the brain In elasmo- 
branchs, crowopteryginna (Polypterus), actmopteryglan 

e anoids (Amia, Lepldosteus), lung-fishes (Ceratodus, 
epldosiren, Protopterus), and urodele amphibians The 
phenomena seen in these forms do suggest certain con¬ 
clusions as to the general morphology of the vertebrate 
brain, as that the hemispheres are primitively paired or 
that the primary subdivision of the bram is into two 
rather than into three parts {“ vesicles *’) They do not 
suggest, howt ver, any such view as that referred to On 
the contrary, lh<y appear to me to indicate that the part 
of the central nervous system which In the annelid or 
rthropod has become the supracesophageal ganglia has 
In the vertebrates completely disappeared 

Dr Gaskell refers to those views which 11 turn fhe 
animal topsy turvy, making the back of the Invertebrate 1 
correspond to the ventril surface of the vertebrate '* As 
a matter of fort, the onl) two Htages of vertebrate ancestry 
which may be regarded us established with a fair degree 
of probability are —(1) a protozoan stage recapitulated 
in the unicellular zygote, and (a) a crelenterate stage re¬ 
peated in the diploblastic. stage of Amphloxus and in the 
corresponding stages of lampreys, elasmobranchs, crosso- 
pterygians lung-fishes, and amphibians We know of 
course, nothing of the details of structure of the diplo¬ 
blastic ancestor, but it has been suggested by Sedgwick 
and others that these ancestral forms passed through a 
stage resembling in Its general features the existing 
actlnozoan This idea, which in my opinion Is still a 
perfectly reasonable working hypothesis, affords an 
adequate explanation of developmental phenomena other¬ 
wise extraordinary and ununaerstandable, such as the 
occasional occurrence of a mid-dorsal silt dividing the 
central nervous rudiment and notochord into later*! 
halves It would clearly be unfair to state that such • 
view is “ doomed to failure 11 because It makes the back 
of an invertebrate correspond to the ventral surface of 
a vertebrate The view does not assume the reversal of 
the body It merely refers bark vertebrates and coelomata 
Invertebrates to a common ancestor In which there v.a| 
no ventral or dorsal surface—a form In which there was 
a certain amount of concentration of the nervous system 
In the region round the primitive mouth or protostomO-*- 
and suggests that in certain of the descendants of this 
ancestral form the normal position of the body Is with 
the neural surface beneath or ventral (annelids, arthrfr 
podi, molluscs), while in others (vertebrates) it is such 
that the neural surface Is uppermost or dorsal 
A strong point about thla view la that it suggests ■ 
possible origin of the segmented character of the meso¬ 
derm of the vertebrates It Is generally agreed that the 
mesoderm is of entrrocoelic natvrf* and It was emphasised 
long ago by Sedgwick that Just such a Segmentation of 
cnterocoehc pouches is already present within the phylum 
Coalenterata in the Actlnozua 
Prof Starling In the discussion said —“ To an onlookeft 
like myself the striking resemblance between the edHIdlt 
fishes and the Arthropoda . It striking evidence fa 
favour of Gaskell’s theory M Morphologists, unfort Uk 
nately, have as yet no knowledge of the earliest flsbev. 
They are acoualnted only with certain dermal skefctel 
structures and a few impressions which give * 
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tot&fon of the general form of certain Silurian “ flih-Uke " 
farina Assuming, however, that It is the cam that to 
thd onlooker there Is a striking resemblance between the 
earliest fishes and the Arthropoda. it is necessary to point 
out that striking resemblance in superficial characters 
provides a type of pitfall which the morphologist has at 
aa early stage in his education to school himself to avoid 
He comes across cases of amazing resemblance, eg in 
pairs of 41 mimetic " butterflies, between a marsupial and 
a placental mammal, between the organ of vision of one 
of the higher Insects and that of one of the higher 
Crustacea, between the skeleton of a flagellate and that 
of a radlolarlan, and he learns to recognise that super¬ 
ficial resemblance may, and frequently does, provide a 
cloak for fundamental unlike new. It Is, in fact, one of 
the main ports of his business as a morphologist to find 
out whether In each particular case the striking refrrm- 
blanoe so apparent to the onlooker U an expression of 
resetfibfance in fundamental points of structure or whether, 
on the other hand, It is merely superficial 

I think I have now said enough to make apparent how 
greatly some of us who devote ourselves to the problem 
of vertebrate phylogeny differ from Dr Gaskell and those 
With him m what we regard as the necessary principles 
in accord with which morphological work must be done 
As regards Dr Gaskell V main thesis, that vertebrates are 
descended from arthropods, we take the position that what 
is known of the morphology of vertebrates In general, and 
of arthropods in general, does not justify the regarding 
of that dew as a reasonable working hypothesis Were 
Dr Gaskell to increase by several fold nls mass of de¬ 
tailed anatomical resemblances between an undoubted 


arthropod and an undoubted vertebrate, we should feel 
ourselves confronted, not by a demonstration of near 
genetic affinity, but rather by & fascinating pu/zle in the 
way of convergent evolution It would take up too much 
space, and perhaps serve little purpose, to indicate the 
general considerations, the cumulative effect of which is lo 
force zoologists into the position 1 have Indicated I may, 
however, just indicate one feature, the character of the 
skeleton, which, as it happens, is a highly characteristic 
featuie alike In the arthropods and In the vertebrates 
In the Arthropods we find one of the finest evolutional v 
inventions existing In the ammnl kingdom—a supporting 
skeleton formed out of wa^te products of metabolism, and 
so spread over the surface of their body as to form an 
armour effectively protecting the delicate living tissues of 
the body from the most varied kinds of dangers That a 
group of free-living arthropods should have given up this 
magnificent protective device is not, of course, Incredible, 
but before being accepted as probable it would have to 
be supported by an overwhelming mast of evidence 
What evidence do we, in fact, find ns to the nature of 
the skeleton of the primitive vertebrate? We find In the 
vertebrate that the skeleton in the earliest stages of its 
development consists of a cellular rod cut off from the 
dorsal wall of the gut and running longitudinally along 
the median plane of the body This rod, the notochord, 
which still persists as the main axial skeleton in the 
adults of some of the lowest vertebrates, occurs during 
embryonic development, not merely In a few vertebrate 
forms, but In every lowrr vertebrate the embryology of 
which has so far been investigated There is not a single 
exception Could evidence be more overwhelming that the 
ancestral vertebrate was a creature with a skeleton in the 
form, not of a hypertrophied cuticle, but of a cellular 
notochordal rod formed from the wall of the gut? Dr 
Stapling would object that 44 no patsoontologlc&l evidence 
•earns to be brought forward in favour of this hypothesis 41 
Tb# answer is a perfectly simple one Paleontology can 
from the nature of the case offer us hardly any evidence 
Whatever In regard to structures composed of soft, perish- 
organic material By far the greater part of the 
juftuae and organa with which the tnorphotoglst deals are 
Ot qnp oSed of such soft, perishable materials, and aU these 
structures, upon the cumuUUvt evidence of which (taken 
!a T oofljunctlon with dm much smaller amount of* evidence 
I From the skeleton) he bases his conclusions, are 
entirely absent from the geological record. I 
g> farther and point out that a highly developed, 
c rigid skeleton is In Itself a product of kmg-con- 
l.fMutlowT change Each animal possessing such 
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a skeleton is the dependent of a long line of soft proto¬ 
plasmic forms in which the skeleton had not yet become 
evolved, and these ancestral forms havi, so far as 
paleontology Is concerned, vanished for ever from our 
ken It Is upon the study of the comparative anatomy 
and embryology of existing forms uioiu that we have to 
depend when we endeavour to form a picture of what 
these ancestral forms were like 
The foregoing paragraphs ore not meant as a criticism 
of Dr GaskelPs hypothetic 1 hoy an merely meant to 
direct attention to an extraordinary want of agreement 
as to methods or principles of morphologicul research 
It it clear that work in any departmint of sucrne mu*t 
be done according to some definite set of principles if it 
n to be of any appreciable value In morphology, as in 
other sciences, there are certain generally accepted prin¬ 
ciples It seems to me not unreasonable to aik that 
workers who take up morphologhal research should either 
accept these general principles and be guided by them, or 
if they find themselves driven to formulate a new and 
better set of principles, that th«y should at least state 
these clearly and give their fellow-workers the opportunity 
of judging in what respertR they are better and more 
trustworthy than those in ordinary use Unless this is 
done there is apt to be caused an irritating waste of lime 
nnd energy There is, further, the danger that important 
work may be rejected without adequate cximlnation, not 
because of Its inferior quality, but simply because of the 
difficulty In the way of discovering common factors 
between it and work on the more oroinary nnd orthodox 
linos J Graham Kirr 

The University, Glasgow 


Mendellan Expectations 

Mr Lewis Bon hots has confirmed Mr R Staples 
Browne’s statement that the web-foot in pigeons is a 
simple Mendellan roccsrive, but ho hnds that when webbed 
birds from two different strains are crossed an irregular 
nsult Is obtained, viz four normal and one webbed 
Moreover, mating the first crosses yielded results in almost 
t very case contrary to Mendellan expectations, normals 
throwing webs and webs throwing normalb (NATURr 
December 1, p 160) Similar results have bwn obtained 
with West Highland terriers. In which while Is apparently 
recessive to yellow The offspring of pure-bred white 
terriers belonging to the same strain are white, but the 
offspring of pure-bred white terriers from different strains 
are sometimes yellow huither, a hybrid lyellow) which 
produced more than 50 per cent of white pups to a white 
dog of her own (Inverness) strain produced only yellow 
pups to a white dog of a different (Poltalloch) struln 

I ho explanation of these ** irregular 0 results seems to 
be that the normal toes, presumably latent in webbed 
pigeons, and the yellow coat, presumabh latent in white 
terrurs, are restored when two (.trains having a somewhat 
different history are interbred, i e mingling the blood of 
two strains induces reversion Because " points " are lost 
when two strains are crossed, many breeders are extremely 
reluctant to introduce new blood even when their stock 
is obviously deteriorating from in-and-in breeding 
Recently a very successful breeder assured the writer that 
nothing In the world would induce him to use the blood 
of another strain to improve his white Highland terriers, 
and it Is notorious that breeders of sheep and cattle have 
once and again allowed their flocks and herds to lapse 
owing to their reluctance to infuse fresh blood from other 
strains Further, Von Oettmgen has pointed out that, in 
the case of the English racehorse, the more remotely 
related the parents tho less chance there is of the offspring 
winning races. 

If crossing two attains is liable to lead to reversion, we 
can understand why in tome hands breeding is such a 
lottery, why, eg, the offspring of two record racers or 
trotters are some timet complete failures The English 
thoroughbred breed Is made up of several distinct types, 
each of which is now and again represented by a Derby 
winner. When two fleet but not too closely related 
members of thA same type are mated, the mult may 
prove highly satisfactory, but when the sire belongs to 
one type and the dam to another, and when, in addition. 


206 


NATURE 


[December' 19*0 


tho parent* are *o remotely related that they are separated 
by seven or more “ free generation*/’ the chance* are 
(unto* one of the parent* T* highly prepotent) that, not- 
withstanding the great merit* of the immediate ancestor* 
and the expectation* of Mendeliana, the offspring will 
revert to mediocrity Hence It !» not enough that breeder* 
should “ mate the beet with the beat, avoiding do** 
affinities”, they must avoid crossing distinct strain* even 
when the member* of one strain closely resemble those of 
another This implies that, in addition to knowing the 
pedigree of their stock, breeders should know as much 
as pottslbte of the wild races from which modern varieties 
and strains were originally derived 

J C Ewart 


Arctic Plant* from the Vallsy Gravel* of th* Rtvsr Lea 

I iiAtb recently found a plant-bearing bed In the Low 
1 evel Rivei-Drift of thr Lea valley at Ponder’s End. It 
I* exposed in an excavation worked by the Great Eastern 
Railway (company, and 1 am indebted to Mr Horace 
Wllmer engineer to the companj, for perm i si Ion to carry 
un my investigations. 

The plant-bearing bed is found at a depth of 14 to 18 
feet below the surface It is embedded In stratified gravel 
and sand, which presents much evidence of tumultuous 
accumulation In Immediate association with It are found 
tusks, teeth, and bones of the Elephat pnrtttgcmu*. Rhmo- 
cefot antiqmtatis (If we are no longer permlttsd to call 
it tichorhimu H, and other Mammalia 

The pit is situated on the present floor of the vnlle) of 
the l^a jt a level of about 35 or 40 feet above thr 
Ordnniue datum 

In correlation with the archeological stages, the plant- 
bearing bed of Ponder’s End is later than the Mcusterien 
epoch In fact, it is separated from this epoch by such 
a wide Interval that It Is In all probability post-Palaohthlr 
On the other hand, it Is unquestionably pre-NeolitWc, 
although tho interval in thU case appears to be compara¬ 
tively short There is thus little doubt that It comes 
within thi period of the archaeological hiatus between the 
IHtkeoltlhlr and the Neolithic ages 

It is bv far the most important pJant-bearirtg bed that 
has hitherto been found upon this horiion within the area 
occupied by Paleolithic man in this country It occupies 
a position not represented on the wdl-known site* of 
Hoxne or Hltchln The only bed, so far as I am aware, 
which inn be placed on the same horizon is that nt the 
Admiralty Buildings, Westminster Hils, however, only 
yielded two species of plants, one of them being the \vct\c 
form BfiuU nana 

I am at present engaged upon working out the botanies! 
materia] from till* bed-^a laborious task, occupying u large 
amount of time I am submitting this to Mr P J Lewis, 
who has very klndlv undertaken Its identification A 
considerable amount of material ha* already been ex¬ 
amined, and, so fat, Mr F J Lewli has succeeded in 
identifwn^ ten specins of plants, with four others doubtful 
J hrec of this number, namely, SaUx herbucea, 34tula 
nun*, nnd StMaMu> ^rorumbeiw, are distinctively Arctic, 
while most, if not all, of the lemainder have a high 
northern range, although thev are not confined to those 
regions Mr F J Lewis defines the assemhlige as Late 
Glacial 

1 he researches of Mr Clement Reid in beds associated 
with the rabeoHthif deposits have shown that there have 
been manv oscillations of climate in the south of Fnglind 
since the deposition of the Chalky Bouldp* Clay* With 
the evidence of this new bed before us there can be no 
doubt that the P&Uaohthw age was closed by n partial 
return to glacial conditions, succeeding an epoch, Of 
epochs, when temperate conditions preveMed This con¬ 
dition U in agreement with the results of recent work 
upon the mammalian fauna of the Pleistocene age 

ThU Is not the dace to enter further into this dU- 
custiA Enough has been said to indicate the importance 
* thlffbed In throwing further light upon the climatic 
fVanges of the Pfetoacene age It certainly suggests that 
the asrfioofegfcal Watua is to be directlv associated in tbs 
sooth U England wffh * final return of glacial conditions 
of cHmate 

f * If view be sound, as T beHeve that it is, it seems to 
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be perfectly justifiable to define PakaoUthlo men a* UgWK 
glacial, even although the last glacial phase above 
cated could not, of course, compare In severity with though 
which preceded It i 

S, Haxzlbhmk Warbmu ( ' 
Shecwood, Longhton, Essex ^ 


A New Theory of the Descent’of 

It is probable that some readers may fall to appreciate 
Prof Klaatsch’n “ New Theory of the Descent of IKea”" 
at its proper worth owing to the technical terms and 
obscure descriptions used In the account published Up , 
Nature of November 24 (p 118) The theory Is simply 
this The Neanderthal man and the gorilla have con¬ 
tinuous supraorbital ridges and similar markings for the 
Insertion of must to on their skeletons, the Aurignac malt 
(who could pass as a fairly high type of modern humanity) 
has not a continuous supraorbital ridge, In which he pre¬ 
sents a very superficial resemblance to the orang, and ha* 
certain muscular impressions on his skeleton somewhat 
similar to the orang’s 

On this basis, which must be admitted to be ** flimsy " 
In the extieme, Prof Klaatsch’ builds his new theory and 
supposes that the gorilla and Neanderthal man are co- 
desoendnnts of one branch, the orang and the Aurignac 
man of another, If one were to apply the principles used 
by Prof Klaatsch to the canine in place of the human 
world, then we should say that the rouffh-halred New¬ 
foundland Is a co-deeocndant of a rough-haued bear, while 
the smooth-haired mastiff ha* arisen with the sleek 
leopard \n explanation is thus given of the prints in 
which the Newfoundland and the bear, the mastiff and 
the leopard, have In common, but what of the hundred 
characters which the Newfoundland and the mastiff 
possess in common, and which separate them from the 
near and leopard? Prof Klaatsch ascribes these to 14 con¬ 
vergence phenomena ” At least that is how he accounts 
for the fact that the Neanderthal and the Aurignac men 
have all the features common to Irumanlty, one arose via 
the gorilla and the other arose via the orang, but both 
arrived at the same structural goal so alike that most of 
us regard them as the same species 

The theory, owing to the demand it makes on 41 con¬ 
vergence phenomena," passes somewhat beyond the limits 
of rational speculation Prof Klaatsch p s theorv has failed 
to gain the support of hU able colleagues In Germany, and 
Is not likely to receive serious consideration m thi* 
country A Keith 

Royal College of Surgeons, December 10 

Th* Cocoa-KeaUng A toil. 

In reply to Mr Wood-J ones’* letter (Nature, 
December i), I would say that I still consider that hi* 
arguments against Sir John Murray's theory go in support 
of It 

Mr Wood-Jones suggests the reason for the precipitin 
tlon of calrlum carbonate, whan it has once begun* going 
on until the solution contains to* than the normal 
quantity, what I wished to emphasise was that precipitin 
tion doe* not begm until more calcium carbonate tkift 
Is normally present first passes Into solution, i e that oft 
crystals can be formed in the Interstices of the massive* 
coral* In the lagoons until senna of the dead coral Is dis¬ 
solved There u, therefore, proof of solution in thr 
lagoons of atolls 

in an early discussion on the same subject Sk JshOtv 
Murray printed out that the proems* of tho solution,st* 
the carbonate of line of dead thriU and skeletons by aoa) 

1 water, and of Its secretion by the* 11*10# organisms* safe 
going on tide by side wherever there are life and. 
death and decay In some region# secretion Is In excess^ 
agd there is a formation of calcareous deposits*, in tHhunh 
solution is equal to secretion, aa In the rad clay 
of the ocean j In others solution may bn in 1 
•aeration, as in the larger and* mm perfect coral I 

In nuaU coral atolls the periphery is lam rel* 
the six* of *he lagoon, and th* secretion of lime 
formation of coral sand are greatly in excess of 
tioa that takas place, hence the lagoon bm 
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Jk tegs atoll* on the other hand the periphery ia sun 11 
Wittljr to the iixc of the lagoon then U leas secretion 
%nd formation of coral sand ov the living outer suift e 
than U removed in solution from the lagoon which •. n 
qontequence widened deepened and reduced to a n re 
lft*t uniform appearance, 

Madcl \\ Driwvom 

Challenger Office \ ills Medusa Boswell Road 

Edinburgh December b 

Poaitiont of Birds' Ntsts in Hidgei 

About d year a# 1 wrote to Ncturf (l)ecemb r i 
1909) giving rerta n f \ ts which I had no iced w th r 1 
to the position sel ct d by birds whrn bu ldrnj, 11 r 

Beamed to be good n.uons for such selection lui I 
wanted to know wh thei the conditions I had notic d \ ere 
local or general ihe letter tent to Naiubk bv Mr A R 
Horwoou showed thnt similar conditions were found i i 
Leicestershire Shropbhln, and Surrey Of the infor n 
Hon which rearhil me directly one letter deaervib men 
tion 

Mr Francis G Coux ns enlisted some of the bovs of the 
Johnstone Schools Di rhnm as observers Out of ei^hi 
nette the positions of which are given in tht terms of 
my letifr two onl\ fared north one faced northwest 
four south east in 1 one south I quote the follow 
note tent b\ these ot rrv rs — In ih northeast of th 
district w th fa rh open countn the nests fired noilh 
east tnd at th tr r tr i a* a vast extent of woods 11 
the southeast of th d strict the nests fire south rtst 
t itth wood* oj^nri if tt nr backs and open roui tr\ i 
front The i il c ie mine I nred not labour th 
conclus in that 1 ds seel sun and worn th when bu 11 ng 
their nests In th s mne ton it is interesting to quol 
an obs rvatton uad b Mi Roosevelt ( Afrcsi f m 
1 rails p *90) If notes that in fluaxo Nyero jist 
north of the equator the weav r b rds pi ice thp men th 
of the nest Invar ablv towards tht north a wav f om the 
strong preva ling w nds 

J II lun Waisii 

Heath House St T th* Norwich December ii 

Trlbo Lnmlnc sconce of Uranium 

I iiavp not see l i recent 1 tern tore any referenrr t 
the tribo lum nescence shown by uran um salts an l 
bv mctall c ura iuh l particular Having accidentally 
knocked oi r i bcltle containing a grams of the latter 
substance I was s ri sel to we the bottle glow w th 
a brilliant yellow sh wh te light and on shnking the bottle 
the him nositv coul I be mainta ned to such an extent that 
the label <n th bottl was read with ense and the gene al 
it lum in at von sen eisl\ throughout a largp lecture room 
The best w a> to see the glow is to bring the bottl sh irplv 
down on the nalm of the hand 

On repeat ng the experiment with compounds of 
uranium the n trate and vellow oxide show the sa tip 
effect but to a \erv much smaller degree whilst the 
black oxide and sod um i ranatc do not g \e it 

I expect the nlove must b« known to workers w Ih 
Uranium salts but t ma\ bt useful to some of vour 
readers to know n method by which tribo luminescence 
ma\ be so easily demonstrated 

W A Douoias Ri dtp 

Gre\ Lniversitv College Bloemfontein November 18 

HARKED BIRDS IN TWO SENSES 1 
fi) 'T'HE interesting brochure referred to below gives 
* an Account of the bird obeervatory belonging 
to the German Ornithological Society it Rossitten 
which already well known is likely to become in the 
tilfore of prime importance in securing data bj local 
Observations and by the labelling of living birds 

* (j) TOs VovHwsrtc Vow t an ds r D«ntrrh«a Om tboto«Ucb« i Crwll 
^e^ faj tlchasa <kr Vlftl By Dr J Ih tmwwnn Pi 36 

Vx Swf i T S 10 ^ SV lbs 1 rath stout ttotr rofWct an snd 
RrHsteW Smith With s Pmtword by Air J D R«r> 

mMSFitfcr* (<0Vl00 John *USqm snd 
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towards the determination of many obscure questions 
in bird migration 

Rossitten is situated on the n utow belt pf sand- 
dunes tying between Crnnz and Meinel which bank 
out the Baltic Sei from the Kurioche Haff the more 
no-thern of the two lagoonx chiefly forming the 
seaward face of b ixt Prussn Hie station—mainly 
designed b\ Dr rhienunann the distinguished 
ornithologist—was established in J tnuarv 1901 and 
fitted up at the expense and under the auspices of the 
iiinulcrs of Educition and Agriculture Bung 
therefore a State institution it will possess greater 
stability than it could have h ul under the priv itt enter¬ 
prise of the society done Dr Thiencniann is director 
of the station and holds w ith this post that of l ustos 
of the zoological collections of the neighbouring uni¬ 
versity in Komgsberg Ulmenhorst the actual de¬ 
signation of the observatory derives its name from 
thi generous lord of the manor Herr E Llmcr who 
presented in 1907 the piescnt buildings in a new and 
more favourable site some seven kilometres from Ros- 
sitten than the original installation Hert Dr Ihiene- 
mann and his assistants cutoff from th* world spend 
the dreary and stormy season of the veir from 
October 1 to May 1 The stition stands on the nar¬ 
rowest pnrt of tne sand spit whenc the observers 
hive a free and unrestricted view of the mca between 
the seaward ind the inner sandhills and c in study 
the birds which speci ill) collect Hurt under grnumelv 
nitunl conditions Previous obsei\ itions m id< dong 
this stretch of sand dunes on the movomtnts of the 
hxdid crow (Corvm corax) prevtd thit a migration 
route of grcaL importance pissed dong it and that 
everv ye ir it was a rendezvous foi flocks composed of 
the sime individu ds I hr xitt therefore though 

e cculiar and isolatrd his been deliberately chosen 
icause of its speci il advnnt iges 
Ihe chief objects of the ohseiviton aic to record 
thi exact dates and composition of thi mignticn 
flights with the nunibets ind i^e of their c mponent 
*p<ties, the direction in which thi birds trivei the 
velocity and altitude of their p issagi (to be determined 
bv the use of field telephones and box-k ®s) and the 
atmospheric conditions prevailing during its continu¬ 
ance with the effect of any ih ingts on the migratory 
streim Manv other cognate, questions are to be 
inquired into such is bird life in relation t> food 
supply moulting and colour ihang s in the plumage 
at different ages the eccnnmical value of birds and 
thi most suitable means of protecting useful species 
It ts intended also to form extensive collections cf the 
skins and intern il parts of the birds of the Nchrung 
and neighbourhood for referent e ind s>stematic study 
The scope of these observations is proposed to be 
carried out at Rossitttn if covering a somewhit wider 
held than docs not greatlv differ from th it undertaken 
bv the committee of the British Ornithologists Union 
mid by other observers elsewhere Valuable as the 
observations all are however they do not i*» was 
pointed out in Nafurp of May 26 iqio seem likely to 
cair) us further forward than we at present are to¬ 
wards the solution of the phenomena of migration 
until such observatories are more numerous and w ldclv 
distributed, for what is now required is to trai e indi¬ 
vidual Wrde or flocks along every part of their route 
from their birthplace to their winter quarters and 
back agAtn several times These feathcrc 1 aimies nnv 
change their altitude speed and dircctioi or mav 
break up into several battalions be) nd the nearest 
horizon of an isolated observatorv and be affected m 
front and in rear by weather conditions unobservable 
from it Even such bird observ itonos are as vet few In 
number. There is one at Riga one in Algiers another 
In Heligoland and the cos so well known at Buda- 
Pesth, which cooperates xvith an observer in almost 
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every Hungarian province By the more crucial 
method ot Dird-marking the Rossitten observers are 
busily engaged in carrying out investigations which 
wiU give ub eventually, we tout, the essential data 
referred to above the identification of the members of 
a flock all along its migration route 

Besides those of Kossitten, only a few other 
ornithologists have attempted the “kenrueithnen ” of 
birds These are Prof Marten sen in Viborg, Prof 
Thomson in Aberdeen, Mr Witherby in London, and 
the watchers at the Heligoland station The “mark¬ 
ing'* is done by affixing a light aluminium garter, 
capable of easy and quick attachment to the leg of 
adult birds captured for the purpose, and of fledglings 
before they leave the nest The weight of these rings 
is so disproportionate to that of the bird that they form 
(ns lias been proved) no possible impediment to its 
flight or feeding The weight of 4 stork's ring, 
for instance, is only 3 4 grammes, while that for 
•mall sprues is onTv 005 gramims Each ring 
bears a number and the name of the station em¬ 
bossed on it, and when attached serves as an addressed 
missive for its return to tb** station of origin The 
litter is obviously an essential factor to the success of 
the system At all events, if the ring itself be not re¬ 
turned, ils number with an accurate note of the time 
und place of its wearer’s recapture must be communi¬ 
cated to the observatory, or published in some journal 
likely to meet the eye of the Robsltten or other Euro¬ 
pean ornithologists Each bird, as soon ns ringed, is 
liberated to assemble with or rejoin us associates in 
nutumn and fare forth on its udventurous vo>agc 
The larger the number of birds ringed out of a migra¬ 
tory flock, the grenter arc the chances of prizes being 
drawn in this novel lottery by the man with a gun or 
a snare, and of data, indisputable and free fioin con¬ 
jecture, being accumulated towards the elucidation of 
the routes followed by the flock, and of the terminus 
of itsjoumey 

At Kossitten numbers of hooded crows, black-headed 
and herring gulls, storks, rough-footed buzzards, and 
various s|X*cics of Totnnid®, Fringidse, and Chara- 
dnidflc have been ringed since the observatory was 
established The success of these experiments has 
been most remarkable Large numbers of hooded 
crows were obtained for marking through the ub- 
strvator>’s investigators associating themselves with 
the crow-catrhers who frequent the dunes for the 
purpose of netting these birds for food Twelve 
per cent of the marked crows were reraptured, and 
the plact of their misfortune plotted on a map, 
which shows that this species disperses over a wide 
region to the north and south The most northern 
point of recapture was 30 km from Savonlunna In 
Finland, and Solesmes in France, the most westerly 
and southerly, while Prettin on the Elbe was the 
most southi rn spot in Germany itself From Rossltten 
to Snvonlunnn the distance is 900 km , to Solesmes 
1280 km , and from Savonlunna to Solesmes 2180 km 
Recaptures were also often effected in the crow- 
catchers’ nets in the neighbourhood of the East Prus¬ 
sian lagoons, sometimes after the lapse of three or 
four years, showing that the hooded crowds come back¬ 
wards and forwards to this region Strange to gav 
not a single marked individual from Rossitten has 
been reported from the Netherlands 
Space does not permit our referring to any of Dr 
Thienemann’s other records save that of the stork, 
which* indicates very clearly the great value of the 
results to be expected by and by from these investiga¬ 
tions, The first gartering experiments on storks were 
maAt in the Zoological Gardens in Berlin on old and 
on half-fledged biida. They were so successful that 
assistance was requested, from those who had access 
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to nests of these t/ii uo, *n ringing as many Unttvtdiuda 
as possible The observatory distributed rings free and 
post paid to all who requested them, on die sole cejdt* 
tlon that a list of the birds marked, with a note- of 
the place and date of their liberation, and of the 
numbers on the rings, be sent to Rossltten. In the 
first year 1044 rings were distributed to outside helpers. 
The results were astonishingly successful. First of 
all it was proved that the storks migrate in autumn, 
not to the south-west, but to the south-east On plot* 
ting the “find places" of the recaptured birds on a 
map, the course of their long journey from East 
or North Prussia, when thev were ringed, could 
bo traced out with beautiful regularity to east and 
south One was returned from Poland, one each from 
Damascus, Acco (in Palestine), and Alexandria, one, 
snared bv o native, from Fittrisee, In Central North 
Africa, one from Rossrres, on the Blue Nile, one 
out of a flock from Fort Jameson, in Rhodesia; one 
from the Kalahari desert, 8600 km from its home, 
killed for food by a Bushman, who, seeing the ring, 
fhrew his pn/e away in terror as something uncanny f 
and two from Basutoland, in southernmost Africa, 
which w< re nine months old, and had travelled q6oo km 
from their birthplace 7 he dated rings proved also 
that storks return from between one to three years 
after leaving the nesl to within a distance of their 
natal district of from 6 to 94 km 
The recapture of certain nnged swallows in the 
nest In which ihev were bom a \ear after leaving it 
rojes, bv the way, the interesting question If 0 
young bird of the previous year returns to its actual 
nursery, where do its parents nestf This system of 
marking the old and \oung of migrating species wilt 
unquestionably go far to provide data for solving the 
great imstcrv of bird-life, but it is essential that it be 
extended to the northern regions of America and Asia: 
and be instituted not onlv there, but in the middle 
and at the southern extremity of the journey— 
In Central Africa, in South America, in South China, 
and in Australasia—a work in which ornitholo¬ 
gists, travellers, civil servants, and military officers 
In these ngions could render verv important as¬ 
sistance Nor must the marking bt confined to large 
birds Passerines, because less conspicuous, and be¬ 
cause they are captured In large numbers for food, for 
cage-birds and as agricultural pests, should be nnged 
in all holarctic regions in vast numbers while in the 
nest The establishment of new observatories in these 
distant regions of the globe is also a matter of urgency 
which should be senouslv dealt with bv the next Or¬ 
nithological Congress Chance and happy circumstance 
will doubtless in time reward such efforts, and return to 
the expectant ornithologist answers from out of the 
empyrean to his numerous queries, and will yet, we 
trust, reveal to him the causa causans of the periodica! 
restlessness that impels tho novice-bird to start and 

S uides it on its long, dangerous, often fatal, but 
[therto untraversed route to winter quarters of which 
it has no previous knowledge 
(2) The second book on our list Is, we fear, rather 
an apple of Sodom, fair on Jhe outside, but, within, 
ashes—of gunpowder It deals with birds marked for 

a very different purpose from those of Rossltten It Is 
chiefly made up of contributions by Mr. Harold Smith, 
reprinted from a paper called Tropical Life , of which 
he is editor, and from the Times, by various corre¬ 
spondents, to defend those engaged in the plume trade 
in the tropics from, as is suggested, attacks behind 
their backs and in their absence by those “bigoted 
members of society," “well meaning but badly (ok 
formed agitators," and "egotistical humanitarians," 
who are urging die Government to legislate to prevent 
the indiscriminate slaughter of "plumage birds nop 
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life Cl certain part* of the British Empire and by 
prohibiting their import into Lnglwd to di&tourage 
^the wearing of birds skins feathers, and plumes 
Of course, the badly informed humanitarians are the 
ornithologist* and the lovers of birds in all parts of the 
civilised world lhese people form however i lar^c 
body of highly educated men and women who among 
them have closely studied bird-life in every corner 01 
the globe, and who entirely disinterested ire pos 
sessed of—let us sa>—guite as much common tans* 
are as little led by sentiment and know the 
true facts of the case through long ye irb of experi¬ 
ence, as well is Mr Harold Hamel Smith and the 
feather traders 

The book is full of red herring trails icross the 

? uestion and of mein suggestions (cf pp yi 41 
footnote) ind 3 6) which ire not worth our whili to 
notice, and from w hich even Sir J D Rccs w h > 
writes a foreword to the book dissociates himself It 
would be resliving the slain to discuss the question 
whether or not the slaughter of many kinds of buds 
for trade purposes is cruelly c tmtd on or not 1 heir 

I the plumers J ravages are simply sickening s >s 
>rof Newton one of tht most accunle and unsenti 
mental ornithological hist on ms thit ever lived (he 
evidence is ovu whelming Nor is it worth uhil dis 
cussing whether or not many species cf birds re 
through the s 1111c t gen cits becoming cxtirnunitd 
Thit question is Iso beyond contention The p | r 
on extinct ind vanishing birds by tht Hen \\ ilier 
Rothschild in the Proceedings of the fourth Inter 
national Ornithc kgicil Congress (1905) should U 
read by those interested in this question and also the 
remirks of Prof Newton on Fxtermin itic n in h s 
Dictionary of Birds lhe collection of sk ns f 1 
ornithological museums or fishing tackle we ire told 
is f *r more likelv to extemnn ite a few rare birds th n 
the milliner) trade —who we are also told ire the 
real protectors of birds — ever will be 1 he gre it 
bird collection in the British Museum the 1 irgest in 
the world contains probiblv about 500000 skins the 
result of more than a centurv s assiduous im issing 
I he present writer his been witness of thit numhu 
of humming birds (chiefly) and other bright plum ige I 
denirens of the Biazilnn woods all killed m the 
breeding seison being shipped in one consignment 
(and that not the sclitarv one of the season) from 
Rio de Janeiro to London and has seen in the 
Moluccas 1 single canoe load brought b> n itive 
hunters consisting of scores of thousands of the most 
gorgeous me mbers of the New Guinea ivi f iun 1 spre 11 
out like wheit in 1 godown awaiting shipment 1 
Europe 

Such extensive massacres in which not onl) the 
parents but the nestlings perish may go on for >t irs 
and not become verv obvious without invt stigation on 
the spot, but history shows that the results ippear 
only when it is too late for protective measures to 
be taken When a species his been reduced in 
numbers below a certain point natural enemus 
red in tooth and claw and causes difficult to dc 
tannine begin to operate and these complete the 
ruthless work of man without his further interfer 
ence Another good reason for legal regulation of this 
trade is that bv the extinction ofdominant species in 
a region the equilibrium of nature is disturbed ind 
results disastrous to agriculture and in other dim 
tioos arise These questions formed the theme of 
many serious discourses by ornithologists from ill 
ports of the world at the congress held this summer 
In Berlin There the concensus of opinion was that 
measures mutt be tiken internationally to prevent the 
pres en t wanton si lughter of birds t 
The burden of this book is that the plume-traders 
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will suffer great los* by the exclusion of skins and 
feathers from this country lhe sune cry was rai&ed 
by the blave-traders agunst the emancipators who 
struck at a legitimate and honest trade and an 
important industry in this country One correspon¬ 
dent of the Times writes (p pH) it is generous of 
)ou to offer your columns to both sides of this con¬ 
troversy Mr Smith less generous excludes all 
correspondence sent to the same journil on tht pro¬ 
tectionists side from one of the letters hi publishes 
we learn that the feather tndc m npidly going to 
other countries for reisons indtpendent of threatened 
legislation or of interference bv bidl) inf rmed agili 
tors 

If it bt true thit the re illy lirge part of the tride 
is done in the millions of pi ultry and game birds 
plumage quills ind tills (p io^) why, then this 
great outer) igainst thi protection which the trideis 
siy they desire of the nust beautiful and useful of 
living creatures since tropic it skins form in England 
so small a portion ( f the tr ide \mong the demands 
if the traders one is protution f« 1 th birds at their 
natal centre c nly 1 his the Got eminent to some extent 
h is d ne and can do only 111 its ow n possessions 
still its legislation msteid tf not stiunng the pre 
scrvation of a single bird (p H4) 1% providing ind 
will inireasingly provide \eiv lirge areas of sanctuary 
fir them It would stult fv itself if it dlowed the 
importation of feathers from everywhere else but pn 
hibited it from its un domini ns \nothei demand is 
a close seison (in Indn Ur inst ince) after which 
^kins and plumes would be tllowel to be ixported As 
it is in the breeding season chiefly during which th 
birds don the ornament tl plumgt foi which high 
prices are p ud it is obvious—hum in av rice being 
whit it is thit bird slaughter wruld be carried on 
surreptitiously during thib seas n and the results 
quietly stored ayy 11 until the closure w as ovt r I he 
txpense of enforcing 1 cU st seison being prohibitive 
the next best means of staying the evil is prohibits m 
of export The lgitition his lorn tiken up by th 
Ornithological Congress and u< m iv shortly 1 ok 
forward to intern it ion a I regulilicn of the trade 

1 his book m iv contain the truth iboul the t< I 
lection of aigrettes and bud skins as it appe irs tc 
Mi Harold Hamtl Smith but we conscientiously 
believe that c\en unpreiudired disinterested human! 
tirian in this country will repudiate his assirtion 


A MONOGRAPH 01 THF OhiPI 1 

T HOUGH this monograph is rtplcte with exict 
and in many cises novel information regarding 
the outward aspect and bones of the ckipi it will 
certainly strike the general reider as well is the 
zoologist as being in incomplete treatment of the 
subject This may not be the f lult of its pnncipd 
author Sir E Ray I ankester ind is certainly not 
that of the keeper of the Natural History Museum 
Dr Sidney F Harmer but is tpparcntlv due to the 
financial control disliking the expense of publish ng 
the volume of text which should hive lccompinied 
the mere illustrations included in the \olum< under 
review The reason giypn is that is Jules hraipont 
has alreadv published a monogriph of the Okipi for 
the State Museum of Ter\ueren Brussels-an admir 
able piece of work it is gener d!v admitted to be—the 
publication of the text of Sir b Ray I ankester a 
studies and deductions would be superfluous It is 

1 A Vonognph of tba Okapi Bv Sir E Bay Lanke*cr K C B 
ms MtadbyDr W 0 RidawooH Pp vr 1+48 ptatu Ooodon 
BntUb Ifoaaan (Natural Hut ry) prntad by Omar of thoTnutava, 
1 Co B QtuuUcb DuIm a d Co Lid ipxo ) Pnco tji 
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difficult to agree with the propriety of such a decision and above the eyes swelling to which attenfeoJI *Veh 
ami it is to be hoped that before long the text which immediately directed by the whorls of hair in the Skfn 
should accompany these illustrations will also be of my large specimen which suggested that tjbf okapi 
printed and published especially as in the interval of could develop giraffe 4 ike horns on those places 
time which must elapse further accurate information The complete skin and skull obtained for me fay 
regarding this interesting beast may have come to Lieuts Meura and Eriksson and now in the British 
hand (1 be present writer has just been advised by Dr Museum were shown conclusively to belong to an 
Bumpua of the Natural History Museum at New example that was sub adult name!) not grown to its 
York that a collector sent out by that museum has fullest size of development Ihe sex was very doubt- 
succeeded in capturing alive a male female and calf ful The natives who brought in the skin seem to 
of the okapi and these living forms of the animal are have spoken of it as the skin of a male but it was 
now being conveyed across the Congo basin for ship generally adjudged to be a female 
ment ic New \ork) M Fraipont s work moreover As soon as attempts were made to transmit okapi 
complete as it was for the date of its publication m specimens to Europe the zoological authorities Lt 
1908 i* not nearlv so accessible to ordinary students Brussels I ondon and PariB were not long in having 
of zooIom a * the British Museum publications in their hands skulls of undoubted male okapis 

Tht history of the discovery of this Giraffid form at possessing ossicones three inches long or more some 
the ven opening of the twentieth century has already of which bore at the tip a small piece of naked 
been related so frequently that it does not need to be bone equivalent to the beginning of an antler Other 
repeated But the specimens rece ved during the first skulls again supposed to be female were quite horn 
few \tnr* fron the j resent writer and others left less In some cases minute ossicones were dl*» 
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those zoologists who studied them in some perplexity covered under the skin The general conclusions to 
for thi\ seemed to ind cate when closely compared which zoologists were brought by the imperfect mate 
and examined the existence of two types or even nal at their command were that there were either 
species of okapi There was considerable difference two species of okapi one horned and one without 
for example in the arrangement of the stripes on the horns or that the comparatively speaking hornless 
hindqu rters between the first strips of skin sent home female okapi was larger than the mole for the 
by myself m 1900 a id the complete skin obtained by homed skulls of all die known male okapis are found 
me with the help of Lieuts Meura and Eriksson in to be smaller than those of the specimens of hornless 
1901 and still more in the specimens secured later by females 

the Belgian officers in the Congo basin end a number Then again the skulls seemed to be divisible into 
of Bnt bh explorers or natural history collectors two senes broad and narrow The question of two 

As olrcxdv stated by M 1 ra pont this variability distinct races subspecies or species of okapi (the 
of the alternations of black and white on the hum first known of which was styled Ofea^ta fohnstom) 
quarter* and fore limbs must apparently be accepted can only be decided finally by extended research 
as a characteristic feature of the okapi and oan M Jules Fraipont came to the general conclusion td 
scarcely*be regarded as of specific value But then 1908 that there was but one species known to us 
arise* the problem of the existence and non-existence which he re-named as above but opined that there 
of ossicones Both the skull* sent home by me in might be distinct local race* varieties or even sub- 
1901 wtift found to be hornless though one presented species within a geographical range which although 
•light swelling* of the bone* at the base of the nose described in the monograph under review as of limited 
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mm really not so ^ restricted after all I he 
notes and observations of explorers and Belgian 
OtteUfs show that the okapi is met with from the 
jftdmty Of Nyangwe in the eastern part of the C ongo 
bean at no great distance from the west coast of 
Tanganyika and from between 4 0 and 5 0 south hti 
tude to the River Welle at the same distance mrth 
Of the equator and almost to the banks of the Sem 
likl River and the forests west of Lake Albert Nyanza 
while its western range has already been extended 
(north of the main Congo) to the lower course of the 
Mubangi River which lies not far away from the 
geographical limits of the Cameroons district In 
deed it would not surprise me at all if some such 
explorer as Mr Ceorge Bates discovered the oknpi 
in the Cameroons hinterland just as he has discovered 
there the Black Forest pig and other equatorial 
African animal* first recorded in the East or Central 
African forests 

Whether the okapi is found anywhere to the ucst 
or south of the course of the main Cong is as \pt 


I\TERNATIONAL MINERAL STATISTICS 1 

T O the student of mining economic* pait iv of 
the Mines Report is always a volume of special 
interest Ihe publication of Colonial and foreign 
statistics in the present form was due to the initiative 
of the late Sir Herbert Lc Neve Foster to whom all 
interested in mineral stitistics owe a deep debt of 
gratitude No one however w is more sensible than 
Le Neve Foster himself of the mans shortcomings of 
this publication as the writ r of the present review 
can ptrson&llv testif) and it is a muter of great 
regret that so little has u t been d ne t remedy some 
of the more glaring of the defects of this publication 
It is not to be inferred th it the reimvil of these 
defects is 1 simple or in eisy matter or even that 
it lies within the piwer <f iny one individuil to 
accomplish it for it is highly probable that nothing 
short of in alternation il agr emt nt Am Higst the great 
mineral producing countries <f the world can effect 
this end even partially Such a work as the present 
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unrecorded just as wc have no record of the existence i 
of any anthropoid ape in the 1 rans Congo regions | 
bo far as our imperfect information goes the mam 
stream of the great Lualaba Congo acts as the limit 
of distribution of some other forms of mammals and 
tt may well be that at the time these creatures entered 1 
tropical Africa the greater part of the Congo basin 
was still a vast shatlow fresh-water sea A good 
many of the creatures of the equatorial belt of Afuca 
extend from Mount Kama and the bast African and 
West Tanganyika forests right across Uganda and 
the northern Congo basin to the Lower Niger the 
Gold Coast Liberia and Sierra Leone but of this 
series so far no trace of the gorilla the okapi or the 
Block Forest ptg have been mot with westwards of the 
Lower Niger or even of the Cameroons though there 
are Dutch records of the seventeenth century as well 
aa existing native traditions which point to the exist 
eftce of some form of Black Forest pig in the Liberian 
forests 

H H Johnston 
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ha* for its mam object the ccmparison of the m neral 
output* of various nations and of the conditions under 
which thi* output 1* obtained mainlv with reference 
to the labour engaged m its production and the reh 
tive danger of the miner 9 occupation It is a huism 
that no real comparison is possible unless similar data 
arc compared and it is here that the main difficulty 
lies the same terms being used in different countries 
with widely different meanings 

To take a striking example we find in the Introduc 
tion a statement to the effect that the de th rate from 
accidents m coal mines is as follows for the vear 
1908 — 

. Per 1000 Persons employed 

United Kingdom, I 32 France o 95 

British Empire I 45 Germany 2 46 

Austria 1 10 Un ted States 3 42 

Belgium 1 07 Foreign countries generally a 34 

1 Horn* Office M n«s And Q ar m fsneral Report and State! & for 
19081 By tba Ch «f lapse or of Man Part v Colon al and Foraifo 
fttatoucs Cd 9084 (191a) Pr c* w 8/ 
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This statement ib given without comment or ex¬ 
planation, and leave* us to draw the obvious inference 
that coal-mining in the United Kingdom U attended 
with considerably greater risk to the miner than is 
the case with our French and Belgian neighbours 
Jo those who know the true facts, it is, however, by 
no means certain that this greater risk in this country 
is h real rather than an apparent one It is a curious 
fact that in no country docs legislation define what is 
meant by a fatal mining accident In the United 
Kingdom our inspectors have adopted a working 
definition which answers all purposes, although devoid 
of legislative sanction, and class as a fatal accident 
anv accident that directly or indirectly causes the 
death of the victim within twelve months after the 
occurrence of the accident In Belgium, however, 
only those accidents are considered fatal that directly 
cause death within thirty du\h of the accident, whilst 
in I*ranee, where no definition at all is attempted, an 
accident is only classed as a fatal accident if it causes 
directly the death of the victim, either on the spot or 
at an\ rate within n very short interval of time, whilst 
In Germany and Austria It would seem that for nn 
act ident to be classed as fatal it must directly cause 
immediate death 

It is thus obvious that if the French or Belgian acci- 
di nt list were calculated upon the same basis a** the 
British, the death-rate in those countries might quite 
conceivably appear to be highei and not lower than 
our own When the supreme importance of this 
matter is considered, and when it is remembered that 
exery one of the countries concerned is tngaged in 
discussing legislation to promote the greiter safety 
of the miner, such legislation being not infrequently 
based upon the comparative degrees of safety as show n 
b\ the ratios of fuud accidents in the different coun¬ 
tries, it is surely a pertinent question to ask whether 
it is impossible to agree upon an intei national defini¬ 
tion of a fatal accident 

Coming next to the statistics of production, a cer¬ 
tain degree of uniformity has been attained by express¬ 
ing all the output* in metric tons On the other 
hand, however, there are unfortunately minv different 
methods in use for estimating the outputs Begin¬ 
ning with the first mineral on the list, namel\ coal, 
there arc many sources of error in the apparently 
simple task of recording the coal output Even in the 
United Kingdom the returns as between different 
collieries are not comparable, the practice being here 
to return as output the total weight of mineral drawn 
up the shuft, regardless of the fact that this may con¬ 
tain more or less stone So that if of two mines, 
which produce an eaual quantity of coal properly 
speaking, the whole of the stone is in one case picked 
out below ground, whilst In the other a good deal of 
picking is left to be done on a picking belt at bank, 
the latter will be returned as producing more coal 
than the former Again, the question of colliery con¬ 
sumption has to be considered, a certain proportion 
of the coals raised is used for the purposes of the 
colliery itself, in order to generate steam for the 
various engines at work, whilst In other cases, again, 
some of the miners are supplied free with coni for 
domestic purposes, this coal constituting in effect a 
portion of their wages It Is obvious that it will 
make a considerable difference in the output returns 
if the colliery consumption under one or both of these 
heads 19 included or excluded 

The b$stn>lan would probably be to return onlv the 
vendible coal as the output of a colliery, in which 
case the coni supplied to the colliers, and In effect 
sold to {hem a 9 part of their wages, should be In¬ 
cluded, not that used for raising steam More 
important, however, Is It to have a definite rule, which 
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rule ought to be dearly and precisely set forth In > the 
returns, some legislative enactment on the subject 
is obviously required fn Belgium the returns until 
quite recently were always those of the < 4 tl raised 
including stone, of bite years some collieries have, 
however, returned only vendible coal, whilst others 
adhere to their ancient practice In France the petum 
represents the vendible coal plus the colliery coftgitnp- 
tion In Germany the output returns comprise 
vendible coal plus colllerv consumption plus a certain 
allowance for wastage Further, it must be remem¬ 
bered that on the Continent the coal itself is ver> 
often not weighed, but its weight is estimated from 
the volume e e from the number of tubs of a known 
capacity, produced by the mine Here, again, it is 
obvious that we are comparing figures which we have 
no means of reducing to any uniform denomination, 
and here, ag'un, it is most important that there should 
be an international agreement ns to what is meant by 
coal output 

Most countries assign a value to their coal produc¬ 
tion, and in the introduction to the present report the 
values of the coni outputs of some of the leading pro¬ 
ducers of the world arc tabulated It is interesting to 
calculate trom this tnble the values assigned by the 
various counLnes to their coal, the figures obtained 


being as follows — 




United Stale* 

5 79 * 

per metric ton 

Great Britain 

878 

11 

*1 

Germany 

7 9 i 

11 

>• 

Austria and Hungary 

6 10 

11 

ti 

France 

12 68 

11 

ii 

Belgium 

12 92 

11 

n 

It Is obvious at find sight that these 

coal values 


must be based on more or less arbitrary data, and 
possess no scientific importance Intrinsically trench 
cool Is certainly not worth more than twice as much 
os Amencan coal, in fact, so far as absolute value 
goes, the American cnal, which is here ri turned as 
the least valuable of all, is actually the most valuable 
as a large proportion of high-class anthrucite enters 
into the American production Undoubtedly the 
determination of the value of a given mineral produc¬ 
tion is a difficult matter, even if a precise definition 
be adopted, it would probably be best to take as a 
basis the value of the mineral loaded up ready for 
transport nt the mine, or, in other words, its selling 
pnee less the cost of transporting It to a market ana 
marketing it, the only drawback to this mode of 
valuation lies in the fact that the values thus assigned 
may be liable to wide fluctuations in accordance with 
the lows of supply and demand Fortunately, it mnv 
be said that of all the data contained in this report, the 
monetary values of the mineral production are prob¬ 
ably the least important 

In some cases, improvements have been introduced 
In the methods of stating the returns, thus gold and 
silver are now returned in kilograms of fine metal In 
many cases the output of metalliferous minerals Is 
stated, not in terms of the weight of ore, but in term* 
of the weight of metal rontained in the ores The 
heading in the report before us says, “contained in 
or cfctained from ore,* f but we assume that the latter 
half of this phrase is an error The figure that is 
required is cither the amount of metal contained In 
the ore or else that obtainable frotA it, the two being 
by no means equivalent statements If the former is 
adopted, it means the weight of ore multiplied by the 
percentage of metal contained in it as determined bv 
accurate chemical analysis, not bv so-called commer¬ 
cial assay If the latter method la adopted, the return 
would give the amount of metal that can be obtained 
from the ore by the smelting operations to which it Is 
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subjected in each caifc, and it ia therefore less 
lain the former figure by the smelting tables of 
various kinds The latter form of return would be*| 
decWpiy the more useful, but ts the more difficult to 
ohtaut correctly It is, however, essential that one 
or other of these two methods be adopted, and not 
sometimes the one and sometimes the other 
.The report also deals with the number of persons 
employed m producing the mineral output of the 
Parlous countries, and thero is perhaps no portion of 
the statistical records before us in which more diver¬ 
gent methods of enumeration are made u*e of 
Some countries return indiscriminately men, boys, 
women, and girls, and some Europeans and 
natives all under the same heading, whilst 
others separate these categories In Germany 
the usual practice is to return the full number 
of all names on the register, ill or well, at 
work or idle, working whole shifts or only parts, 
working throughout the year or onlv for a portion, as 
the number actually employed Ihe present writer 
does not know with certainty what the practice is in 
Great Britain, and doubts whether there is any gener¬ 
ally accepted practice, certainly there is none that 
hag legislative sanction Most managers in this 
country sunply return the number of men on 
their books on the day when the return is 
made out, a few seem to consider that the 
number of shifts worked m the year divided by the 
the number of shifts worked In the year 
divided by the number of actual working diys A 
better method probably would be to take as the 
average number of men employed daily the total 
number of shifts worked in the year divided by the 
number of possible working days \ still more exact 
method h is been proposed by some authorities and 
is earned out in some places on the Continent, 

In connection with schemes of insurance, nunieK, 
to take the total number of hours worked 
in a year by the whole of the workpeople 
employed, and to divide this figure by some st mdard 
figure which shall represent the average number of 
working hours in a year, this average number might 
for the United Kingdom be taken as 2400, namely, 
loo days of tight hours Obviously here, again, an 
international agreement is indispensable Further- 
more, it is necessary to decide whether any, and if 
so, which of the mine officials shall bo included m 
the list of mine workers, the general practice appears 
to be to include subordinate officials but none of the 
staff and none of the office employs, but hero agnm 
much diversity of practice exists 
Further difficulties arise with reference to the classi¬ 
fication of mine workings, our distinction between 
mines and quarries being quite different from that 
which obtains in other countries There is no uni¬ 
formity of practice tn respect of the substances which 
ought properly to be included in a return of mineral 
output, and It is an open question whether, c g, brick- 
clay should be included as well as fire-clay, salt derived 
from sea WAter as well as rock-salt, and so forth 
Enough has been said to show that the figures in 
the report before us must be used cautiously, and 
that it is unwise to attempt to draw deductions from 
them unless their meaning is quite fully understood in 
each case No doubt this fact detracts considerably 
from the utility of such a report but it need hardlv 
be said that not the slightest blame can be imputed 
to those responsible for the report for the existing 
State of affairs The work of the statician should, 
however, always be more than the mere unintelligent 
accumulation of figures, and here there is amble scope 
for someone who could persuade the pffhcipal mining 
oountriefl of the world to agree upon a common basis 
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for drawing up the essential elements of mineral 
records 

At the recent International Congress of Mining and 
Metallurgy, the question of the unification of mineral 
statistics occupied a prominent position, and, in fact, 
the only resolution that was thought worthy of being 
brought before the general meeting, and was 
unanimously adopted, was to the effect that the con¬ 
gress should urge upon the various Governments there 
represented the importance of the adoption of an in¬ 
ternational system The report just published by the 
Home Office is only another proof, if such were 
indeed needed, of the urgency of such a step, and it 
is greatly to be desired that our Home Office would 
take upon itself to lend the way in this matter It 
has for many years past made n special fenture of the 
collection of International mineral statistics, and It 
would be eminently appropriate that Great Britain 
should inaugurate an attempt to arrive at an inter¬ 
national understanding, there can be no doubt that 
the other Great Powers interested in the question 
would heartily welcome such a step, and that an 
international commission could easily enough arrive 
at n satisfactory arrangement Until this has been 
done, all the expense care and trouble involved in 
producing part iv of the “Mines Report—Colonial and 
Foreign Statistic*, M must necessarily be to a large 
extent wasted, since it cannot but fail in ttiwne a 
proper comparative view of the world’s mineral in¬ 
dustry Hrnrv Lous 


NOTES 

The Times rorrespondent at Storkholm report * Ih it the 
Nobel prize*, amounting to more than ftooof each were 
distributed bv the King of Sweden on December 10 with 
the usual ceremonial All the prizewinners were present 
to receive their prizes and give the statutory lecture, except 
the winner of the prize for literature, Herr Paul Hevse, 
who was prevented by his advanced ngi from attending 
ihe other recipients w< re Profs Van der Hails (phislcs), 
Wollach (thtniurtrj), and Kossel (medirme) 

1 iie Physical ^kjcletv’s annual exhibition, which is to 
be held on Tuesday, December 20 will bo open both in 
the afternoon (from 4 to 6 p m ) nnd evening (from 7 to 
10 p m ) Prof J \ Fleming, FRS, will give a dis¬ 
course at 41^ pm, and again at ft pm, on somt 
improvements In transmitters and rereivers for wireless 
telegraphy, and Mr R W Paul will gm a numUr of 
kinematogrnph demonstrations of some ph>sical pheno¬ 
mena Most of the leading makers of sen ntific Instru¬ 
ment* are sending apparatus to th« exhibition 

Tfri opening address b> Dr Muir, C M C, , FRS, to 
the South African Association for the Advancement of 
Science was delivered before a large audience in Cape 
Town on the evening of October 31, the dny of the arrival 
of the Duke and Duchess of Connaught to open the L nion 
Parliament The main subject dealt with was 11 The 
State's Duty to Science," and the South African news¬ 
papers all agree that nothing more Important or more 
suitable for the occasion could have been chosen The 
State was viewed In succession as an educationist, a land- 
owner, a health guardian, and as a patron of pure science, 
and under eaqh head illustrations were given from the 
past actions and present needs of Cape Colony The 
chief part of the address is reproduced elsewhere in this 
Issue, The Minister of the Interior, General Smuts, In 
propoelflg the usual vote of thanks, threw out some hope 
that the day of university reform In South Africa was not 
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far distant At the cIok of the meeting Dr Muir pre¬ 
sented thr South Africa medal to Prof J C Beattie, for^ 
hiB magnetic and other worlc 

lui jubilee of the German Agricultural Society is being 
■com mr mo rated In Beilin this week by a series of mnt- 
mgs Ihe Berlin correspondent of the Timet slates that 
at the meeting on December xa a vast audience In the 
building of the Pruhslan Diet listened to the <ongrniulu- 
tlons of the Gorman Emperor, the Imperial Chancellor, 
the Prussian Minister of Agriculture, and other dis¬ 
tinguished j>er , '>onages In the course of his irimrks th« 
Emperor Is reported by the Timex correspondent to hive 
•aid —*' Many i wed has been scattered sinu; the mhIpIv 
was founded twenty-five years ago, and his sprung up 
and flourished under the blesslngb of peace Admirably 
have you succeedod in adopting all the advances in science, 
in botanx, in chcmibtrv, In the breeding of animals, and 
In industry, and so increased the efficiency of German 
agriculture and raised the value of Germany \ soil Accept 
my most cordial good wishes for the future May thr 
agricultuial population continue lo hold its own ns the 
■core of the people, trustworthy In all circumstances, to 
the advantage and welfare of the Fatherland ” 

A general meeting of opticians and others wtb held in 
the rooms of the Chemical Society, Burlington House, on 
Tuesdnv, November aq, to consider tho desirability of 
making airnngrments for the holding of an Optical Con¬ 
vention in 19ra The chair was taken bv Dr R 1 Glxzr- 
hrook, C R , 1 RS, as chairman of the peimanent com¬ 
mittee \ resolution was rnrried nem eon that, pro¬ 
vided sufficient fin inclal support is obtained, an optical 
convention be held m the spring or early summer of 1012 
The mam ohjects of such a convention were specified ns 
being —(1) the holding of an exhibition of optical and 
allied instruments, (a) the preparation of a catalogue of 
optical and tilled instruments of British manufacture to 
serve ns a ron\enirnt work of reference for all users of 
Optical md scientific instruments, not necessarily to be 
limited to instruments actually exhibited, (3) the holding 
of meetings foi the reading of papers and for discussions 
and demonstrations on optical subjects, {4) the publit ntion 
of a volume of Proceedings, in which these papers would 
"be collected together The questions of the inclusion of n 
foreign section and of the scope of the convention and 
exhibition were discussed, and an organising committee 
was nominated to undertake the work of making thr 
necessary arrangements for the convention 

Thf \gendn Club, which was formally inaugurated by 
a banqutr last week, proposes to organise effort, know¬ 
ledge, and Influence for ihf purpose of getting things done 
which need doing for the benefit of the community The 
movement first acquired publicity through 11 An Open 
Letter to English Gentlemen 11 in the Hibbert Journal 
This letter, and the club Itself, appeal frankly to the 
Idealism and the goodwill of the best men, but an equally 
essential characteristic of the club Is to organise the 
altruism of Its members with at least as much efficiency 
as that of the most successful modern business The club 
expressly enunciates its need of guidance by scientific men 
in determining the agenda to be undertaken and in many 
details of Its work It » a coordinating society, and not 
one that overlaps the work -of other bodies devoted to 
special purposes Among other methods to bo employed 
ft that of the most extensive publicity It should be able 
to wm recognition of the Importance of scientific educa¬ 
tion, to spr4}f scientific ideas, and to extend the appHca-, 
~tion of jarlentific method and remits to the Affairs of every- 
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day life It contemplates the encouragement of iilliafii * 
especially perhaps In social science, and its scheme includes 
groups of associates, among which are mentioned engineer¬ 
ing, literature, medicine, and science In thus applying 
tested principles and modern methods to the desire to 
help, which, tf sometimes latent, is almost universal, the 
club is effecting, at a slnguhrlv opportune and critical 
moment, a new 11 grouping," which may prove a signifi¬ 
cant step forward m social evolution There is no entrance 
fee and no fixed subscription Monev without other sup¬ 
port I* neither invite! nor desired, but cooperation, with 
or without subscriptions, Is both sought and welcomed 
Ihe address of the club Is 4 f****ex Court, Temple, EC 

The repott of the council of the Scottish Meteorological 
Sol lety wah presented to the general meeting of the society 
held on December b From it we learn that the prize of 
a ol offered for competition amongst students and graduates 
of the Scottish universities for the best essay on a meteor¬ 
ological subject has been awarded by the council to Mr 
David MacOwan, of Edinburgh University, for an essay 
on “ Observations in Atmospheric Electricity in and near 
Edinburgh " 7 he council reports with satisfaction that lh< 
publication by the Royal Society of Edinburgh of thr 
observations made on Ben Nevis 'ind at Fort Wilhum 
from 188^-1904 has just born completed by the issue of 
vol xilv of the Ti aiisortions of that society This marks 
the completion of a great enterprise, and it is noted ihnt 
not only have tho obseivntions themselves been printed In 
detail, but that thr four volumes In which they appear 
contain also numerous papers in which various theoretical 
and practical aspects of the observation* are discussed It 
is a matt* r of further satisfaction that almost simul¬ 
taneously with the completion of the publication of the 
Ben Nevis observation!, the society has, through the 
generosity of its friends, been entirely relieved from the 
burden of debt v\hich it had to assume when the observa¬ 
tories were closed In 1904* Ihe following officers were 
elected at the meeting — President, Prof A Ctum Brown, 

F R S , viec-fnrsidents, J Mackty Bernard and Ralph 
Richardson, council, J Macdonald, Dr C G Knott, Sir 
David Paulin, G Ihomson, H M Cadell, Captain H G 
Lyons, FRS , Sir A Bucbnn-Hepburn, Bart , G G 
Chisholm, and M M'Callum Falrgneve, hon secretaries, 
R T Omond and E M Wedderburn, hon treasurer, 
W B Wilson 

Cancer once again formed the subject of the Bradshaw 
lecture, dellverfd by Sir Arthur Pearce Gould at the Royal 
College of Surgeons on December 7 before a large and 
appreciative audience, which included Prince Alexander of 
Teck For three years in succession, 1903, 1904, and 1905, 
cancer—although the conditions of the endowment mention 
merely a 11 lecture on surgery "—was discussed in specu¬ 
lative fashion and in Its surgical aspects by one Bradshaw 
lecturer aftor another This was when the modern revival 
in the investigation of this disease was In its beginnings, 
and had contributed littJe that was new or could be 
properly appraised Perhaps from the mere fact that all 
had been said, and said ably, that could be said, perhaps 
from a feeling that it was unseemly to harp always upon 
the same subject, cancer has been left alone for four 
years It was well to revert to it agAki, for by doing 
so Sir Alfred Pearce Gould put himself In the position of 
being able to assure his hearers that great advances In 
knowledge have been made, and that the pessimistic views 
held by those brought most In contact with the disease 
are giving way before new hopes Tfye lec tur e r showed 
that the four years* respite had sufficed for the results Of 
ths comparative and experimental investigation of earner 
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to tUtS m a deep Imp owkw upon the leaders of the surgical 
p f afe wloii> He had much to Mjr which no previous Brad** 
thaw lecturer ever had an opportunity of knowing, and 
much that even hU Immediate predecessors had not had 
time to assimilate. The lecture* which appeared in full 
In both the Lancet and the British Medical Journal of 
December 10, will repay tha perusal of all interested In 
this complex problem and the efforts that are being made 
to solve H 

Com Mi mss have nowadays become quite a usual form 
for the organisation and supervision of scientific research 
to take, and Investigations conducted under their aegis 
may at times not redound In full measure to the credit 
of the actual workers Therefore, in Sir Alfred Gould's 
Bradshaw lecture on cancer it is gratifying to note this 
generous tribute paid to the workers who have raised the 
English school of cancer research to Us present pre¬ 
eminent position among kindred organisations abroad 
The lecturer said —•“ This college, in conjunction with 
our sister In Pall Mall, by the Initiation, control, and 
housing of the Imperial Cancer Fund, has taken a verv 
prominent part in this movement, and it is a imtter of 
great satisfaction that the researches carried out in our 
laboratory are universally recognised as having been of 
fundamental importance We gladly recognise that nil the 
success which has attended, and may hereafter attend, the 
labours of Dr Hashford and his distinguished associates 
is not due to the association with these Royal colleges, 
nor to the sources from which the fund has been collected, 
but to the ability, the wide knowledge, the patience, And 
the honesty that are associated with the laborious industry 
of the workers " However excellently committees may be 
constituted for advisory purposes and for control, they 
can never replace the initiative and enthusiasm of in¬ 
dividual workers It is gratifying to know that this prin¬ 
ciple Is acknowledged in the investigation of a subject 
of such great public moment as is cancer 

Thx death is announced of Captain G E Shellev, the 
youngest son of the late John Shelley, of Avington, in 
Hampshire* and nephew of the poet After a short service 
in the Grenadier Guards, Captain Shelley retired from the 
Army and devoted himself entirely to ornithology, especi¬ 
ally to that of Africa* Captain Shelley’s earliest publica¬ 
tion was a 14 Handbook on the Birds of Egypt," a most 
useful companion to the voyager on the Nile, illustrated by 
many excellent coloured plates drawn by Keulemans He 
next turned his attention to the sun-birds (Nectarimidse), 
and In 28S0 completed a beautiful quarto work containing 
coloured figures of every species of this brilliant family, 
which may be said to represent the humming-birds of the 
New World in Africa and Aua, although the two groups 
are by no means nearly related to each other In 1890 
Captain Shelley was requested by Dr GUnther to join Mr. 
Sclster In preparing the nineteenth volume of the great 
41 Catalogue of Birds In the British Museum ” To this ha 
gladly consented, as among the families included In this 
volume were the cuckoos and other groups of which he 
had made a special study Captain Shelley now planned 
a general work on the birds of Africa, in which he pro¬ 
posed to compnso an account of all the birds known to 
occur in the Ethiopian region. The first volume of this 
Important work was published In 1890, and succeed mg 
vplurtus were Issued up to 1906, when tha failing health 
of the author brought the continuance of the work to a 
step Besides these three works^ Captain^ Shelley was for 
qtagy 'years a constant contributor to the , the journal 
of qntkhology published by the British Ornithologists 1 
of which hg was a well-known member He was 
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( also an excellent field naturalist, and made many excursion* 
to different parts of Africa In order to observe the bird 
life with tu* own eyes and to add to hts valuable collec¬ 
tions, which, we believe, have attained a final resting, 
place in the British Museum 

Thi Berlin correspondent of the Times reports the 
death, at seventy-eight years of age, of Prof Franr 
Kdnlg, who held In succession the chair of surgery at* 
tlie Universities of Rostock (i86q), Gttttlngen (1875), and 
Berlin (1895) He retired from the latter chair in 1904, 
His reputation was based largelv on his skill in the treat- 1 
ment of articular tuberculosis, on which he published a 
monograph in 1883 (later edition, 1895) Ho was also 
author of teaching manuals of surgery, which were fre¬ 
quently republished 

Thx Aeronautical Journal for October contained the 
announcement that the council of the Aeronautical Society 
had conferred the gold medal of the society on Mr Octave 
Chanute, consulting engineer, of Chicago It was re¬ 
gretted that there was no immediate prospect of his being 
able to receive the medAl tn person, owing to the serious 
f(huts which overtook him at Carlsbad, from which, bow* 
ever, it was confidently expected that he hod recovered 
after removal to Paris It Is with greater regret that we 
now learn of the death of Mr Chanute at seventy-eight 
years of age Bom in Pans in 183a, Chanute trained as 
an engineer In America, where his professional duties in¬ 
volved the construction of numerous railways and bridges, 
Including consultative duties connected with the New York 
elevated railway, wood preservation was also his speciality 
From 1874 onwards Chanute became interested in the 
problem of aviation, and not only did he make numerous 
experiments with models, but shortly after, or perhaps 
simultaneously with, LUienthal and Pilcher's experiments 
in Europe Chanute took up the practical realisation of 
gliding flight in America in collaboration with Mr 
Herring and Mr Averv A large number of glides were 
made with different type* of glider, commencing with a 
model based on tha descriptions of Le Brin's historic 
11 albatross," and including gliders with a large number 
of superposed planes, but the type finally adopted was a 
biplane gilder furnished with a smallish balancing tail 
Although balance was, at a rule, maintained by moving 
the body, Chanute embodied in his apparatus the prin¬ 
ciple of a flexible framework, which thus paved the wav 
for the Wright Brothers’ 44 warping " devices and similar 
arrangements for the recovery of balance and counteraction 
of Instability, which form such a noteworthy feature or 
modern aeroplanes The glides made with his machines 
ware remarkably successful, and, the practising grounds 
being among sand dunes, no fatalities ensued Chanute 
was the author of a number of papers and reviews dealing 
with the flight problem, and the Wright Brothers, the 
late Captain Ferber, and numerous other aviators were 
indebted to him for much valuable assistance 

Thx annual general meeting of the Royal Agricultural 
Society of England was held on December 7 It was 
announced that the total membership is now 10,129, having 
reached five figures for the first time since 1901 The 
report, which was adopted at the meeting, contains 
abundant evidence that the society is assisting scientific 
research In agriculture in a substantial manner At the 
Woburn Experimental Station, in addition to general ex¬ 
periments, trials have been made of the new varieties of 
crow-bred whsati Introduced by Prof Biffen, of Cam¬ 
bridge and also of French wheats The residual values 
of caklum cyanamide and nitrate of hme have been ascer-^ 


NATURE 


[December 15, 1910* 


2*9 


turned in comparison with sodium nitrate and sulphate of 
gtnmonn The pot culture work hat included further 
experiments on the influence of magne<ua on plants The 
HUN experiments concerned chiefly the use of line in 
different forms ind 0/ lithium The question of green 
mununng with leguminous and non leguminous crops re 
spcctivel) has Wn idvanced a further stage In the 
but in cal department some forty speumens of infected 
plans wire sent for examination For the most part 
these wtrx attained by common diseases, but tht follow 
ing are not so generally met with —silver leaf on black 
currant Pseudomonas on swede, and Hypomvcces on 
mushrooms 1 wo diseases one on mangolds the other on 
aspara^u^, arc jppirently new to sen nee and are now under 
Investigation Jhc soup ty has decided to carry out L\pen 
mentt with lalvts it the Woburn Farm for the purport 
of demonstrating that by means of isolation it is possible 
to n nr healthy stock from tuberculous parents I ord 
Rothschild has undertaken to provide free of all expense 
to th sociitj thirty < lives for the purpos & of thi pro¬ 
posed demonstration lhe amngements are in the hands 
of 1 special lommitt e md Sir John McTadyoin hu 
undertaken to supervise the demonstration With th vuw 
of enabling the Royal 4 Vettnnory kollcge to mike further 
invest!^itions is to Johnc s disease an objure dts is of 
sheep nut with in certain parts of Fngland and vucnu 
tion as a preventive ag unst tubeitulosis In cattle th 
council has agreed to make 1 special gr int to the college 
of aoo/ pu innum for three years commencing on 
Januin 1 191J 

1 11E trustees of the B<it memorul fellow sh ps for 
medical repealch have elected the following persons to 
fellowships W* give in each case the general ihirut r 
of the proposed lescarch and the plict where it is in 
tended to cany out the research —f R EUtott pathc 
logic tl changes in the suprarenal gland* at the Medu d 
bchool of University College Hospital b F Aiil in 
investigation of a group of toxins with respect to th 
manner of destruction mode of neutralisation by inti 
body, ind effect of the various modification* upon the 
animal organism at the Bacteriological Labor itorv of the 
London Hospital Frances Mary To*er the presence of 
sensory fibres in the third fourth, and sixth cranial n rvis 
their influence upon ocular paralysis in locomotor itaxia 
and other diseases, and the site of the ganglion celU at 
the Physiological I aborntory, Liverpool Universal) 
R W H Row the structure development and functions 
of the pituitary body in Vertebr&ta, at (1) Kings College 
London {Zoological Laboratory) (3) Marine Bioinga il 
Association t> Laboratory and (3) Naples /oologual 
Station (colkrtion of specimens and embryological and 
experimental wrork) H Prustley , study of the diphtheroid 
organisms with regard to their distribution morphology 
cultural characteristics pathology and relationship to 
diseased conditions of man and animals at the I uler 
Institute of Preventive Medicine F P Wilson the 
changes in the lipoids of the tissues produced b> syphilis 
and their relation to hemolysis and immunity at the Bio 
chemical Department, University of I iverpool A G 
1 rafts, the bacteriology of acute rheumatism, at thr 
Pathological Department of the University of Sheffield 
Anmt Homer, the chemistry and physiology of tryptophane 
the metabolism tuy} chemistry of haemoglobin in so far as 
they bear on iti production in the animal body, the com- 
portion of normal and pathological tissues as regards their 
contents of intracellular ferments, at the Physiological and 
Chemical LaborSVnes Cambridge b ] F Barrmgton , 
investigation of tha functions of the male acceaeoty genital 
glands, at University College Medical School / F 
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GasktU the origin of the suprarenal body is the Inverte¬ 
brates and lower vertebrates and on the function of Xh\ 
chlorogogcn cells in invertebrates at St Bartholomew 1 ® 
Hospital Medical School lhe next election of fellows will 
be held in December, 1911 Correspondence should be 
addressed to the honor ary secretary Belt Memorial 
Fellowships for Medical Research 35 Clarges Street, W 

In the Philippine Journal of Science (vol v No 3) 
Mr R B Bean gives a further account of his invetttga 
tions into the different types of ears occurring among the 
Philipinos, giving on this occasion illustrations of the 
rberian and the primitive types in the former the 
characteristic features are the inversion of the conch and 
the rolling out of the helix this producing a shallow bowl 
in the conih and a flit helix below lhe whole ear is 
thin, flattened and usually pin d parallel to the head 
lhe primitive ear on the contrary 13 distinguished by 
the inversion of the conch and the rolling in of the heh\ 
the upper and lower portion* of the litter projecting in 
th form of a shelf while the conch is deep and bowl 
like lhe whole ear is thick In the opinion of the 
author ears affoid much better race-character* than 
skulli 

In the report for the year ending September 30 the 
committee of the Bristol Museum and Art gallery rxpresses 
its obligation to I id\ Smyth for h r gift of 1500I to 
fit up a companion room to the one for which she had 
previously provided funds I*his will enable the ndj icent 
rooms to be arranged in uniformity \mong the additions 
to the colli rtion 1* the skin of a giraffe from 1 axt Afrit 1 
which is now in th hands of tin taxidermist and will 
in due toursc be installed in the building 

Iiif new mus um and art gall ry opened at Plymouth 
on October 25 form the subject of an illustrated irticle 
in the November numb r of the Afiu/umi Journal lho 
foundation stone of 1 building w is laid so long ago as the 
Diamond Jubikr w ir of Queen Victoria, but soon after 
this was done tin financial affairs of the city became 
involved in difficult! and further progress was stopped 
1 ater on Mr Andrew Carnegie offer* d a large sum for 
the building of a public library and it was eventually 
decided to combin with the library a museum and art 
gallery for whirh funds wen provided fiom other sources 
The result is the present fine building constructed partly 
of Portland stone and partly of Devonian limestone with 
a total frontage of about 330 feet Of this the northern 
180 feet are allott d to the museum and art gallery The 
whole building is one of which Plymouth may justly be 
proud 

Amongst publications recently issued bv the Inter¬ 
national Council for the Study of the Sea are vol xu 
of the Rapports et Prod* 1 erbaux vol iv of the Bulletin 
staUstiqve and No 48 of the Publications de Circonsiance 
the first of these contains useful summaries of the fishery 
work carried out under the direction of the council Dr 
Hoek give* an account of the rerent work on egg* and 
larv« of the Gadida* Prof D Arty Thompson of that on 
the distribution of the cod and haddock Dr Fhrtnbaum 
on the eggs and larva of flat-fishes and Dr Masterman 
on their later stages, and Dr Hjort reports On the herring 
investigations The statistical bulletin contains a sum 
msry of all fish landed in the different European countiies 
in 1907 The last of the three publication* deals with the 
plankton researches and gives a list of all organisms 
which have been recorded between 1903 and 1906 on the 
periodic cruises, with an account of the stations at which 
they were found This forms a useful summary of the 
detailed tables published in the bulletins 
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Ilf an abstract from the American Breeders' Mage sin* 
(*ol. No s) Dr G H Shull adduces further evidence 
gbifl favour of a so-called pure-line method in corn breed- 
jjptg that consists in raising self-fertlllscd generations with 
the object of developing pure homologous strains or 
blotypes, and then cross-breeding from such pure strains 
year by year 

A Non on works of improvement in the forests of the 
Federated Malay States, contributed by Mr A M Burn- 
Murdoch, appears in the Indtan tore iter (October) Hie 
author distinguishes gutta-percha forests, where Palaqwum 
gutta and P oblongifolium are the important species, and 
mixed timber forests Under natural conditions the 
Pskqulum forests contain a great number of toll, slender 
trees in the pole stage arising from an undergrowth of 
palim, chiefly Eugctssona tristis, and shrubs, there are 
also a few giant trees When the young trees nrn cleared 
of the undergrowth some are unable to support thur own 
superstructure und require lopping, from which, however, 
they quickly recover 

A palm dlstase receiving the name of “kolerogi" Is 
described at length by Dr L C Coleman in Bulletin 
No 2 , Issued by the Department of \gruulture in the 
Mysore Mate The disease, confined to the Aren palm, 
has been prevalent in two separate ureas on the west coast 
of India bor the most part the fruits are attmknd, but 
occasionally the fungus finds its way to the growing apex 
Spraying with Bordeaux mixture has proved efficacious 
I*rom a study of the sporangiophores, roosporo*,, and both 
kinds of sexual organs, and from infections inud< with 
the spores, the author conclude** that the fungus is very 
closely allied to the well-known Phytophthora. omnivor a , 
from which he separates it as a special vanct) 

Thb prominent Item in the September number (vol \ , 
No 4) of the botanical section of the Philippine Journal 
of Science is the first part of a description, by Mr E D 
Merrill and Mr M L Merritt, of the flora of Mr IVilog, 
tho highest, but until recently little known, peak in the 
Island of I uzon hour cones of vegetation Hre dis¬ 
tinguishable, of which the most Important is an open 
forest belt In which Ptnus tnstgms is the characteristic 
tree, this gives pi ice at an altitude of 7000 feet to a 
denser foresL of irregular trees covered with mosses and 
lichens, where epiphytic ferns and orchids ure abundant, 
while the summit is open meadow In the flora the 
families Polypod 1 need, Composite), and Grominere are best 
represented There is u predominance of continental 
Asiatic as opposed to Malayan types, together with a 
definite, although small, admixture of Australian elements 

Me Bkbsard Smith has written on the Upper Kcuper 
sandstones of east Nottinghamshire in the Geological 
Magasine for 1910 (p 30a) His study of the iharatlers 
of these rocks bears out the view, shared by Mr Crcrs- 
well In the paper above referred to, that they were 
accumulated In distinctly shallow water 11 Large tracts 
With isolated pools were laid bare from time to time ” 
The sandstones among the marls are the deposits of wet 
seasons, and show characteristic signs of flood and current 
action Mr Smith suggests that the grey or green beds 
In the Keuper are due to the check on oxidation caused 
by organic remains and humic and organic acids swept 
down from the land-surface 

Fhoii the report of the chief of the US Weather 
Bureau for the fiscal year 1908-9 we note^ that observa¬ 
tion# of the lower strata of air by kites and captive 
baJloofla are made dally except on Sundays, efforts are 
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being made to secure materials for kites that e 4 ll not 
absorb moisture Measurements of the intensity of solar 
radiation and the polarisation of sky light were made 
Whenever conditions were favourable, both appear to have 
had a higher value than during the previous year Iso- 
baric charts based on telegraphic reports from selected 
stations throughout the northern hemisphere have been 
prepared daily, and successful forecasts for about a week 
In advance have been issued at intervals, Prof Moore 
remarks that the application of world-wide observations 
and upper-air researches to the art of weather forecasting, 
both for short and long periods, is yearly becoming more 
apparent Reports of marine observations by wireless 
telegraphy have been discontinued on the Atlantic, but the 
work has been taken up, to some extent, on the Pacific 
coast In the climatological summaries we note that the 
total precipitation is deUrmlmd from amounts recorded 
daily, from midnight to midnight 

Dr L Birkenmajbk, of the Cracow Unversit\, the 
author of an elaborate biography of Copernicus, has been 
fortunate to find (in the " Riks-Arkivet ” Stockholm, and 
in the library of t psala Universit\) several enllrelj un¬ 
known autographs of Nicolaus Copernicus The most 
Interesting la a letter written bv the great astronomer, on 
behalf of the Bishop and the ( athedral Chapter of Erm- 
land, on July 22, 151ft, to Mgimnond l , King of Poland 
This message conveys to the King embittered complaints 
against the Teutonic Order 11 tlu Knights of the Cross, 1 ’ 
described as 14 praedom s, Intron* s ct homines scrleruti " 
In the text of the document, which is entirelj in 
Copernicus’s own handwriting bor other inti n sting 
details wt must refer to tho memoir published bv Dr 
Blrkenmajer, 111 collaboration with the distinguished 
Upsala scholar Dr leak C ollijn, in the DuZ/cfiH lufer- 
nahonal of the Academy of Sciences of Cracow, June, 
1909 

Tim paper read by Sir Robert llndlhld and Prof B 
Hopkmson before the Institution of Llettnrul Engineers 
on Thursda) last marks an important advance in our 
knowledge of the magnetic properties of Iron and its iHo\n 
By working in the intense fields obtained between tho 
poles of a large electromagnet the> liw suiceedid In 
showing thjt iron and its nllojs with carbon, silicon, 
aluminium, nickel, or manganese have definite situratlon 
intensities of magnetisation which are reached, 111 general, 
In fields of lew* than 5000 units For pure Iron the 
saturation intensity Is 1075 units and for iron carbide 
about two-thirds of this Each alio) behaves as a mixture 
of one or more magnetic substances with materials having 
permeabilities not differing much from umt\ In 
annealed carbon steels the saturation Intensities are 6 per 
cent less than for pure iron for each per cent of t *rbon 
present The tests of allojs of iron with nickel and 
manganese have not led lo anv simple relation between 
their magnetic properties and their composition 

Since Coulomb stated the laws of friction of solids on 
each other more than a century ago, little work has been 
done on the subject except from the technical point of 
view, which does not attach much importance to the 
absolute cleanliness of the surfaces in contact The 
V erhandlungen der Deutschen Phystkaltschcn Gescllschaft 
for October 30 contains a short account, communicated by 
Prof W Kaufmann to the Versammlung Deutscher Natur- 
forscher, of some careful experiments on the subject made 
by hip pupil Miss C Jakob The glass or brass surfaces 
used were chemically dean, and were used in a glass 


NATURE 


218 


[DECEmSxI 


chnmber, which could be evacuated and dried The 
observation* were made by tilting a large plate of the 
material with a perfectly amootii surface until a small 
piece of the same substance, provided with three spherical 
feet, would slide down the surface Sliding begins at a 
very small angle, 15 0 for glass, and the speed has a 
fixed terminal value for each angle of lilt up to a little 
more than 5^, when the motion becomes an accelerated 
one Up to this point there is a definite relation between 
the speed and the friction, and this relation must be 
substituted for the discontinuous law of Coulomb, accord¬ 
ing to which friction prevents motion until an angle of 
tilt of the order of io° or 20° Is attained 

An interesting artLle on critical speeds for tori ion a 1 and 
longitudinal vibrations, by Prof Arthur Morlc>, of 
University College, Nottingham, appears In Engineering 
tor December 9 The driving effort of a reciprocating 
engine, or the resistances to be overcome, may be periodic¬ 
ally fluctuating in magnitude, and if the period of such a 
variation should approach to the period of a free torsional 
vibration, or to an integral multiple of it, torsional oscilla¬ 
tions of some considerable magnitude may be set up, with 
accompanying high stresses in the material of the shaft 
Caws of approach to dangerous resonance with longitudinal 
vibrations are perhaps much less common In uuuhinery 
The author gives a complete mathematical analysis in the 
article, and concludes with an interesting application to the 
case of u pit cage and contents weighing ten tons, and 
being raised bj an engine running at 100 revolutions per 
.minute 1 aklng the net section of the rope at a 5 square 
inches and h as ij,ooo tons per square inch, the depth at 
which the natural frequent) of vibration of the loaded ropi 
Is equal to the speed of the engine is 951; feet, neglecting 
the weight of tht, rope 1 aklng a rope weighing 84 lb 
per foot, and making allowance for It* weight, the depth 
at which resonancL will occur works out to about 8da feet 


large town, where the shy never etsar and tyfcr 
illuminated by artificial lllumlnants, had to b* c onihWWi 
when the form of Instrument was under conttmpMJoa 
Consequently, the work which is possible hod to 
materially restricted, because of the necessity of 'keeping 
the possible exposures within reasonable limits, and a one- 
prism spectrograph was designed The sacrifice was con* 
slderabie, but peculiar circumstances rendered it m ensary. 
However, it appeared that useful work might bo done If 
the investigations were confined to such stars as have 
broad, hary lines, and this decision has been Justified by 
the results ahead) published Dr Scbleafoger describes 
and illustrates the details of the instrument, Showing how 
rigidity has been attained with moderate weight A region 
of the spectrum from X 3930 to X 47*0 can be brought 
into sharp focus, and under exceptionally good conditions 
a strong spectrum of u fifth-magnitude star can be obtained 
In about twenty minutes Owing to the Impurity of the 
town atmosphere, the large mirror of the Cassegrain re¬ 
flector has to be resltvrrcd once u month, and the small 
one every other week, even then, at times, they only 
reflect about half as much light as when newly silvered, 
and some 40 per cent of the deterioration takes- place 
within three or four day* of resilvering The arrange¬ 
ments fur maintaining the temperature range of the prism 
box within o*i° C , for eliminating flexure, and for adjust¬ 
ing the focus ore minutely described and very ingenious 
In No a Dr Sihlcsinger and Mr D* Alter discuss the 
relative motions of 61 Cygnl and similar stars This dis¬ 
cussion Indicate* that the motion of the companion star 
Is orbital rather than in a straight line-—that the two stars 
are physically connected, thus the designation 11 of tbe 
61 Cvgnl type," as indicating piles not physicallv con¬ 
nected, shpuld be abandoned 
No 3 contains a discussion of the orbits of the spectro¬ 
scopic components of « Herculis, by Dr R H Baker, 
determined from sevent) two phtea taken with the Mellon 
spectrograph during 1907 8 The period is found to be 
40335 days, and the orbit nearly circular, there is no 
substantial evidence for the presence of a third body In 
No 4 Dr Baker discusses the orbit of 1 11 Cassiopeia;, 
from fifty-seven plates secured during 1908-9, and finds the 
period to be 60(17 days 


OUR ASTRONOMICAL COLUMN 

Nova Ails, 98 1910 —A telegram from Dr KUienpart 
to tho Astronomisrhe Nackrichtrn (Nu 4457) stalls that 
the magnitude of Novi Ara, recently discovered bv Mrs 
Fleming, was 96 on November 19 

The nova is invisible on forty-four plate* of thp region 
taken at Arequipu during the period August, 1889, 10 
March 19 1910, but appears on twenty-one photographj 

secured between April 4 nnd August 3 of this year , on 
these plates it* magnitude apparent!) ranges from 6.0 to 
iceo, and thus it would appear that between March 19 
and April 4 the magnitude Increased from i»-o, the limit¬ 
ing magnitude of the Arequipa plates, to b*o I Ike most 
«i its class, this nova lies well in the Milky Way, its 
position I187SWng «=i6h 31m 4«, 8=— 5a 0 104' 

Saturn 's Rings —Herr K Schiller, writing to the 
Astronomitche Wachriehteti (No 4458), states that he 
observed Saturn 1 * ring system on November 26 at Both- 
knmp, and could detect no extraordinary feature such as 
was described by M Jonckhoere In in earlier communica¬ 
tion, the atmoepherJfc conditions were excellent, and Herr 
Schiller employed {towers of mo, boo, and 800 


*1 hr Orbit of the Perheids —Meteoric astronomy is 
being, and la likrh to be, considerably advanced by the 
energetic and orgunlsed observations of the Antwerp 
Socidtd d'Astronomic Since 189(1 the Perxeld and other 
showers have been independently observed at many 
stations, and the results collated and discussed During 
1909 and 1910, 485 and 303 Pmeid trails were recorded, 
and indicate the existence of seven radiants For five of 
the best marked of rhese M Henri Dlerrkx has calcu¬ 
lated elliptic elements, which he compares with Hayn’s 
elements for Tuttle's comet, 1863 ill , in an article apfwar- 
ing in Nos 11-u of the G acette astronomique The 
agreement is well marked, although, us the author re¬ 
marks, the probably large area covered by the swarm of 
meteorirlc particles precludes the expectation that the 
Perseid elements woukl rigidly agreo viler te 

Dr.riNmvB Elements for the Orbit or Covet 1904 II 
(19041!)*— This comet was discovered by M Glacobinl at 
Nice on November 17, i9°4, and was observed until Ma> 
2, 1905 Herr J Sealdfck has now discussed 118 observa¬ 
tions, referred to eighty-four comparison stars, and 
publishes the resulting orbital elements in No 4453 of the 
Astfcnomieehe Nnelmchten The orbit appears to be 
hyperbolic, but the departure from a parabola Is so slight 
as to be practicall> negligible 


Publications or the AmJoiikny Observatory —We 
h^vu received the first four numbers of vol h of the 
Publications of the Allegheny Observatory of thp Uni¬ 
versity of Pittsburgh, and rive*brief abstracts of them 
below in No 1 Prof SchTeainger describes the Mellon 
spectrograph nffth which he aif£ the other observers prose- 
t^ite their rad U Velocity researches This instrument was 
provided, by the generosity of Mr Andrew Mellon, for 
line-of-sightAKork when the Keeler memorial telescope 
was compleflQ In 1906 The grave disadvantages arising 
from the location of an astronomical observatory near a 


..Prsionations op Newly Discovered Variable Stars. 
-nfn No 4457 of the Aitronomixche N*dyrichten the com- 
ffrisskm of the AG Catalogue of Variable Store gives the 
permanent designations to 126 recently discovered variable 
stars Many of the objects have bWh discovered to be 
variable during the present year, whilst the variibitttt ti 
others was detected during preceding years In addition 
to the designations, tile commission gives the provisions! 
numbers, the positions for 1900, the range of magtilttidt, 
sad remarks concerning the discover)', the period, the'type, 
sod the spectrum of each object. 
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THE TRANSAHDINE R 4 //-TT 1 V 

TT Mi on March 29, 1835, that Charles Darwin who 
A had reached Mendoza from Valparaiso by Peuiiuenes 
and Portillo set out on hit return journey armsa the 
Andet by the more northern line of the Ubpilldti and 



Flo 1 -Vilhy of tbs Rio M«odon botow Puente del loc« looking up 1 

t en 10 the forsgrou id 1 

Cumbre passes which has always been the pi nnpol 
meant of communication between the p amp at ind ih 
Pacific Coast It was not until twelve da>s lit r th it he 
reached Santiago though no doubt a leu ardent geologist 
might have completed the journey in 
somewhat shorter lime It could now 
be ratily accomplished by rail in kw> 
than the same number of hours 
The Trantundine railway 11 constructed 
on the metre gauge like many of ihi 
Indian line*, although It links up two 
broad-gauge si t»ltm« I eaving Mendoz 1 
where it connects with the Argentina 
Great Western it 1 height of 2700 feet 
above the sea, it turns southward acroxi 
the plain making for the point wheie 
the Ria Mendoza leaves the eastern or 
Uspallata rangr of the Andes, and thtn 
follows the windings of the deep mer 
valley through the mountains It thu* 
takes a route somewhat to the south 
of that by which Darwin and other 
travellers crossed this range According 
to their description* the eastern slopes 
are composed of Kinetic sandstones and 
bituminous shales resting on Devonian 
and Ordovician slates such as are found 
is many parts of the Andes These are 
covered upconformably still further to 
the westward bv thousands of feet of 
add and basic lavas and tuffs inter- 
stratifisd with sandstones and carbon¬ 
aceous skates* and believed to be of 
Tertiary ad* Intrusions of granite and 
porphyry also occur 
After omergfcag from these mountains 
and, traversing the Uspallata Pampa, a 
plateau of coarse detritus at an altitude of 6000 feet the 
rati#*? enters the central oordlllera of the Andes by the 
4wp gorge of what may still be called th* Rio Mendoza 
atfugty Hk* most South American rivers, it is known by 
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different names in different parts of its tours* Here the 
slates ore covered apparently conformably by a thick 
succession of Mesozoic rocks described in detail by Darwin# 
Stelzner and Schiller lhev include acid lavas and tufa, 
breccias and conglomerate of the same material passing 
into arenaceous rocks amvgdaloidil basalt limestones, 
gypsum lntrrstra tifkd with red and 
purple *. mdstom s ind conglom rates, 
and tin illy lax a flows tuffs and con- 
gkm* rntt* consisting m tinly of ande- 
s tn which arc prob ibh of late Creta¬ 
ceous or f\i 1 tirly ler urv age 
Although m trine fws U of Jurassic and 
( retaceous t\ prs irt mrt with some 
of the beds w rt probably laid down 
under continental conditions On the 
e 1st the rocks ire much disturbed imf 
ir pen tratel ind muamorphobtd by 
gran t and d write as well is by minor 
inclusions whch traxerse, nor only the 
stratified but the plutonic rocks 

1 he sides of the gorge present 
m ignificent sections of the geologtcar 
structure om of the finest of which is 
at the mouth of the Horcones xallev, 
ov which \concagua was successfully 
ascended At I as Cuevas a little 
further on the train enters the tunnel 
bemuth the ( imbic ( summ t ) pass 
and emer^ s in the v ilM of 1 tnbu 
tarv < f th Rio Aconcagua which 
makes its way w stwird to th Puihi 
J he tunnel is loss than two mil s Jong 
and little morr than 10 000 feet iboxe 
the sen whil th pass 1* some 2000 
feet h ^hpr !t is Mattd to have bcenr 
.h. .. Max ild in limestone and gypsum 

and ronglrtn rates of rocks of igneous 
>rigin lhe western slopes of thi ridge 
are exposed to the wrt north we it 
Winds and the rotks ire in plac s saturated with water 
and decomposed o that it was necessary to fice the 
interior of the tunml with concrete 
The railway then follow the x alley of the \concogua 


lia. s —Scmsry on tbs Cbduui ud« of the tunaeJ 

wh*rc the ktei volcanic rocks dip at moderate angles to 
the westwards and are penetrated heie and there by 
intrusions of porphyry down to the fertile plain of the 
same name, where at Santa Rosa do los Andes it connects 
with the State railway* of Chile On account of the 
steepness of the vallex slopes and the dec001 position of 
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tht rotkh the construction of the line on the western 
slope printed serious problems to be solved, and the 
central rack rail is almost continuously employed for a 
distance of fifteen miles, while on the Argentine side It 
Is onh occasionally resorted to 
Nearer the rqu itor, whire south-easterly winds prevail, 
then up railways which, starting from the Pacific 
Coast, reat.h an altitude of more than 14,000 feet with¬ 
out the use of an) spouul appliance of this clmractei, for 
the rninlcM western slope* present comparatively few 
engineering difficulties, but when the time comes for rail¬ 
ways to be built down to the Amaionun plain it will bt 
no easv task to consiruct 1 firm trmk through thi deeph 
dissected country, where the almost continuous rain has 
decomposed the nak lo a tonsiderable depth, and fiom 
time to time grt it landslips lease a strip of the \ ille\- 
sidi denuded from crest to base of its thick covering of 
trees 

The opening of this through routr from the \tlintlr to 
the Pacific I* an important step in the development of 
communu ntions in South Amcrfci Soon the Argentine 
rjilwavs will be united to those of Flolivia and Peru, and 
the lowhntls of Bolivia rendered accessible by the rjilwny 
lound the cataracts of the Mnddru Everywhere the 
plateau the pimjwi, and the forest are losing their remote¬ 
ness and their solitude, and bid fair to be occupied, ere 
long, with 1 population drawn from Furoptan sources, n 
consummation that, however natural and Inevitaole It may 
be, cannot but inspire some vain regret* In those who have 
known them when they were still in the state In wlmh 
the eait\ Spanoih adventurers found thrm 

John W E\ an* 


E f OLl HON DARWIVl IN AXD SPkNC hRIAN 

f~\ N lliuisdjx, December 8, the Herbert Spencer leiture 
at Oxford w is delivered b\ Prof Meldoln, FR S, 
the title of the lerfuie bring “ Evolution Darwinian and 
Spencerian *' Prof Meldola began bv pointing out that 
while Ox fold hid Influrncrd Darwin through L>ell (wh<ise 
reputation, howrvfr, wis made bv throwing over the doc¬ 
trine of his old m istt r at Oxford, BurklnndJ, it had also 
lnfluencid Spcnm through both I jell and M inM»l 
Evolution, the lecturer proceeded, did not stand or fill 
with natural Mint ion, but the prominence givrn b> 
Darwin to the I itter principle availed to convert Spenrer 
from exclusive Lamarckism Darwin and Spencer 
approached the problem of evolution with different type® 
of mind, ind addresstd thrmwlvc® to different nudiem.es , 
the bpetial tabk of Sppncer was to show that organic 
evolution was n particular case of general evolution In 
thl* he entirely succeeded, points of objection that might 
be taken to hi® view*, being of minor importance Selec¬ 
tion, w far, hod only been shown to prevail in relation 
to the phenomena of life Darwin's influence in depart¬ 
ments where solution Is not found wa® only indirect 
There was a fundamental difference In the method of 
attack of scientific problems adopted b> Darwin and 
Spencer respertuelv The procedure of the former wn® 
analytic, that of the latter ®ynihetlr For Spencer, philo¬ 
sophy wa* unified sebnee His treatment of scientific 
questions was characterised by extreme breadth, inasmuch 
as hit principle® transcended the data of particular 
sciences, this being one reason why he failed to impress 
scientific men so much a® might have been expected No 
such attempt to wield the weapon of unified sconce had 
ever before been made In estimating the comparative 
validity of the methods employed by the two men, It 
should be remembered that Darwin was working at n 
lower level, thus his foundations were more securely laid, 
and however sound the method, Information ran, after 
all, only be acquired by beings of finite Intelligence and 
Imperfect sense organs Hence mistake* could be, and 
actually were, made, these, however, the same method 
would be competent to correct In the presence of better 
Information £p0hcer's plan, on the other hand, was to 
prove the existence of underlying principle controlling all 
the processes'of nature Hence his method was philo¬ 

sophical in the more enlightened sense of that term—the 
sense seen In fljY old expression 11 natural philosophy " 
From this point of view the division between sciences, 
though convenient, is arbitrary The r 6 U of the phllo- 
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sopher is to develop generalisations and present them for 
verification by science Hence the sphere of science Is 
different from that of philosophy, and In the region of 
physical phenomena the deductive method has never been 
called In question In convention with Darwin, the 
lecturer was once speaking of the difficulties attendant on 
the interrogation of Nature, to which Darwin replied, 
“ She will tell you a direct 11 c if she can M 1 It could not 
jubtly be said that Spencer was not an Investigator at all, 
we were apt to forget that wc stand on the shoulders of 
our predecessors, and to judge them bv the standard of 
our own appliance* and attainments Of recent applica¬ 
tions of the genuine deductive method, none was more 
remarkable than th* quantitative biometric Investigations 
onglnated by Sir Fram is Onlton pursued bv 4 he late 
Prof Weldon, and now being tarried Into various depart¬ 
ment® bv numrroub worker* with lonspuuout energy and 
success 

The lecture wa* listened to with marked Inti rest bv a 
largo and representative audience, Including the Vice- 
Chancellor of the University, with several professors and 
heads of colleges It Is published in full by the Clarendon 
Press 


THE K 0 FK Oh POLY! FCHNIC INSTITUTES 
'THfF Lord Chief Justice, Loid Alverstone, <j C M <1 , 

*■ l’C, distributed the pri/e* at tile annual prue distri¬ 
bution at the Northampton Polytechnic Institute, I^ondon, 

F < , on Thursday, December 8 In tho course of his 
address, after the distribution of the puzcb, he remarked 
that one reason why perhaps years ago we had fallen 
back was that thi® country and this metropolis had not 
then been aroused to the necessity of thoroughly good 
technical education, but that now immense good had been 
done to all the outlying districts of the metropolis, as wl11 
Hf> to the City itself, by the establishm< nt of the great 
polytechnics and bv their capability for doing good work 
ana of leading their students to higher and better grade® 
With reference ro the proposed cstublKhment of j great 
institution of technical optics In connection with the 
Northampton Poh technic, he recalled a visit he paid years 
ago to the workshops of Messrs Beck, and was satisfied 
that with the dr\ek>pment of *t ience that was now going 
forward practical optics would take a very prominent place 
In the future, he hoped that the polytechnic, with the 
support of those inter»®ted in It and the support of public 
bodies, would be able to sav next year that the building 
of the new optli nl school had been commenced It was 
always, he considered, a mutter of regret when the educa¬ 
tional facilities of anv branch of technical Industry were 
cribbed, cabin'd, and confined, and he further expressed 
the opinion that it was of very great Importance that anv 
school of practical technology or practical instruction in 
any expert business should be able to command the best 
apparatus and the best accommodation, because if it did 
not it would won take second place In these days 
specialisation Is absolutely necessary In every trade, and 
after the preliminary training in fundamental subjects the 
time ®oon comes when ®per]ali®atlon must begin with the 
students, for In the present day it Is no good scratching 
at a subject, but it must be gone through right to the 
bottom, so that the higher branches may be developed 
Rapid modem developments, for Instance, In electricity are 
constantly calling upon the Institution for better apparatus, 
upon the teachers for greater acquirements, and upon the 
students for greater application 
After reference to the expenditure of some 6ooo2 on the 
new electric generating station, the Lord Chief Justice re¬ 
minded tho governors that they must be prepared for change 
If they desired to keep up the standard of the Institution to 
the highest possible point They must be dn the look-out 
in each subject for tlie particular brandies which can be 
specialised In speaking to the students of the necessity 
for concentration on the object in view, he remarked that 
the extraordlnaiy thing about Faraday was that he seemed 
to be able to think and think only of the particular subject 
that he was studying, and if he saw a light by ths way 
which perhaps might lead him to some other aim or object 
he did not follow It up at once, but made a note, so to 
speak, In his mind, never forgetting the main object at 
which he was aiming, but putting a little mark so aj tp 
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ppme baflf v iknic day and explore It The address con¬ 
cluded with appreciative remarks regarding the wxial and 
recreative work of the Institute, and especially with respect 
to the high place taken In gymnastics The npcesBity for 
laying up for themselves a store of health and strength was 
strongly impressed upon the students, and the inestimable 
advantages of the social Intercourse made possible by the 
existence of the various clubs and societies was insisted 
Upon 


CERTAIN PHYSIC Al CHARACTERS Ob THE 
NEGROES Ob THE CONGO FREE STATE 
AND NIGERIA 

IN a lecture nt the Royal Anthropological Institute on 
November 29, Dr Arthur Keith dealt with the ph\«ui it 
characters and relationships of certain negro tnbts in 
Equatorial Africa His account was founded on data 
collected by (1) Mr h londa> amongst tribes in the 
Congo Free State, including the Bushunga, Bdt»oUn, 
Sango, and several others, (a) by Mr P A Talbot in 
southern Nigeria, including the tribes of the kkoi, Kibila, 
and Korawfs I)r Keith had also at his dispos'd thru 
collections of crania, an extensive one of the Bnt jt< 11 
(a tribe towards the eastern purl of the Congo Free Stall ) 
which was brought home by Mr Turdny, another from 
southern Nigeria, which he owed to Mr PA Talbot , 
and u third (front the delta of the Niger) whkh had bien 
placed at his disposal by Dr Frank Corner 

In British Nigeria there arc several types, but the one 
which he regarded as characteristic was represent*d bv 
Individuals of low stature, relativity long-henard, with thi 
skull decidedly flattened from side to side Many of thi 
physical characters of this Nigerian type can hi recog¬ 
nised in the Sango and other Congo tribes bordering on 
the Sudan In head form, although not in stature, the 
Dinkas and Furs of the Nilotic tribes riHembk the 
Nigerian type In a contr icted type which is pre\ il< nt 
in the Congo Free State, and which miv be calk'd tlu 
Congoesf type, the head bulges laterally in thi parietal 
region, and Is relatively short and low 
The Bntatela and the Basoka are representative of this 
tvpe It 01 curs also in some Nigerian tribes, nnd ,iKo 
in the Nvnm-Nynm and Baran tribes of the Sudan I h< 

Korawfs a Nigerian tribe near the borders of thi Gi rm in 
Cameroon*. ure of a low stature with rclntivilv long 
arms, an in Sir Harn Johnston’s “ forest negro t\pe r 
but in head-form the\ lewmble the Nigerian type of negro 
The Bushongo from the south central part of the ( ongo 
Free State are tall compared with the Korawfs, but 
possess the massive head, great span, and large nose of 
the " forest type " In many features the Bushongo art 
related to certain of the Sudan tribes, such ns the Nyam- 
Nyam To account for the present distribution of phvsinl 
characters among the negro tribes of Equatorial Afrit a 
one must assume thnt there has been a free Intermigntion 
of tribes, and that In their evolution the tendency in onp 
tribe has been towards the accentuation of one set of 
features, In another tribe of another set of character^ 
Thus in the Nilotic Dlnka* high stature and narrow- 
headedness have become marked characters, in typical 
Nigerians low stature and narrow heads, In the Buoka a 
wide, short head nnd low stature, in the Bunina u wide 
head and high stature Interbreeding may have pla\ed a 
part in the determination of tnbal characters, if it had 
played n great part wo should have found a greater degree 
of physical uniformity The extent to which an admixture 
of Arab blood has modified the physical characters of 
negro tribes has probablv been exaggerated 


SCIENCE 4 ND THE STATE 1 
TN all ages the welfare of a State must have been in a 
A greater or less degree dependent on the development 
of Its material resources and on the vigour and Intelli¬ 
gence of its people, It Is only in comparatively recent 
years, however, that recognition has been given to the 
fact that the State must leave nothing of this to chance, 
but must set Itself deliberately by the use df * scientific 


* From ths pn«l4«ntkl addrws d*ji««rsd Woe* th# Booth African Ai*o- 
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method to make the very best of its resources, and to 
increase the available vigour and intelligence of everyone 
within Its borders Not only so, but U must take suitable 
precautions that intelligence be universally trained, and be 
also duly organised so as to give the most effective and 
productive result It is no longer enough that the State 
shall merely welcome and applaud a discoverer when he 
arises, or merely safegu ird a private Inventor from being 
fleeced, on the contrary, it must give of its substance to 
foster both discovery and invention, and must give legis¬ 
lative help to secure that inventions whin imtde shall not 
be unfruitful through want of skilled labour or other 
humperlng cause 

If we ask the reason for this change, the answer Is that 
the keenness of international competition has vastly in¬ 
creased, that this hns led to sc i-whin searching of intellect, 
that the laws of evolution have in consequent been seen 
10 be applicable to nations as w* II as to individuals, and 
that under these inexorable lows the very existence of a 
State may be Imperilled by ignorance or neglect It is 
thus more important than ever that statesmen and leaders 
of the people shall not only be me n of probitv and high 
general character, but men of wide knowledge and pene¬ 
trating forethought They must hnvi studied and must 
know al) the possibilities of both I ind and people On the 
material side they must have rukoned up the mini r'll re¬ 
sources, the agricultural resources, the wati r power and 
other forms of potential energy, the harbour accommoda¬ 
tion, tile waterways, and th* advantages of the geo- 
gruphu-ul position for over-sea < omnierce On th< human 
side they must have noted the natural gifts and weak 
nesses of the people, the best minus of developing the 
former and of correcting thi latti r , and if it should be 
that there are varieties of rave and colour in thi popula¬ 
tion thev must have thought out plans, not only for pre- 
v* ntlng loss of power through inti rnal friction, but for 
obtaining thp close cooperation of all tin rues In the 
general national interest In the future it in onlv in a 
relative sense that there will continue to b« “luwirs of 
wood and drawers of water”, the Stall thu aims at 
being In the forefront will hnvo to see th it t ven its wood- 
hewing and its water-drawing ure done intelligently and 
to the best advantage Further, the exploitation of onv 
race in the Interest oF u highir rate will be fatal folly when 
lho need exists for exploiting all races In the interests of 
the State 

These considerations innki it readily apjK ir that the 
first great duty of the Stub towards sticme is to provide 
nn effective and comprehensive svstim of national educa¬ 
tion In the lower stages of the svstim direit and formal 
Instruction in science need not bulk very largetv , what w 
essential Is that the pupil shall throughout his murse be 
trained to observe, to think, und to reason In th< middle 
stnges—the stages rover* d by wcondury schools of all 
classes—the actual study of science, and especially of 
scientific method, must form a larger nnd evir-inrreaslng 
part of the curriculum Ijnder neither of these heads, 
however, need wo enter Into detail to-night, It Is sufficient 
for our present purpose to insist in connection with both 
on the desirability (1) of fostering rather than repressing 
the natural curiosity of the young, (a) of constantly re¬ 
curring to the study of things in supplement to that of 
words, (3) of training the hands in the use of appropriate 
tools other than the pen , (4) of gradually introducing re¬ 
search methods Into class-room work it 1* the neglect 
of this advice that has been a main cause In the retarda¬ 
tion of science, It has also helped to make srhool life a 
byword for dulness, and In many cases made the after-life 
unintellectual and oven trivial 

When wo come to the higher stages—the stage of the 
university, and more practical institutions coordinate there¬ 
with—the Interest in our subject naturnllv increases, for 
there we look, not only for instruction In science and 
training In scientific method, but for a steadv flow of 
fresh contributions to the stock of human knowledge 
That this last is a legitimate, expectation is now the 
received opinion throughout the whole civilised world In 
accepting It, too, we have but returned to the original 
conception of a university—a conception that In the course 
of a long period of years had graduallv come to be for¬ 
gotten In English-speaking countries The evil results of 
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this period of somnolescence at length became so striking, 
not to say alarming, that in May of 1870 a Ro>al Com¬ 
mission was appointed in England to make inquiry Into 
the whole matter It may safely be said that no stronger 
commission ever sat on a cognate subject, and that its 
long senes of reports are models of clear statement and 
wise counsel which even to-dny it would be difficult to 
improve upon 

“We have no doubt,” one weighty report says, “that 
for a professor the duty of teaching is indispensable, but 
we agree that original research is a no less important pArt 
of his functions The object of a university is to promote 
and to maintain learning and science, and scientific teach¬ 
ing of the highest kind can only be successfully carried on 
bv persons who are themselves engaged in original re¬ 
search If once a teacher ceases to be a learnr r it Is 
difficult for him to maintain any freshness m the subject 
which he has to teach , and nothing Is so likely to awaken 
the love of sen ntific Inquiry In the mind of the student 
as the example of a teacher who shows his value for 
knowledge by miking the advancement of it the principal 
business of his life ” How far the great English universi¬ 
ties then fell short of the ideal here indicated may be 
gathered from the writings of the time On the mon¬ 
strously developed examination system much of the blame 
had, of course, to be thrown When it was asked what 
the universities did with their endowments and equipment, 
n voice from Cambridge said “ they perform the func¬ 
tions, for too mnn\ of their students, of first-grade schools 
merely, and that in n manner about which opinions are 
divided, and sup^r added to these is nn enormous examin¬ 
ing engine, on the most apprmed Chinese model, ilwa\s 
nt work ” Another writer advised that in order to fx, 
honest the urmersltv ought to put up a large bnss plate 
with the Inscription “ Examinations held here ”, and there 
were endless other well-deserved sarcasms from those who 
knew the facts best 

Of the agitation, the inquiry, and the plain speaking 
much good came, and the English universities of to-dAy 
show in consequence a very different character and spirit 
The difference mav not be nil that earnest reformers still 
desire, but who in South Africa can with any conscience 
throw n stone at the offenders? Even so late ns iqoi, 
when numerous reforms had been effected in England, a 
great educationist and chemist, in directing attention to 
the function performed by universities on the continent of 
Europe, wound up with the passionate cry —“ Their 
universities have always been schools of research, of 
inquiry, unless, and until, ours become such, and our 
vouth can be trained to advance, there can be no hope 
for us Ood help us to make the change before It is too 
late!” If this be the prayer considered suitable for 
England when the present century began, what petition 
will suffice to-day for South Africa, which, as regards uni¬ 
versity research, stands well in the rear of the England of 
forty years ago? Arc we to be encouraged to hope that 
one result of this vear of union will be a serious effort 
to uproot our low ideals of university work, and to sow 
In thrlr place the seeds of true learning and research 9 
Fortunately, in one or two of the “colleges" a few 
Individual teachers have set an excellent example, striving 
*0 far ns their scant leisure permitted to advance the 
boundaries of their subject All honour to them, and mav 
more and mpre of their students Imbibe their spirit and 
unite to press on the question of university reform and 
the removal of a deeply engrained stigma. 

Coordinate In a sense with universities are public 
museums and libraries, the link of connection being that, 
besides Intended for the promotion of research, they have 
other purposes to serve All of them profess to aim at 
the Instruction of the people* but in the case of museums 
and libraries this instruction Is avowed to be mainly of a 
popular character, and in the cose of museums it often 
differs ve^y rittlc from that more or less elevated amuse¬ 
ment caUed sight-seeing 

Ail regards " museums," especially local museums, we 
haw to note that, In -the first place, very seldom have 
their fourtftrs had the purposes of real research In their 
mjftda. Usually, indeed, the original object has been the 
formation of a collection of animals, plants, and mere 
curiosities, with the result that if anything profited thereby 
it was natural history and srchaokigy alone Further, a 
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fresh museum has almost uniformly beert started wHbugt^ 
any intention of supplementing or cooperating with tribes* 1 
Already In existence, much loss in effectiveness baa thuft 
been sustained How best to remedy these initial defect* 
has been a long-standing problem with scientific men> gad 
it is now fairly well agreed (1) that the museums of ft 
country should for purposes of coordination and coopera¬ 
tion be under some common control, (s) that whHe In local 
museums appropriate specialisation should be encouraged, 
no science should be wholly neglected ; (3) that both of 
rhe main purposes, Instruction and research, should receive 
adeauote attention in all museums, U) that in the case 
of tne central museum the purpose of research should be 
paramount, all the chief officers being chosen because of 
rheir ability to advance the knowledge of their own sub¬ 
jects Wt In Cape Town have in the South African 
Museum, with its annals, 0 scientific agency of great 
national value and of imm< nw promise for the future 
Sad It is to think that, while its collections have been 
rapidly growing In magnitude and Importance, the 
accommodation for exhibiting Ihcm remains as it was 
fifteen year* ago 

As regards libraries, the state of matters is not greatly 
dissimilar There are more of them it Is true but if the 
list be arranged in order of merit wo huve not got far 
down it when we find that wt have parted compatn with 
scientific n search Indeed, the libraries that cater for 
anyone else than the no-called “ general reader " arc 
exceedingly few in number, cooperation is thus at least us 
necessary Qs in the caw of museums This is especially 
true in regard to sutntitu Journals and the publications 
of scientific societies I he number of these is nowadays 
so great that a long purse is necessar\ for the mainten¬ 
ance of a Lomplrtc collection , but bv neglecting coopera¬ 
tion we make matters worse than they need be Here 
in Cape Town, for example eo have four or five libraries 
that purchase scientific serials, and, though the libraries 
are within short distance of one another, duplicate and 
triplicate copies of some journals are to be found on their 
tables, while other journals equally Important are neglected 
by them all The time surely cannot be far distant when 
this will be rectified, when the importance of such refer¬ 
ence libraries will be better appreciated by the State, and 
whan the South African Public 1 ibrary, having its special 
annual grant for reference books restored to It, will take 
the lead in a scheme of cooperation calculated to meet the 
wants of all engaged 111 scientific or literary research 

When thus dealing with the functions of universities, 
museums, and libraries, I have been in a manner viewing 
the State as an educationist I now wish, in the same 
wav, to invite your attention to the State ai a landlord. 
With an extensive and varied property calling for develop¬ 
ment, one of the first and most urgent duties is to have It 
surveyed and inventoried under every needful heading 
In tne first place It must be accurately mapped, in the 
second place its surface constituents and rock formations 
must be ascertained and registered, in the third place the 
animal life of every district must be put on recora, In the 
fourth place the same must be done with Its plant life; 
and, lastly, its water suppl), rainfall, and other climatic 
factors must bo observed and tabulated There thus arise 
as necessary scientific departments of the State’s work— 
the topographical, geological, zoological, botanical, and 
meteorological The fact that some of these subjects ara, 
Incidentally dealt with by college lecturers and private 
students is no satisfactory reason for negligence on the 
part of the State All such outside- aid, It must be re¬ 
membered, is subject to the uncertainties of personal 
liking, fashion, and caprice, and, consequently, Is In Its 
nature fitful and untrustworthy in an ^emergency Besides, 
much of the work wanted to be donej-equires continuous 
attention over long periods* so that efldency can only be 
secured by the existence of a permanent staff 

Attention has next to be directed to the State’s duty Id 
a third capacity, namely, as general health guardian, 
Fortunately this, though involving consideration of a 
number of sciences {entomology, bacteriology, mycology,. 
&c,), need not be enl&rged upon, it bring arifcvidbnt tns$ 
the hastily and mental fitnets erf the people is aJMmportant 
Iff the life struggle of nations, and that it Is almost equaDv 
momentous that animals and plants useful to maiferitowK 
be protected from the ravage* of diseaae, Further, tjltf* 
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■, 1 a ffe» MtbucCory reason that Jn dealing with euch matter* 
fiMMt African Government* have been, on the whole, 
iffV rt ti t f*V Hn and, in eome directions, markedly liberal 
Haaa again, however, and perhaps m a special degree, it 
u nefrasarv to give warning that the State should not 
Atthte itself with work proper to individuals and private 
oojsosations, but should confine itself to needful scientific 
work which other agencies cannot accomplish It bhould 
p a y er he forgotten that the State which discourage* self 
help it undenmmng iu own strength 

Thus far we have been considering sciences with direct 
MCbdAl appbcations, indeed, the reasons for considering 
cheat af all has been in the main because of the eiistenc 
of than applications—because the sciences bear morr or 
lass nhmeaiatelv on the welfare and prompt rity of the 
State What, then are we to say of sot nee* from which 
the State or its peopk. cannot hope to obtain any immi di n< 
benefit? Our answer is—and it ought to be given w th 
entire frankness—such sciences must be content to 1 iki n 
S econd place The btate wc feel, hat a perfect right to 
expect something tangible in return for its outlay and 
its supply of funds bring limited it is bound to pass in 
review before it iny proposed iene« of scientific sih mts 
separating them out mio practical and impractual and 
thereafter sifting th practical into those that an ur^ ni 
and those that are not A manifest dangrr howevir 
besets the discriminators between rival w-hemes it bem^ 
far from tas> to foresee what particular research will 
prove fruitful of practical applications and whit will not 
How often ha* one seen the pure mathematics of lo-d i\ 
tlfcftgc into the ipplied mathematics of to morrow in 1 
the previoush despised insect collector being hailed shortlv 
afterward*, as a benefactor of mankind All that on nn 
hope for is that those with whom such decision!, rest will 
always take the best advice availablt Of recent vtus 
European Goveinmtnis hive tended more and mort in 
such cases to consult their great leading scientific tor 
porationb the Gov rnm nt of the Union may in like 
manner find our own Royal Society a willing ind useful 
guide I would mirelv add as a fact worth ruminating on 
mat the Stat s which have differentiated least between pure 
and applied smnci arc the States which lead the world 
to-day 

While thus whole heartedly urging the great import ince 
of science on those who*may be called to administer th 
affairs of State, it would be unfair to ignore th difh ulties 
and troubles which well-disposed administrators ir said 
to have e\pcnenced in their dealings with bueniiln men 
>0r k experts * as thiy prefer to call them The conipl nnt 
of the most moderate of theno critics is that the 111 m of 
science is normalh unpraette il and that his value to th 
State is marred by eccentricities dui to over siud\ or 
excessive specialisation and those critics who ir not 
moderate and who love a biting phras* better th in str rt 
accuracy sav that when he is not an istutc s If st k r 
he 1* either a mooning pedant or a pernicious crank \ jw 
In regard to this I should first wish to <sk wh lh*r it b 
not the case that the failure of the scientific xpert 1 
often due to causes wholly outside himself linn, ml 
again one has seen a man chosen for lus high quahti 1 
font in a special branch of knowledge and then set not 
to the work of extending this knowledge b> invest gation 
but to the absolutely diverse work of running a 
Government office or carrying on a purely business und r 
taking Failure nine times out of ten is thus mcvitabl 
so rare is it to find the successful student and the capable 
administrator combined in one Surelv it is th* merest 
common tense to urge that if both sets of qualifications 
wanted, reasonable care should be taken other that 
they are possessed bv the same individual or th it a pne 
ttoaM s arrangement involving their separation has be n 
famously devised One thing certain is that in particular 
Jha appellation 11 self seeking ” as applied to men of science 
jfilngularly unfortunate for, though the man of science 
jrith such a bent is not unknown, one's whole experience 
J* that he is a comparative rarity, and that the more real 
•man has for science the less regardful he is of self 
it has been maintained that In the virtue* of un 
ystfib h n ass and truthfulness the man who hgp chosen the 
fpnwfc of science for tus life-work note worthily excels 
feas an authority than Helmholtz, himself a man of 
fW j world as well as a great investigator, has spouts ne 
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ouftly testified to this, speaking with enthussam of the 
scientific man's frittenstrenge ' and hi* 1 Uinm* 
nutxige Begusterung ' Unfortunately it is possible that 
this ‘ Sit te nstrenge" is exactly what our pubkc men 
would consider an eccentricity, their short Mghtedaest lead¬ 
ing them to mistake a surface f reck It, for a deep seated 
defect 

Be all this ss it may, however it is important to urge 
on both sides the fact that the man of scitncc and toe 
man of affairs, whatever their respective frailties may be, 
have need of each other and must therefore in the future 
strive to know each other better and learn to cooperate 
more effectively in the interest of the State To this end 
he who aims at State administration must sick to possess 
other qualities and other aptitudes than these of the mere 
party politician so that lx sides doing his own proper 
work well he ma> be the belt r able to gauge the value 
of pure scientific work and be the better fitted to sympa¬ 
thise with the ideals and aspintions of even thr 1 xtremest 
ot specialists On the nth r hand th specialiht must 
urn a little more at width of oulU ok and knowledg of 
men and affairs must seek to mock rat his exaggerated 
estimate of tht importance of his own httb domain add 
must try to see good m the labours of other spec) lints 
in fields far distant from his own ntver forgetting that 
ill fields are but perfectly fitted portions of a cosmic 
whole and that as the botanist and tht astronomer in 
partrt ular must come to know 

Thou oimt not ntar a fiowtr 
Without troubling a uar 

It would bt a neglected opportunitv if we dd not note 
in passing that th< need for t go xl und rslonding between 
the devotee of state crift and tht student of science is onlv 
part of a much wider ntid M n who aspire to he leaders 
in municipal affairs in comm rre in trade in the manu 
fattunng Industries m agriculture must all come to know 
how substantially dependent they are upon science and 
how, indeed in a very real way thev must becomi more 
and more scientific themselvfi in the conduit of their 
affairs With them also the dav is gone when rule-of- 
thumb is a sufficient guide Fvni sound common b nse 
so great a standby in the pist is no longer enough what 
is wanted is that glorified form of common sense known 
is scientific method Praitii al men in every line of life 
ire beginning to bee this though thev miv not us the 

term In plain language what it means is the cmploy- 

m nt at every stag* of a process or undertaking of the 
means best suited to attain the desired end And as a 
method it ib alwws issrntiallv the sam no matter how 
the desired end mav van—whether thp latter b as we 
in Cape Colonv have seen it to be the sanitat on of a 
town the track ng of a crime the repression of 1 native 

rebellion the fighting of an 1 iv iding disease or the 

< ipturing of a mnrkti for fiuit ot wcol In all of these 

there was the sam nr d for collecting at curate data 
using all prevtouslv atquir d rehvint knowledge planning 
skilfull> a court* of procedure *el ting wis ]\ the human 
igents neetbsan and ihen prosecuting with steady per 
bistency the plan resolved on 

I need hardly sav in comlusion that ill th it the most 
enhghtened State cm do will n v r be fullv ff ctive with 
out a continuance of that zeal mil dtvotion on the part 
of the 1 private worker which has been so conspicuous 
in the past history of scicnc and fortunitelv in the 
course of evolution man has become so constituted that a 
stoppage of the supplv nerd not be feired M iny will still 
be found willing and eager to work fir th worl s «nk 
whether the State does its dutv or the rev ree merely rest 
mg on the assurance that Nature it vtr did belrn tho 
heart that truly 1 loved her 

UNIVERSITY AND EDI CXTIOWAI 
INTEI LIGFNCh 

Caumidoe —T he special board for L 1 logv and geology 
has adjudged the WaJsingham medal for iqm to A V 
Hill or Trinity CcrtMgi for his tssav ntitl d The Heat 
Produced by I ivmg Tissues with Speci il Reference to 
Muscular Activity ' and a sc on 1 W alsinphain medal to 
J C F Fnwr of Gonville and Cam*. Colkgc for hU 
essay entitled " The Structure and bormalion of Aldabra 
and Neighbouring Islands—with Notes on tnur Flora and 
taunt " 
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The Vice-Chancellor gives notice that the Wahlngham 
medal for 1911 will be awarded for a monograph or essa) 
giving evidences of original research on any botamcul, 
geological, or zoological subject, zoology being understood 
to Include animal morphology and physiology The regu¬ 
lations for the medal are published in the Ordinances, 
p Oag The competition is open to graduates of the 
University who at the time fixed for sending in the essays 
are not of standing to be created Master of Arts Tne 
essays for the ensuing year are to be sent to the chair¬ 
man of the special board for biology and geology (Prof 
Langley, Ihe Museums) not later than October io, 1911 
It is proposed to confer the degree of science, honoris 
causa, upon Prof George E Hnle, director of the Solar 
Observatory of the Carnegie institution of Washington, 
Mount Wilson, California 


Tub hnrl of Lytton will distribute the prizes and rerttfi- 
rarea at th« Borough Polytechnic Institute on Mondav next, 
December ig, at 8 p m 

A Rkutbr message from Kimberley states that the 
De Beers Company has made a donation of 25,000! towards 
the founding of a South African university 

Wk learn from Science that Yale University has reenved 
an anonymous gift of 3000 1, the intt rest of which is to 
be used as an emergency loan fund in the intercut of 
instructors and assistant professors of the l nlv< rsitv, 
boool of a fund of lo.oooi left to the University bj the 
Into Mr J Burnett Collins, of Fort Worth, Texas, 4000! 
from Mr Newton Barney, of Farmington, Conn , toward 
the fund for the professorship of education, and n like 
amount from the family of the late Mr John II Whitto- 
more, of Naugatuck, as a memorial gift From the same 
source we learn that the University of Vermont has Just 
received 4000 1 by the will of Mr Lewis L Coburn, h 
graduate of the class of i8i;q 

Tub annual meeting of the Mathematical Association is 
to be held on January ri, 1911, at the London Day drain¬ 
ing College, Southampton Row, London, W C At n am 
the president, Prof H H Turner, IRS, will deliver his 
address, and this will be followed by a paper on the tern fl¬ 
ing of mechanics by Mr G Goodwill The business meet¬ 
ing will begin at 2 p m , and will be followed bv the rend¬ 
ing of papers The Re\ Canon J M Wilson will deal 
with two fragments of geometrical treatises found in 
Worcester Cathedral library, and Mr C V Dun 11 will 
take qb his subject the arithmetic syllabus In sciondary 
schools A discussion on the report of the committee on 
the teaching of algpbrn und trigonometry will take place, 
and an exhibition of scientific apparatus and books will be 
held 

In connection with the Winter School of Agriculture of 
the Essex Education Committee, a course of instruction 
on farm crops and livestock is to be conducted at the 
County Laboratories, Chelmsford, from January 9 to 
March 17 of next year The aim of the winter school is 
to impart Instruction In the cultivation of the soil, the 
growth of crops, and the rearing of stock, based upon 1 
knowledge of the sciences on which the practice of agri¬ 
culture depends Thr instruction in chemistry and ph>au.s, 
botany and zoology, is accompanied by practical labora¬ 
tory work The lectures on agriculture and surveying 
are supplemented by field and other demonstrations, but 
no instruction is given In the actual processes of farm 
work, It being held that these must be learnt upon the 
farm Itself The school, In fact, is intended to supple¬ 
ment farm training, not to replare it The instruction is 
free to student* resident in the Countv of Fhbcx Appli¬ 
cations to attend must be made to lhe principal on or 
before December 16, from whom further particulars and 
forms of application may be had 

It is proposed to organise In London next July a hotldm 
course of lectures for the advancement of commercial 
studies The object of the lectures is to familiarise the 
students—fAnlnly commercial men and teachers of 
"economics from Continental countries—with the history 
and practical working of English commerce and Industry 
The lecturttV are being arranged b> the International 
Society for Promoting Commercial Education, which has 
■Ujpdy held aknllar annual courses in Milan, Mannheim, 
" - NO. 2146, VOL. 8$] 
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Havre, and Vienna The society receive* the yttMU,' 1 ' 
and financial support of many European Gownfaeay * 
The London course is to be held at ttfc xbobl^ v 
Economics, Clare Market, London, W C , from JuSy 14 
to August 12 next Arrangements are being made fdf 
securing the assistance as lecturers of the most eminent 
British authorities on economic and commercial subject*, 
and promises of help have been received already An 
influential committee Is In course of formation, and the 
names will shortly be announced Persons interested In 
the subject are Invited to communicate with the organising 
secretary for Great Britain, Mr E Cieveland-StevenSr 
School of Economics, Clarp Market, London, W C 

TH* Education Committee of the General Medical 
Council 1 ms been considering for a year the place in a 
medical student** career that the preliminary sciences should 
occupy, and It has been engaged also In discussing the 
framing a pattern scheme showing how the subjects re¬ 
quired ioukt be studied adequately and the neceatary 
examination passed within the prescribed period The re¬ 
port of ihe committee was submitted to the Cieneral Medical 
Council at Its winter session held ut the end of November 
The Education Committee has come to the conclusion that 
the schools of the countri generally are not at the present 
time in a position to lake up the work of preparing students 
in the preliminary sciences, ihemiStry, physics, and biology, 
and that the student must studv these subjects at a medical 
school or Krieneo instituti I r he committed further came 
to the conclusion that any attempt to fix a standard mini¬ 
mum curriculum would fail, and eventually recommended 
only the elimination of Nome of the more junior examina¬ 
tions—which are recognised as preliminary examinations In 
general education—and their rt placement by tests of an 
intermedium iharactir After some discussion, in which It 
was clear that there was a Urge body of opinion against 
the committee’s ret om men da t ions, the further consideration 
of the subject wus postponed until the May session of the 
council next year 

At a nutting of the governing body of the Imperial 
College of Sell me und lechnology, held on December 9, 
it was detlded to invite Prof Friedrich Czopck, of the 
Universal of Prague* to occupy the newly founded chair 
of plant phi Biology and pathology in the college, and to 
take mimrdintp steps to afford the accommodation neces¬ 
sary for the importunt work of such a department It la 
understood thut, in furtherance of the aim of the Imperial 
College to ipplv srlenre to Industry, this chair has been 
founded to meet the needs for training young men to act 
as advwrs in matti r* connected with agriculture at home 
and m the I mpire abroad Under existing conditions of 
agnrulturi it n everywhere rnogmscd—notably bv the 
large planting communities—that the advice of scientific 
experts has become nbnolutelv necessan rhere is, In 
fact, a dimnnd considerably exceeding the supplv for the 
services of trained scientific mpn to act in these capacities* 
Prof Czapek enjoin a world-wide reputation as one of the 
leaders In plint physiology and pathology, and he has 
devoted special attention to the biochemical aspect of these 
subjects It is precisely from this biochemical treatment 
that results of the highest importance for Industry may 
be expected We arc informed that the college has every 
reason to expect that Prof Czapek will accept the Invita¬ 
tion Tt is anticipated that the recognition of the Import¬ 
ance of the buslmss Interests wrapped up In this work 
will justify the authorities of the college in looking beyond 
their Immediate resources for the heaw initial expense 
required for building and suitably eaulpplng such a depart¬ 
ment and for its subsequent maintenance 

At the annual Convocation of the Allahabad University, 
held on November 12 at the Muir Central College, the 
Vice-Chancellor, Mr Richards, conferred the degrees and 
delivered an address Great strides, he said, have been 
made with the prolect for providing the University with 
a habitation of Its own The plans prepared by Sir 
S win ton Jacob will be on view in rhe exhibition shortly 
to open In Allahabad The plans Include a senate haft 1 
with offices and committee rooms a law college, and a 
university library When the buildings are completed they 
will amplv provide for all the needs of Allahabad Uw* 
versify All tbe monev needed for carrying out the whole 
scheme has not yet been collected, but with GovtftimftJpr 
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atetetMtit* gpfcMAe donation* promised and received some 
'ftp, ftUtjilflftfeai* be counted on further donations arc 
grfliatly AflMtfC I^ater the Vice-Chancellor t>uld the 
Uoirarfry orik congratulate itself upon a windfall that 
Jl*a ca ms tte ft’ during the year A sum of more than 
R*« 7J1OQ& his been received from the Queen Victoria 
ICnprUl oj an endowment for founding readerships 

ter w*rk TTie institution of university chairs 

was BtoodriMd by tho Universities' Commission of 1904 
for tW* easy- purpose, and It has been a cherished hope 
ter maay ywH that Allahabad University might be abU 
to do KMMttihg for the promotion of research among its 
graduate SMteAers Hitherto, for lack of funds, nothing 
ooaM be tiMfe Now, however, a beginning can be made, 
tod hitejfi It must be In a modest wav at first, it 
Kaaufurateat »<new and important era in development, and 
as ante goto oe It will attract other benefactions, until 
tha University has at length sufficient funds for research 
In all tborjgNutions of university study 
The rsftiHt on tho work of the Department of feth- 
OOlqgy ol tfta City and Guilds of London Institute for the 
1 sattkm ifiwie is now available At the recent cx'iminj- 
'tioas fbjw candidates were presented In technology fiom 
r 410 tmmm ia the United Kingdom, and of thesi 14,105 
passed* % Including the candidates from India and thr 
colonies, add those for the teachers' certificates 111 manual 
training and domestic economy, the total number of 
examines^ was 26,878 These figures show an increase 
on th ose of any previous year in order to secure the 
expert adPleo of trade societies and professional bodies in 
the cofidhet of the deportment's educational work, the 
institute baa arranged for the formation of advisory com¬ 
mittees, eaatiatifig of persons Interested in, and with a 
knowledge ofi the teihnical details of different Industries 
Tbs functions of each committee arc to suggest Improve¬ 
ments In tite. syllabuses of instruction, to recommend for 
appointment new examiners, and generally to advise on 
any matter connected with the course of instruction whuh 
may be referred to them by the Institute Reference has 
been made In farmer reports to the two main causes whh h 
Impede pro gres s in the technical Instruction of artisans, 
aod prevent the results of the teaching, now so liberally 
provided by local authorities, from being as satisfactory 
as might be desired These causes ore emphasised in th* 
special reports of several of the Institute's examiners 
Thev are. Arte, the difficulty of finding competent tricheis, 
and, se c ondl y , the unduly large proportion of nrtnan 
student* who enter technical classes wilhout the pie- 
Ihnfoary hootetedge necessary to take full advantage of 
the Instnartkm they receive While local authorities dirrpt 
readily tbs advice and assistance of the department in their 
■election el teachers and a higher standard of qu'ilifici- 
tlon 1* note more generally required, further improvement 
ih* this direction must be looked for If the money expended 
j pn technical instruction is to produce Its best results 
Hrhere can be no doubt that the teaching of technology 
ua* greatly improved during the past few years, but It 
must DO noted that the examiners have still to direct atten¬ 
tion repeatedly to tho insufficient preliminary knowledge 
that some caofldates possess 


SOCIETIES AND ACADEMIES . 

London, 

„ Oe 'logical Aodetv, November 23—Prof W W Watts, 
PJLS, nseshfent, In the chair—Dr W F Hums Ihr* 
•■ecte Of sec u lar oscillation in Egypt during the Eotem 
•«d Cf tea eeo u a periods There is evidence of the gradual 
*“**n®e of tite Cretaceous sea from north or north-eabt 
Egypt during Upper Cretaceous time* Four stages 
Jf tele advance are Indicated by the distribution of uie 
gf^taesouB deposits. The four phases are —(a) A north 
5 §Wj*» fa Which the Nubian Sandstone entirely 

merte AsekUferou* beds of Cenomanian age Phis 
mtisgde ecmae Egypt from Sinai to Bahario Oasis (b) A 
WagqiMi type, developed near the head of the valley of 
8*L characterised by the alternation of Nubian 

" "yti wjft fosslllferoua Cretaceous beds (c) A 
Jwal Egyptian or Hammama type, In which thb ^Nubian 
jytite teteae the greater pgftion of the Cretaceous 
tef the Danlan and Campanian beds being fossil- 
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iferou* limestone* or shales lhc Campanian beds are 
characterised by the presence of phosphatic fish-beds 
(d) A south Egyptian type has resemblances to the central 
Egyptian, but in the Campanian the phosphatic beds are 
inconspicuous As regards the transition from the Creta¬ 
ceous to the Eocene, the existence of two type* of strata at 
the base of the Eocene n» noted the flrbl, the Luxor type, 
being foulliferous, und developed In iht Western Desert, 
tee second, or yenu type, being unfossillfcrous, and com¬ 
posed of white limestone Bimilar to the Danlan whlto lime¬ 
stone below thim, but structurally difhrcnt Tin so vaiIa- 
tions may be due to fold-effects produunl while the land 
was gaining on tee sea at the hr ginning of horeno turn's, 
the Qcna limestones being remade Cretaceous material 
Whereas in southern hgypl Ix>wer Loeenp strata directly 
overlie the Danlan strata, in northern Egypt unconforml- 
I tied exist between the Middli hexene and the Cretaceous 
( beds The paleontological differences between tee Cre¬ 
taceous and tne Eocene arc recorded, the principal feature 
■ being tee sudden incoming of the foraminlfera Numnuilitei 
and Opercullna The distribution, donation, and variation 
of the Eocene series are considered 1 he apparent uni¬ 
formity of the fosslllferous I-owir htnene strata wherpver 
developed is noted Ihc lack of unifoinnt> in the Middle 
Eocene strata The nature of lhi 1 oienc beds between 
Rahana Oasis and the depressions of Moela and the 
Fayum are described, zoned, and coinpaied with the Middle 
Eocene in other parts of Egypt The influence of the 
gain of land over sea is traced through the Upper 
Moqattam beds The Cretaceous period in Egypt is 
marked by the gradual gain of sea over land , during the 
Eocene land appears to have been steadily gaining on the 
sea, probably accompanied by gentle fold-movi meats, which 
account for the minor differences In the nature of the 
Focene deposits —A R N o r woo d Die origin of the 

British Trias During the Tnassic period in Britain, de¬ 
position, it is maintained, was brought about solely by 
the action of water, and the British Trias is a delta- 
system, for during Carboniferous, Permian, and Triasslc 
times deposition was mainly in the same area There is 
a gradation from the Hunter to the Rh<etic The Bunter 
Is Known to be of fiuviatlle origin, and there Is a con¬ 
tinuity from Lower to Upper Inas, with an unconformity 
due to the new mode of formation and change in sedi¬ 
mentation Oscillation and overlapping are adinltti dly 
due to aqueous agency The I nasslc outcrop and the 
drlta-areA of the nver Mississippi am closelv similar 
Coloration is original, from below upwards, and not 
coincident with bedding fhc thickness of the Hunter is 
an argument for a subsiding *irea The fenuglnoiis types 

In the Carboniferous, Ptnnun, and Trms an alike due to 
delta conditions Ihe Trias is honronl il now, as origin¬ 
ally, away from any anripnt hilN whuh 11 covers It Is 
only the skerries that are rippled Screis ouui inninlv 
to the south-west of submerged hills Sandstones thin out 
eastward, marls westward, and the sknmes nre on the 
hills Rock-salt and gypsum are also horizontal ind ion- 
tlnuous in a linear dnettion The Ktupu gudunlly 
merges Into the Rhit-tir phase, and the I it ter into thi Lias 
Since the Bunter sediments came from the north-west into 
the Midlands, so probably did the Upper Tuns Iaxal 
metamorphlr and volcanic rocks may have provided some 
of the heavier minerals, but, as a whole, their source was 
more distant The flora and fauna can be grouped In 
provinces around the delta-head of the T rias These con¬ 
siderations point to an aqueous mode of sedimentation m 
a moist and equable cllmAtc 

Physical Society, November 25 —Prof H L. Csllendar 
FRS, president, in the chair —Dr A Rueaoll The 
electric stress at which Ionisation begins in air Prof 
J H Whitehead has published the values of the electric 
stress at which ionisation begins in air His electrodes 
consisted of a metal tube and a cylindrical wire coaxial 
with It Alternating pressures were empkived, ami the 
inner wires had diameters from 0089 to 047s cm If a 
be the radius of the inner wire, the expression 32 +13 4/ s/a 
gives all Whitehead's experimental results for the maxi¬ 
mum electric stress In kilovolts per centimetre with a 
maximum Inaccuracy of less than 1 per cent Experi¬ 
ment* show that the electric stress at which ionisation 
occurs Is independent of the metals used for the electrodes 
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and of the inner radius of the outer tuba It depends on 
the radius of the inner wire Steinmeti 1 experimental 
results on the sparking distances between parallel rods are 
in substantial agreement with Whitehead s figures An 
empirical formula based on experimental results published 
by Kowalski and Rappel is given for the sparking voltages 
between equal spherical electrodes The electric stress at 
the moment of discharge has a minimum value when the 
distance between the electrodes is a certain function of 
their radiui Great stress is laid on the currents of 
electrified air which stream round the electrodes before the 
discharge takes place These currents often modify the 
values obtained for the disruptive stress at the moment of 
disoharge The similarity between the formula for the 
temperature gradient at the surface of a hot wire cooling 
in air and the empirical formula for the potential gradient 
at the surface of an electrified wire when ionisation is 
taking place at Its surface is pointed out—Prof R J 
Strutt The afterglow of electric discharge When the 
electric discharge has passed at low pressure through 
certain gaseous mixtures a luminosity survives for some 
seconds after the discharge has been turned off An 
improved method of expenmen ting on the phenomena was 
introduced by Dewar A powerful air-pump is used to 
draw a regulated current of gas through the vacuum tube 
\ continuous removal of the gas from the region of dii 
charge la effected and the afterglow which it emits in 
passing through another vessel on its way to the pump 
can be examined continuously and at leisure There has 
been difference of opinion as to whether pure oxygen shows 
a glow or not The glow if any Is certainly exceedingly 
faint With air a bright yellow glow is obtained which 
is unproved by enriching the air with oxygen Pure 
nitrogen gives no glow whatever Previous experimenters 
have connected the glow with osone though without ex 
pressing definite views as to what part osone played The 
evidence for this has been that the glow is only obtained 
where oxygen is present and that it is destroyed by heat 
Additional evidence has been obtained (1) The glow can 
not survive passage through a tube cooled in liquid air 
Thia is regarded as due to condensation of osone (a) It 
is destroyed by passage over oxides of copper manganese 
and silver Osone Is known to be destroyed by these 
substances (3) While the glowing gas oxidises bright 
silver the gas current beyond the point at which the glow 
has died out does not do so Disappearance of the glow 
is simultaneous with disappearance 01 ozone from the gas 
Hie glow involves consumption of ozone It is natural 
to regard it as a game of low temperature arising from 
the oxidation of some other body by ozone Experiments 
were made to determine the nature of this other body 
A current of ozone from a vacuum tube fed with oxygen 
was allowed to mix with nny other gas which it was 
desired to test on its way to the pump Nitrogen or 
ordinary air added to the ozone gave no effect but air 
which had been through an independent discharge and 
had been deprived of its original glow by silver oxide was 
found to glow again on miking with ozone Some body 
is produced In air by the discharge the oxidation of which 
is responsible for the glow This body Is nitric oxide 
On 1 Ading a current of this gas into the ozone stream a 
brilliant jjfew was obtained of the characteristic yellow 
colour Thia glow can be produced in the form of a 
pointed flame with daik inner cone The glow is not 
associated with a sensible rise of temperature Condensing 
the ozone with liquid air allowing it to re-evaporate and 
admitting nitric oxide to it a yellow flash can be obtained 
long after the electric discharge is over Tha glow Is 
purcU chemical In its ongin Osone from the Siemens 
tube used at atmospheric pressure seems Incapable of 
% elding the glow when mixed with nitric oxide This 
may be due to the low percentage of osone present The 
main conclusion is that the ordinary vellow afterglow is 
due to oxidation of nitric oxide by osone --L P 
Rtotard—n The approximate volution of varioue 
boundary problems by surface integration combined with 
freehand graphs 

Zoological So Met y November *9—Dr H Woodward 
P R ^ ^aricf president in the chair —Dr H B Fan thorn 
and Dro H Hammond Smith A possible cause of 
pneu mo-enteritis In the red grouse (Lagopu* scotteus) 
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The authors recorded that in 
coeddloeis, many of which showed 
monla, they found coccidian odeyets 
bronchi, and trachea The eoeddian 
chtoles were probably capable of setting — 

Irritation to acoount for the pneumonic 1ym——R 
observations were interesting as showing —gt Zhtt —Mbf 
criticised views of Klein Tegetmeter, sotf ——y- oh 
* pneiuno-entenbc as a cause of mortal* m 
may have some foundation in fact—Dr ) T 
The development of Solaster tndtea, Forbes, 
described the ovaries and ova and the prmw— 
ing fertilisation segmentation and gastrultfties, —d SMS'* 
dealt with the characters of the free swim—— S a t— —i 
the changes related to the metamorphosis Ha SMmd, 
the development of die internal cavities and wf Sal riM* 
ton and described the methods ha had emjda—i t* 1 ~ 
ing and rearing the larva The memoir, la1 wfldl 
details of adult anatomy, contained a desert—an M \ 
points in development —F E I—rtf The 1" 

tract of certain birds, and on the mesenteric ft__ _ 

the intestinal loops Notes the author hod sec—— 
relative to the viscera of birds which had — k Jwl 
society s gardens The paper dealt more p—daaltrfr wfcjfc \ 
species that had not been carefully studied fir—1 Me HM 
of view ©f the convolutions of the intestine, wad oAMtiis* 
was directed to a considerable senes of hjitfb Ftofi 
A Oahrsfs The specimens of spotted fry—1 as (a f— 
Bnttsh Museum (Natural History) Throe 
new forms were described 


Linnean Society December 1 —Dr D H 
president in the chair—Captain C F f 
spermatogenesis of Stenobothnu oindsltu, 
reference to the heterotropic chromosome 
determinant in grasshoppers 
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Mathematical Society December 8 —Dr JL f 
president in the chair —G H Hartf r 
loganthmico-exponential functions —G H 
results concerning the increase of functions 
algebraic differential equation of the first 
Robb Optical geometry of motion —T 
Note on tne Pellfan equation—G B 
arithmetical theory of binary cubic forms— Dr 
Young The integration of Fourier's senes “ 

Young The theory of the application of 
definite integrals 

Royal Astronomical Society, December 9.—Sir DasM 
Gill K C B president in the chair —A C D 0— 
molln Note on Mr Innes s paper on the — or pert* 
hellon distances of comets —A Stanley —• ttoj 

equatorial current of Jupiter in 1880 The author com 
eluded from observations of eight spots that Me rtftfkd 
period of the equatorial current in 1880-1 was—drily speed 
shorter than during the years 1888-1908, a— tftfg to- m 
difference id velocity of about 15 miles an hour-—A Ai 
Rambaut Observations of Halley • coast, Daaislt 
comet (1909c) and comet 1910s made at tbs Rddrttfls 
Observatory Oxford—A A Ramb—it Ob—Hons off 
stars occulted by the moon during the edapss of 19to 
November 16 A photograph of the ec li psed m oo n —4 
trails of stars was shown the telescope hi 
adjusted to the moon’s motion during the 
C V L Oharllor Multiple solutions in 
tion of orbits from three observations The 
that In certain regions more than one solution oqoM tb 
obtained from the observations while in other* oady 0— 
was possible 1 in consequence of this much dSfhufty —o 
somtimes found In obtaining the true orbit, as wgs tk 
case with comet 19100 —H H Tumor The ac c ur acy of 
the positions of the star images In the “ Harvard tffw* 
By the latter term was Intended the Harvard —ta 41 
fifty-five plates, forming a photographic mop or C— 
heavens on a scale about one-eleventh that of the 
graphic Catalogue Formulae were given for ec 
the optical distortion, varying as the cube of the 
from the centre of the plates, and also for tha dll 
, refraction —S A tauntfor The detormln*tiod o 
j graphic positions, and (he measurement of lunar 
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Fifth paper Results of tba measurement of two 
a nfidatives Tba negatives, taken by Prof Ritchey, 
t were exwbely fine, but their dates—given u 1901 
August 3 and November si—were uncertain The result 
of the author 1 ! reduction of the measures of the plates 
enabled him to show that they were actually taken on 
Se pt e mber 3 and November so. The measures appeared 
to show that points on the moon greatly above or below 
the mean surface should be rejected, owing to theh being 
shifted in opposite directions by llbratlon A diagram was 
drawn to exhibit the dose agreement between points In¬ 
dependently measured on photographs by Prof Frans and 
Hr Saunder compared with the considerable divergence In 
the positions of the same points as determined by Lohr- 
ktann and Midler The actual measures had been made 
pn the negatives by Mr Hardcastle. 

Pana. 

Academy of Bcieneee, December 3 —M. Penile Picard in 
the chair —G Llppmmnw Two pieces of metal lightly 
touching do not, In general, form an electrical contact 
when the difference of potential Is small Two forms of 
oontaot are described In which no pressure is necessary 
In one of these a strip of paper moistened with a solu¬ 
tion of an electrolyte (calcium chloride) Is employed, the 
seoond consists of two amalgamated silver wires —A 
Bputlor. Concerning the invention of porous filtering 
1 candles. The author points out that he described the 
manufacture and use of porous porcelain filters two years 
before Ch Chamberland —A Uvsmn and A Nttlt 

A new_hsamogregarlan of Damonia subtrijuga —M 

In a magnetic field 


j • The potential of the discharge In a magr 
—W Klllmn and M Qlfnotn The levels of the pebble 
beds and terraces in the neighbourhood of Saint-Rambert- 
d'Albon (DrAme) and of ^Beaurepalre (IsAre)—M 
Leoornu was elected a member In the section of mechanics 
In the place of the late M Maurice Levy —G D 
Sesrffs An attempt at 11 vol h vortex ” Attention 
Is directed to the effect of the thickness of the front edge 
of the wing in birds, and the author suggests that an 
attempt might be made to realise these conditions In aero¬ 
planes —M Uunbsrt A form of the equations of motion 
of a small planet —M —ra lly Observations of the new 
Cerulll comet made at the Observatory of Marseilles with 
the comet finder Data are given for November 10, 12, 
14, and 16 —M Oecgla Observations of the Faye comet 
(19100. Cerulll, November 9) made at thr Observatory of 
Marseilles with the Elchena equatorial of 26-cm aperture 
Petitions are given for November is and 16—P E 
Om The integration, by the method of M Darboux, of 
any partial differential equation of the second order —T 
l il ss o s The poles of resolving nuclei —Henri Vlilat 
The movements of a fluid round an obstacle of given form 
—Marcel Ohepln The absolute measurement of currents 
of great Intensity A description of a modified tangent 
galvanometer capable of measuring currents up to 1000 
amperes—M Tlan The nature of the decomposition of 
hydrogen peroxide solutions produced by light It hns 

been shown that the decomposition of hydrogen peroxide 
by heat la a bimoLecular reaction, whilst the decomposi¬ 
tion bv catalysis In presence of colloidal platinum, diastase 
Ac, fa a unlmolecular reaction An experimental study 
of the decomposition produced by ultra-violet light shows 
that the reaction Is unlmolecular, and hence Is not 
analogous to the action of heat, but rather resembles 
eatalytlo decomposition —Paul Mgeu The reception of 
the Hertzian time signal from the Eiffel Tower The 
apparatus described and Illustrated works with Leclamhe 
eeQs Instead of secondary batteries, and is simplified in 
other directions —L P lssm b s The mechanical inter¬ 
pretation of the principle of Carnot and Clausius The 
case of a compensated transformation — F Oharron The 
Modifications produced by the air layer In friction and 
dUdlng between solid bodies —Br fli nt—I New experi¬ 

ments in stimulation bv shocks In, wireless telegraphy It 
» well known that by interposing very short sparks Into 
the primary circuit of a Herttian wave ear I tor the vibra- 
tyn* In tide circuit are effectually deadened Tt* author 
the spark* through a tube containing hydrogen 
prtWien nickel electrodes Reproductions of photographs 
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are given showing the complete damping effect obtained 
—R. MflfwoHn The mechanics of Irreversible 


_ »le pheno¬ 
mena —A. —1 and L* Poumlsr By passing a 

rapid current of hydrogen bromide over amorphous silicon 
at a red heat a liquid Is obtained which, on submitting 
to fractional distillation, gives as the main product of the 
reaction silicon tetr a b r omlde „ small quantities of 
SiH a Br 1 are also obtained, and also a liquid which appears 
to he a mixture of this with SiH a Br Details arc also 
given of a rapid method of preparing a crude silicon suit¬ 
able for the reaction By the action of the silent dis¬ 
charge upon the vapours of the sllloobromoform four sub¬ 
stances were Identified, SiBr 4 , Sl a Br t , Sl,Br„ and 
Sl 4 Br la , the silicon analogues of tetrabromomethane, 
octobrompropane, and decabrombutane —E, A Salmon 
A method for producing a reaction between two bodies In 
the electric arc — L TsKouvariV and W. Pom In The 
addition of hydrogen to the isomeric thujenes and 
sablnene The application of the Sabatier and Senderens 
reactions having been shown to be too energetic In the 
case of these two h>drocarbona, the addition of two atoms 
of hydrogen to each molecule was effected by the cata¬ 
lytic action of platinum black, the hydrogen being used 
under a pressure of 35 to 50 atmospheres The physical 
and chemical properties of the resulting hydrocarbons are 

¥ iven —Georges DsnlgSt A new reaction of morphine 
he reagent pr oposed Is a mixture of ammonia, hydrogen 
peroxide, and copper sulphate in aqueous solution A 
red colour la produced if tne concentration of the morphine 
is above 0-03 gram per litre This reaction gives negative 
results with codeine, thebalne, papaverine, narceine, and 
narcotine —A Vamaull The nature of the oxides causing 
the coloration of the Oriental sapphire Careful analyses 
of sapphires from different sources (Montana, Burraah, 
and Australia) showed the Invariable constituents to be 
oxide of Iron and oxide of titanium The latter oxide 
wot not detected In the earlier analyses by other workers 
No chromium was found in the two sapphires examined 
for this element, and the author concludes that chromium 
is not essential to the production of the characteristic 
colour The conclusion that the colour Is due to the 
oxides of titanium and Iron alone Is confirmed by the 

S nthesls of the gem by fusion previously described — 
enri Oeupln The influence of various volatile sub¬ 
stances on the higher plants —L M o rses and E Vlnwt 
Insecticide treatments In viticulture—Ed Orlffon The 
Influence of the tarring of roads on the adjacent vegeta¬ 
tion The author comes to the conclusion tint no In¬ 
jurious effect to vegetation can be proved to have been 
caused by the tarring of roads Laboratory results cannot 
be regarded as conclusive on this point, which can only 
be settled by actual practice In the open nir —MM 
Mslofil — fl d so and Pr—rd Muscular fatigue in sing¬ 
ing —M Doyon The formation of antirhomblne in tne 
liver previously frozen at a very low temperature —G 
Lin—alar The Influence of iron on the formation of the 
spores of Atpergittut niger It has been shown by previous 
workers that It Iron be omitted from the culture solutions 
of Aspergdhu niger spores are not formed The author 
hns extracted the block pigment from the spores of this 
mould, and shows that it possesses properties resembling 
the ha*matin of the blood, and contains Iron ns an 
essential constituent Thu furnishes n full explanation of 
the impossibility of producing spores in the absence of 
iron —Gabriel fl—ti mnd and Arthur Oompton The 
Influence of temperature on the activity of cHIsse 
Cellase from sweet almonds has a maximum nctivits at a 
temperature of 46° C This Is independent of the duration 
of heating, and Is a specific value of greif Interest —M 
Lamolna The presence of deposits of cholesterol in the 
coats of sclero-mtheromatous arteries —Ch Vdlaln and 
Albert Mlo—f-Lfliry The primary strata of the south of 
the Vosges—MM B—rd and iflourl" The stratifi¬ 
cation of the nM and of the ice in the upper regions of 
the collecting areas of glacJen — Ph Oianfssud The 
glacial phenomena In the mountains of £orez—Paul 
Bar trfl w d General characters of the stipes of driero- 
ehlaena Ipta .—M Martel The removal of obstruction 
in water-bearing fissures—P M-iitan The magnetic 
condition of the diabases of Isfjord nt Spitsbergen — 
Louis flai s ttl The lower Mkniva (eastern Morocco) 
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Nkw South Walks 

Linnean Society, September 38 —Mr C Hedley, preii 
dent, in the chair — C T Muuon and W M Oerne 
The adventitious roots of Melaleuca UnaritfoHa, Sm — 
R J Tlllynrd Some experiments with dragon-fly larva 
This paper embodies the results of experiments curried 
out with the object of showing —(1) That dragon-fly 
larvae of certain kinds live longer than one year An un¬ 
known Libellulid larva takim at Heathcote on October 10, 
1908, and dPre than half-grown then, has lived In an 
aquariur W the present date It now appears full-fed, 
and ma^ ^frexpccted to emerge this season Its age, from 
the egg> lnust be more than two and a half years 
(a) That certain dragon-fly larva can resist severe and 
prolonged drought tight Urvs of Synthemu eustalacta, 
Burm , were placed in u shallow-water aquarium over 
sand, no food given from December 25, 1909, mid water 
allowed to evaporate The aquarium was dry on 
February a, and the larva; were kept alive, hidden in the 
sand, until May 29, a period of nearly four monthB The 
larv c were then returned to water and fed up Si ven are 
still alive, and may be ex peered to emerge this reason - - 
T Harvey Johnston and Dr J Burton OJoiond 1 he 
Hamatozoa of Australian Reptilla No 1 A list of 
Australian reptiles from which llfematozoa have been re¬ 
corded is given, and three species of Haemogregarinn 
(Knryol)sua) are described as new 

October a6 —Mr C Hedley, president, in the chair — 
T Irsdal* An additional note on the birds of I«ord Howe 
nnd Norfolk Islands The opportunity of Inspecting the 
Watling drawings in the British Museum prompted the 
author to Investigate the authenticity of the early chronicles 
relating to some of the birds of Norfolk and Lord Howe 
Islands, now extinct, or the Identity of which has never 
been nettled satisfactorily From the consideration of the 
historical evidence available, the author concludes that the 
extinct white gallmule (Nolomfi alba ) was restricted to 
Lord Howe Island, that the ** Norfolk Island petrel " of 
I atham is probably PufHnus griseus, Gm , whit h still 
breeds about the typical locality, and not P chhro- 
rhynchut , Less , as supposed by tn« late Dr Sharpe, and 
that drawing No 282, regarded by Dr Sharpe as repre¬ 
senting P tenuirostrts, Temm , is undoubtedly n figure of 
the CKstrelata still breeding, or which apparently used to 
breed, on Norfolk Island, which must bear the name 
(Estrelata phillifu, Gray, and which Is different from 
(E neglecta, Schl Some omissions are rectified, and 
observations supplementary to those of Mr Hull (Proceed¬ 
ing* 1909, p 636) are given —A F Basset Hull 
Further notes on the birds of Lord Howe and Norfolk 
Islands, with the description of n new species of petrel 
The author endeavours to dispel the uncertainty enshroud¬ 
ing the Identification of the petrels of Norfolk Islind 
Captain Hunter’s " bird of providence" renmins a 
mystery, ns visits to Mount Pitt in November, and in the 
succeeding yenr In August, offered no signs of birds or 
burrows, a condition of things possibly due to the exter¬ 
mination of the old-time colony, or Its removal to more 
secure breeding grounds The Big Hill mutton-bird ” of 
Lord Howe Island, whlrh breeds upon Mount Gower, is 
shown to be markedly different ^from CRstrelata neglecta, 
Sthlg , and Is described as new*—J H MaMss nnd E 
■ s t o hs Notes from the Botanic Gardens, Sydney 
No 16 —A M Lm Australian and Tasmanian Psela- 
phldss (Coleoptcra) 
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PROBLEMS OF CROWN COLONY 
ADMINISTRATION 

The Broad Stone of Empire Problems of Crown 
Colony Administration, with Records of Personal 
Experience By Sir Charles Bruce, G C M G Vol 
J« op. xxxlv + 511 + 2 maps Vol ll , pp V111 + 555+ 

4 maps. (London Macmillan and Co , Ltd , 1910 ) 
)Mce 30J net, two vols 

^A CCORDING to the description on the title-page, 
** r this book purports to discuss problems of 
Cfpwn Colony administration, and to contain, as 
a .subsidiary matter, records of personal experi¬ 
ence The first volume carries out, on the whole, 
the promise of the title-page, but the second is in 
effect a record of Sir Charles Bruce's acta et verba 
during tjie thirty-six years of his faithful and efficient 
public service in Ceylon, British Guiana, the West 
Indies, and Mauritius, and the discussion of problems 
of Crown Colony administration forms little more than 
a setting for the account of his experiences, and of the 
recognition which his valuable services deservedly 
received, from time to time, at the hands of his official 
superiors Lengthy despatches and memoranda, 
much of which might with advantage have been 
omitted and the rest severely condensed, encumber the 
pages of the book, and were it not that it is provided 
with an excellent index, its undoubted value as a work 
of reference for students of colonial administration 
would be gravely compromised 
The book, which extends to some 1100 pages, after 
discussing the resources of the Crown Colonies, and 
British policy m connection with them, under the 
heads of national, colonial, and imperial, treats of the 
Colonial Office and the Colonial Governor, and there 
are chapters on law, labour, race, health, education, 
religion, agriculture, forestry, commerce, finance, 
transport, meteorology, Imperial communications, 
fiscal system, expansion, defence, and the Crown 
There are seven appendices, of which two, namely 
Mr. Edward Manson’s memorandum on systems of 
law obtaining in the Crown Colonies, and a memor¬ 
andum on measures to be carried out for prevention 
of malarial fever in Mauritius, are of special interest 
to students of Crown Colony administration, and, as 
already mentioned, there is an excellent index 
Within the limits of a short review it i9 not possible 
to discuss more than one or two of the subjects with 
which the author deals, It must suffice to indicate 
the rest, and to say that (apart from a certain discur¬ 
siveness and from the other drawbacks to which we 
have felt bound to direct attention), the student of 
problems of Crown Colony administration will find 
much in the various chapters to reward his industry 
and to satisfy his curiosity To the readers of Nature 
the chapters on agriculture and on forestry, the 
chapter on meteorology, and the two chapters on 
health, will probably be of the greater interest than 
the others The description of the work of the Im¬ 
perial Department of Agriculture In the West Indies, 
which has done so much during the last ten years 
rtotoards helping to restore the prosperity of the West 
NO. 3147, VOL. 85 ] 


Indian Colonies Is interesting, the sketch of the pro¬ 
gress of agriculture in Ceylon is instructive, and the 
chapter on forestry shows of what vital Importance 
are conservation of forests and reafforestation, and 
how much remains to be done in that regard. The 
chapter on meteorology is practically confined to an 
account, interesting so far as it goes, of the work 
done under the auspices of Dr Meldrum at the Mauri¬ 
tius Observatory. The most interesting chapters of 
all are the chapters on 11 Health ” Qnly those who 
have lived In unhealthy climates can fully realise of 
what vital importance it is to the progress of a com¬ 
munity that effectual means should be found for com¬ 
bating the diseases which in so many of the most 
fertile of the British Dominions beyond the seas have 
so hampered what Sir Charles Bruce well calls the 
"agencies of beneficial occupation'*—industry, com¬ 
merce, military and naval defence, and good 
government—and how dependent those agencies 
are on the preservation of health against tropical 
diseases In this field of later years science 
has rendered yeoman service to the State, 
and to the pioneers of civilisation and pro¬ 
gress in the tropical and subtropical dependencies of 
the Crown, and, indeed, throughout the world 
Malaria is no longer an elusive bogey, yellow fever 
has lost much of its terrors, even plague and cholera, 
in communities which have been brought to under¬ 
stand the value and necessity of the precautionary 
measures prescribed by science, can be successfully 
combated and brought under control 
Yellow fever has been practically banished from its 
hot-bed, Havana The isthmus of Panama, which Is 
credited with having killed one workman for every 
sleeper of the Panama Railway, is no longer a par¬ 
ticularly risky place of residence Our garrison and 
fleet at Malta no longer suffer from Malta fever 
Ismaiha, formerly a hot-bed of malaria, has been 
rendered perfectly healthy The dreaded sleeping sick¬ 
ness, although no absolute cure has yet been found 
for it, has, in Uganda, at all events, been brought 
under control It Is unnecessary to multiply in¬ 
stances And apart from what has been done in the 
matter of prevention and curs of diseases which 
affect mankind, the labours of the bacteriologist, 
protozoologist, entomologist, and helminthologist 
have contributed in no small degree to the progress 
and prosperity of the tropical and subtropical 
colonies This has been done by discovering and trac¬ 
ing the life-history and development of the lower forms 
of life which are the cause of many of the fatal diseases 
to which stock, especially in tropical and subtropical 
lands, are subject, in tracing out the means by which 
they are communicated, and the life-history of their 
transmitters, or intermediate hosts, in devising pre¬ 
ventive measures, and preparing vaccines or serums, 
and searching for and discovering drugs which act 
as prophylactics or as cures 
The two branches of scientific inquiry— as regards 
human disease, and as regards diseases of ammalir— 
are, indeed, to a great extent interdependent The 
discovery of the trypanosome of nagana in cattle and 
of its transmission by Glosstna morsttans may be said 
to have pointed to the discovery of ihe transmission 
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of the trypanosome of sleeping sickness to man by 
C palpalts The discovery that the trypanosome of 
slot ping sickness persists and grows in G palpalts 
is akin to the discovery of the development of the 
malaria parasite In the anopheles The discovery of 
the transmission of the piroplasma of Texas fever, 
of East Coast fever, and of “ biliary fever ” in stock, 
by means of ticks, pointed the way to the discovery 
of the transmission by ticks to man of the spirillum 
of relapsing fever There may be some reason to 
hope that the exhaustive investigation of the causes 
of grouse disease which is now in progress may pos¬ 
sibly lead to a better understanding of the causes of 
appendicitis in the human subject Many similar 
instances might U mentioned But this is not ihe 
place for an essay on the recent history of bacterio 
logy 

Much >it runams to be done The cause of and 
specific rtmedv for blaikwatcr fever, that scourge of 
tropical Africa, is still to seek An effectual remedy 
for sleeping sickness still makes itself desired 
1 eprosv still baffles the investigator No cure for 
bilham 1 has \et been found Prophylaxis for horse- 
sickntss amongst horses, hitherto baffled by haemo¬ 
lysis, h is still to be discovered (For mules a fairly 
satisfactory prophylactic has been found ) Piroplasma, 
for which, m dogs, a specific cure has been discovered, 
in horses and cattle still presents an unsolved 
problem 

But thi future is full of hope Such great strides 
in ndv incc have been made during the last few years 
that no difficulty seems, to the mvesfigator, to be 
insuperable Perhaps the most interesting of the 
later developments is the discovery of a senes of facts 
which point to the probability of the terribly fatal 
fever, hitherto called malaria, on the west coast of 
Africa, bang really a form of yellow fever This 
matter is now, or is shortly, about to be brought under 
exhaustive investigation, and should the probability 
turn out to be i reality, the adoption on the Coast of 
precautions similar to those which have proved so 
successful on the isthmus of Panama should render 
the Gold Const as healthy as Barbados Small 
wonder that an influentially signed address has been 
sent to the Memorial Committee, suggesting that the 
name of our beloved Sovereign, the late King Edward 
the Seventh, cannot be better commemorated than by 
a liberal endowment of the schools of tropical medi¬ 
cine, which in these later years have done so much 
for the promotion of bacteriological research and the 
prophvlaxis and cure of tropical diseases, both in 
the United Kingdom and in the British Dominions 
beyond the seas 


THE MICROSCOPE AS AN OPTICAL 
INSTRUMENT 

Microscopy The Construction , Theory , and Use of 
the Mtcroseope By E J Spitta Second edition 
Pp xxii + 502 + xvl plates, (London J Murray, 
19* Price 135 6 d net. 

'T'HL views expressed in the previous notice of this 
work which appeared in Nature (February 6, 
1908) would appear to have been amply borne out in 
the welcome accorded to it by the public, since a 
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second edition has already become necessary Continued 
use of the volume as a book of reference has thoroughly 
am firmed the original opinion formed as to its 
value for the purposes of the practical microscopist 
While much more limited in scope than the classical 
work of Carpenter and Dallinger, being restricted to 
the consideration of the microscope as an optical in¬ 
strument, it has from this point of view already largely 
superseded the older work Dr Spitta is fortunate, 
too, in having obtained, in dealing with the more 
theoretical portions of the subject, the assistance of 
Mr Conrady, whose excellent mathematical know¬ 
ledge has helped to keep the book free from any of 
the remarkable theories in connection with the micro¬ 
scope which have been put forward in recent years, 
and have even found acceptance from some skilled 
practical microscopists 

One of the features of the first edition of the book 


was that it was well up-to-date in the account given 
of present-d iy microscopes and microscope construc¬ 
tion and accessories There was thus the less neces¬ 
sity for changes m a new edition appearing after such 
a comparatively short interval Ncverthi less, besides 
the one or two more important additions of which 
mention is made below, advantage has been taken of 
the opportunity offered to include some of the most 
recent work Old illustrations of microscopes by pro¬ 
minent makers have been rejilaccd by others of the 
newest types, and descriptions of novel accessory 
apparatus arc given We note that the name of the 
Spencer Lens Co , of Buffalo, N Y , now appears for 
the first time, their stand for critical work being fully 
illustrated, and attention is directed to their one-sixth 
objective with specially long working distance (1 mm ) 
A new sixth by Watson and Sons, and one by 
Reichert, wath extra long working distance, are also 
mentioned Illustrations of newer models by Zeiss, 
Beck, and Watson take the place of those previously 
given, and some forms of museum microscopes, with 
mechanical contrivances for bringing a senes of slides 
successively into the field or view, are now described 
Among additional accessory apparatus may be men¬ 
tioned the simple form of apertometer devised by Mr 
h J Cheshire, new illuminators, especially the con¬ 
venient miniature arc lamp by Lcitz, Mr J W 
Gordon’s lamp with glass-rod light collector, and Mr 
J E Barnard’s mercury-vapour lamp for micro¬ 
scopists—very convenient, with screens, for obtaining 
monochromatic light, a new auxiliary stage by Watson 
apd Sons, forms of gauges for measuring the thicks 
nesses of cover glasses and slips, measuring oculars 
or eyepiece micrometers, and a simplified apparatus 
ar>l method of preparing metallurgical specimens for 
mj:roscopical examination The last would appear to 
be^outside the limits of the work, which does not deal 
will the extensive subject of the preparation of 
linens We have noted also a number of changes 
*ie text, whether by way of omission of unnecessary 
ter, or additions to render explanations clearer 
. interesting that Dr Spitta appears finally to have 
ie to the conclusion, with reference to the “black 
and “white dot’* effects in pleurosigma, that 
1 tf e better the combination (objective) the better the 
rendering of the black dot effect, no matter the appear¬ 
ance, within reasonable limits, of the white one." 
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We would remark also that in his chapter on the 
“Theories of Microscopical Vision," Mr Conrndy adds 
a few paragraphs giving a short account of the con¬ 
nection between N A and the vision of minute 
objects of dimensions below the resolution limit, 
whether self-luminous or opaque 
The more inqwrtant additions ore those which deal 
with the extension of dark ground illumination to 
high powers, and the description of Sledentopf’s 
Apparatus fur viewing ultra-microscopic paTticles 
Dark ground illumination at high powers is obtained 
by the use of a condenser or illuminator of special type, 
which brings the light, usually with the aid of side 
reflection, to a focus on the specimen at n very oblique 
angle Types of such condensers by lx it/, Zeiss, md 
Beck are described, and the method will no doubt be 
of Value to the bacteriologist 

The Siedentopf method for illuminating ultr i-micro- 
seopic particles is well known The subject ptrhips 
lies outside the range of the ordinary microscopist 
finally, It ina\ be mentioned that the already < xrel- 
lent series of photomicrographs h is been extendi d b\ 
the mtrodui tion of four or five Interesting photo¬ 
graphs of unphipU ura L nfortunatelv, in the copy 
we h ive seen, the printers have made the mist ikt of 
printing lilt d< m nptive text on the wrong side of the 
thm paj>er scpiriting the plates, with the result of 
making it somewhat difficult to read 

GEOMETRY OF SURF ICES 
A Treatise on the Geometry of Surfaces By A B 
Basset, IRS Pp wi + 291 (Cambridge 
Deighton Bell and Co , London <j Bell and Sons 
1910) Price ioa 6 d 

CCOKDINO to his preface, Mr Basset intends 
this book to supply a want in English works on 
solid geometry, n uuelv, nn adequate account ot sur¬ 
faces t>ther thin quadrics, the existing gap being due 
to the fact lint Salmon’s ‘(jenmotrv of fhrec 
Dimensions " is now out of print 
The greater p irt of Ihc book seems to be diluted 
to a detailed ex linination of the various tvpis of 
singularities which can occur in surfaces of order not 
higher th in the fourth, such a lengthy mvcslig ition 
cannot bo properly criticised except it the cost of 
great 1 ibour But, for reasons given below, it is 
doubtful if the method adopted fur resolving higher 
singularities is really sufficient to do all that is 
claimed by the author 

It is not altogether clear, either, for what class of 
readers the book is intended, the greater part of the 
results will Interest none but specialists in geometry 
And one may imagine that such specialists might he 
tempted to ask why the analytical machinery is 
developed purely from metrical definitions, when the 
properties to be established are mainly projective (or 
descriptive) in character Thus, reciprocation seems 
always to refer to a sphere f and homogeneou x co¬ 
ordinates are defined (§3) only an perpendiculars on 
the faces of a tetrahedron It is not quite easy to 
•ee how Mr. Basset would justify the use of co¬ 
ordinates such as * + fy, x-ty , on the last ^definition 
However, there is probably a wider circle of readers, 
claiming to be geometrical specialists, who would 
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take an Intelligent interest in in account of the pro 
pertioK of cubic and quartic turves and surfaces, and 
particularly in results which are related to work in 
other subjects Such readers might also find it use* 
ful to have information as to various models available 
for the illustration of the shapes of the figures, doubt¬ 
less the expert geometer disdains these mental 
crutches, and relies on his powers of intuition, But 
those of us who confess to finding it difficult to 
visualise surfaces from thur equations, arc able to 
point to geometrical experts who have been led to 
unexpected results by the consideration of models, one 
need oniv mention Kummcr’^ modtl of the surf icx of 
centres of an ellipsoid (Salmon, Mieometrv of Three 
Dimensions,’ p 27$), and Henrin’s models of mov¬ 
able hyperboloids Even expert analysts mav make 
slips in iheir work, and mav find occasionally some 
difficulty in detecting such slips, while an examination 
of a diagram or model will often indicate the mistake 
at once Vn illustration inn be dnwn from Mr 
Basset’s statement (§142) th it the circles of 
curvature at the ends of the minor ixis of an ellipse 
can intersect at points which he on the circles of 
curvature at the ends of the m ijor axis, a moment's 
glance at n figure will show that the former circles 
lie wholly outside, the latter yyfiolly tirade the ellipse, 
for all vnluts of the eccentricity 

Those who wish for an introductory account of the 
simpler properties of cubic nnd quartic curves will 
find Mr Basset’s provision for them rather si inty 
His theorems ( md proofs) occupv but hub more space 
than the surmnarj (of results only) given in Pascal’s 
‘ Repcriorio,’* t 11 (1st edition), and soim of Pascal’* 
referencts are omitted from the list (for lubic curves) 
givrn on p 100 A good deal of light would !h 
thrown on the classification of quarries of the First 
species by a reference to the Svlvester-Wmrstriss 
method of invariant factors The same method 
would prove useful in handling cichdts (quarin sur¬ 
faces), and leading up to Darhnux’s pentasphem d 
coordinates, as Darboux’s rootdintlo arc not intro¬ 
duced at all, Mr B isset is un ible to prove th it 
confocal cvcluios cut orthogonally, and various oilier 
theorems given in Salmon’s account of culidts have 
to bt omitted also 

Nor will the inquirer after the urangunent of the 
twenty-seven lines on a cubic surf ue f in. much better 
Mr Basset gives half a pugr to proving their exist¬ 
ence, and that of forty-five triple tangent-plants, but 
he has no illustration to give us of even the simplest 
example of a double-six Details of the singularities 
of the twent)-three different types of cubic surfaces 
are enumerated, but we are not told th it, sm\ the 
cubic with a nodal line (of the first kind) tan be 
illustrated by the familiar cyUndrtnd models of whuh 
are amongst the commonest examples of ruled skew 
surfaces 

The resolution of compound smgul irities (chapter* 
iv and v) is discussed first for the c isi of plane 
curves, the method appears in all cases to rest on the 
assumption (see, for instance, §165) that the most 
general singularity of order 1 p can be found on a curve 

1 Wo ha to not »ucue«dod In finding ■ procl«o definition of what Mr feu* 
m*ana by this lortn b would •*?«■ 10 to a lingular point with / tangent* 
(soma or all of which may coincide). 
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of degree £+1 But, even for there is at least 

one compound singularity not to be found on a cubic 
curve, this is the cusp of the second kind, the first 
compound singularity resolved by Cayley And readers 
familiar with such investigations as those of Zeuthen 
(“Math Annnlen," Bd x ), or Jordan (‘ Cours 
d'Analyse," t 1 , chapter v ), will recall that it is often 
necessary to go to terms of quite high order before we 
can obtain the precise equivalents of any given singu¬ 
larity It is therefore open to question whether Mr 
Basset’s cases really Include all types of singularity, 
even for plane curves, and, in the case of surfaces, 
the method adopted is similar (see, for instance, 
§$194, 196), so that it is apparently subject to the 
same kind of objection 

Readers of Mr Basset's “Treatise on Cubic and 
Quartic Curves " will recollect his fertility in the in¬ 
vention of new terms, such a* anautotomic, afert- 
graphtc endodromie, and so on We miss the last 
pair of words in the present book, but autotonuc and 
anautotomte are to be found on nearly every page, 
and occasionally new phrases, such as tniaette, gut n- 
factn , nodotangcnttal The question as to whether 
axitotomic is a suitable term for a surface having a 
conical point, must be left to experts to settle, but 
to an ordinary reader like the present reviewer, the 
word rniher suggests a nodal line or curve on the sur¬ 
face However this may be, the addition of an index, 
so that the definitions could easily be looked up, would 
be an advantage to the general reader not sjiecially 
familiar with Mr Basset's terminology 

1 J I’a D 


IMKRICIN MEA 1 IESPECTIO\ 

American Meat and its Influence upon the Public 
Ihalth By Dr Albert Leffingwcll Pp xn + ao8 
(London George Bell and Sons, 1910) Price 
V 6d net 

LRING the eail\ period of the venr 190(1 the 
world was startled by revolting disclosures con¬ 
cerning the stockvards and great packing houses of 
Chicago, and the conditions which were then described 
Ob prevalent were certainly a menace to the public 
health Since then the general public in America 
and England have been under the impression that per¬ 
manent and satisfactory reforms have been instituted, 
which have led to the rectification of the abuses then 
disclosed But the writer of this work, while con¬ 
ceding that certain improvements have been made, 
find* a great deal to take exception to with reference 
to the quality of the meat which is produced both for 
home consumption and export purposes He brings 
forward certain facts which indicate that laws passed 
in 1906 for the protection of the public health have 
been so construed and perfunctorily administered that 
in some most important particulars the Federal in¬ 
spection of meat leave* much to be desired 

lhis tendency to favour a lax construction of the 
law la^lleged to be perceptible in many directions 
Con. lard, for an example In the regulations of 
j 906/which were passed immediately after the outcry 
in that year, it u stated that no animals dying before 
slaughter coukl be brought into any establishment fpr 
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rendering It was intended by this regulation to keep 
suspected carcases away from the tanks where lard 
is rendered, yet in barely two years' time (April, 1908) 
another regulation was framed which made this pro¬ 
hibition dependent upon the will of an official Again, 
m the 1906 regulations, extracts of meat were in¬ 
cluded with other meat-food products which were sub¬ 
ject to the examinations required by law, yet a subse¬ 
quent amendment to these regulations exempts these 
products from meeting the general requirements 

Ihe author produces statistics of the number of post¬ 
mortem inspections made of carcases condemned 
(both in part and m whole) among cattle and hogs 
for the years 1907 and 1908 respectively, and certainly 
the statistics of the latter year indicate a marked 
reduction of the amount of flesh condemned 

We are also informed that the Department of Agri¬ 
culture has abandoned altogether the microscopic 
examination of pork for the detection of trichinae, 
and the author observes that the American Govern¬ 
ment now throws the responsibility of contracting this 
disease solely upon the consumer, if the food should 
not be thoroughly cooked Furthermore, a regulation 
of 1906 required that carcases showing generalised 
inflammation of the lung, pleura, intestines, peri¬ 
toneum, or uterus, whether in acute or chronic form, 
should be condemned, but in 1908 this was amended 
so as to deal only with acute inflammatory conditions 

In a popular work with a mission of this nature one 
naturally seeks for evidence as to whether the writer 
is fair, reasonable, and broad-minded—or otherwise 
The charges placed before the reader in this work are 
independent of personal attestation, and they rest 
entirely upon official documents The writer, however, 
expresses somewhat exaggerated views of the neces¬ 
sity for the condemnation of the whole of a carcase 
in which there is but strictly localised evidence of 
tuberculosis malignant disease, &c In no country in 
the world is this the practice, and the best scientific 
opinion would be opposed to the necessity for the 
enormous waste of good flesh which would result, 
although one cannot but sympathise with the senti¬ 
mental objection to eating the flesh of a diseased 
animal 

It is a well-w’ntten and readable book, and Its perusal 
leaves the impression that the meat inspection of the 
United States is far from satisfactory, and that much 
of what the writer says in adverse criticism of it is 
justified There appears to be no doubt whatever that 
since the passing of the Pure Food Law, regulations 
governing meat inspection have been issued which, in 
a number of instances, considerably reduced the 
stringency and efficiency of the 1906 regulations 

The writer looks to foreign lands, and chiefly to 
England, for the remedy He points out that the Eng¬ 
lish people are vast consumers of American meat and 
meat products, and he asks whether the meat and 
meat products packed in tins and exported are likely 
to be derived from the beat of that which passes 
muster He hopes and believes that by the practical 
expression of public sentiment whieh will result in 
the lessened demand for such meat, in England and 
America, the evils will eventually be remedied. 

In conclusion, it should be stated that the writer 
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U one who advocates 11 an emancipation from the en¬ 
slavement of the slaughterhouse, with all Its evils*’, 
and that he holds the view “that the butchery of 
animal* exists to-day solely because we demand the 
victims We have inherited the custom from bar¬ 
barism; there can be no doubt but that it will be 
discarded altogether by the higher civilisation of the 
future race " 


THE CHEMIC 1 L ANALYSIS Ob IRON 4 A D 
STEEL 

Die Untcrsuehungs-Methoden des E/sens und Stahls 
By Dr A Ruth stile Pp 39S + XV1 plates (Bern 
Max Dreschel, 1910) Price n marks 
HE title of this book is somewhat misleading 
It suggests n survey of the various methods 
used In the experimental investigation of iron and 
steel In reality it is confined to one, vuc , the 
chemical analysis of the constituents 
In hts preface the author states that the analysis 
of iron and steel is one of the most difficult problems 
in analytical chemistry, and that his object has been 
to give a critical summary of the methods used tn 
estimating each constituent, with a view to indicating 
which are the most trustworthy His book certunlv 
gives a singularly complete account of the details of 
the methods which have been employed in the last 
fifty years But it is only here and there that any 
attempt is made to compare the limits of accuracy 
of comparable procisses A technical chemist wishing 
to estimate, say, phosphorus in a given steel to a 
certain degree of nccurncy, would have considerable 
difficulty in making his choice from this book R ipid 
methods are now the order of the dav, and the works 
chemist has to adopt the quickest, consistent with the 
necessary degree of accuracy It is a pity that the 
author has not borne this in mind more than he 
appears to have done 

As is only to be expected, by far the greater part 
of the book deals with the estimation of carbon, 
manganese, sulphur, phosphorus, and silicon, elements 
the percentage of which is demanded in all specifica¬ 
tions where chemical analysis is included In view 
of the detail In which carbon is treated it is surpris¬ 
ing to find that no differentiation is attempted between 
"carbide carbon" and "hardening carbon” in the 
estimation of “combined carbon,' 1 although this 1$ a 
point of considerable importance Moreover, there is 
no reference to the so-called "missing carbon " 

The "alloy" steels containing special elements, e g 
chromium, tungsten, molybdenum, nickel, vanadium, 
&c , are well treated, and complete methods are given 
for various combinations likely to be met in technical 
practice There is, however, no mention of uranium, 
a modem constituent in the armour-plates of more 
than one navy 

It is significant of the neglect of the influence of 
gooes In iron and steel that the survey of all the 
methods of estimation occupies only nine in a book 
of 380 pages. For oxygen only one trustworthy 
method appears to be known Nitrogen has fared 
somewhat better There is only a scanty reference 
to carbon monoxide and none to hydrogen and carbon 
dioxide Modem metafIogrsphical research is insist- 
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ing on the Importance of the effect, particularly of 
oxygen and nitrogen, on the properties of iron and 
its alloys. For many 3 ears tho pernicious influence 
of phosphorus has been recognised It is now coming 
to be admitted that nitrogen may be anything be¬ 
tween five and ten limes as harmful As yet no 
specifications require the estimation of the gaseous 
constituents in steel The diy is probably not far 
distant when this will be demanded 
The microscopic investigation of steels has led to 
another demand, \\z , for a knowledge of how the 
various constituents exist in the metal The present 
method of returning them as though thev existed as 
such is entirely misleading In the majority 

of cases thsy are combined. Some arc segre¬ 
gated as special constituents, others are dis¬ 
solved m the main bulk of the metal It is just 
here that the present methods of chemical analysis 
are woefully weak, indeed, the researches of Carnot 
and Goutal stand almost alone as a praiseworthy 
attempt to obtain information on these matters If 
the author, when he tomes to prepare a second edition 
of his book, will include a chapter dealing with the 
methods that have thrown light on the chemical con¬ 
stitution as distinct from the composition of steels this 
wilt add considerably to the value of an ilreadv useful 
and trustworthy handbook 

H C H Carpenter 

THE PSYCHOLOGY OF S CIE\ribIC INQL 1 RY 
Erkenntmstheorettsche Gnindzuge der Naturwtssen- 
schaften und ihre Beziehungen cum Geisteslebcn der 
Gegenwart By Paul Yolkmnnn Pp xxm + 454 
Second, completely revised, and enlarged edition 
(Leipzig and Berlin B O leubner, 1910 ) Price 
6 marks 

HE second edition of this work (originally pub¬ 
lished in 1896) appears as the ninth volume of 
44 Wissenschaft und Hypothese," a series which takes 
its name from its first number—a translation of Poin- 
car6's well-known essay The author has adopted, 
both in the subject-matter and the mode of exposi¬ 
tion, numerous changes that are intended to fit the 
bode for its new rdle In particular he has sought, 
by avoiding unnecessary technicalities and b\ the 
multiplication of examples from the history of science, 
to make his work useful and interesting to the 
man There is no doubt that he has succeeded The 
bode in its present form, though not comparable in 
brilliance or charm with the name-volume of tht 
series, gives on the whole a sound and lucid treat¬ 
ment of the matters with which it deals Its chief 
weakness is a certain lack of architectural unity and 
clearness of plan 

The author's general problem is to exhibit the 
development of science as a psychological rather than 
a logical process, the result of continued reaction 
between objective reality and investigating minds 
This reaction is conditioned by certain postulates, such 
as the postulate of congruence between the logical 
necessities of abstract thought and the phenomena 
which express physical 14 law " Also it follows uni¬ 
versally the same*general courser described bv the 
terms induction and deduction, isolation and super- 
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position, &c Hut the details of the scientific process, 
ami consequent!) its results, arc n function of the 
niuul of ihc investigator, as well as of the “facts** 
un<stigated Thus there arc well-defined types— 
opmnllv national t)pes—of scientific interpretation, 
corresponding to t)pical differences upon the subjec¬ 
ts* side of the epistemological rt lation It follows 
tli it an inqum mto the scientific process, to be fruit¬ 
ful, must be based upon a study of its concrete mani¬ 
festations in history 

i his principle is applied in the chapters that mike 
up thi gre iter part of Herr Volkmann’s book Th( 
list third is devoted to an jmihsis of the influente of 
scientific thought and discovers upon ihc gencr il in¬ 
tellectual life of our time, as represented in Us 
philosophy, its views on education, &c A lengthv 
appendix consists of 1 reprint of two papers one a 
criticism of Newton’s methods in the ' Pnncipi i,“ 
the other a critical comparison between tin funda¬ 
mental ideas of Newton’s mechanics and the alter¬ 
native concepts proposed by HorU 

OUR BOOK SHELF 

Phot* grains of the Jr ear 1910 Typical Photographic 
Pitturrs Ri produced and Crthmed Edited In 
H S Ward Pp 160 (London (» KoutWlge 
ind Sons, ltd. Daw barn and Wird, lid , New 
\mk Tennant and W ird, 1910) Price, paper 
eover 2s hd nit , cloth cover, \\ (xl net 
It is very useful ind he lpful to the photographer to 
have under one cover a tvpual set of the photogriphs 
of the 5car with attendant criticisms of each It is 
isppuilh valuable to those who have not had the 
opportunity of studvmg the originals for themselves 
I his mnual should therefore be appreu ited bv a great 
number of workers, md the one now issued is a 
\vorth\ follower of the former publications In the 
collection here submitted the photogriphs have been 
chosen from nil enormous number, and the selection, 
is we are told, his been made b\ one ‘who has had 
exceptional opportumtv of considering the world’s out¬ 
put for a quarter of a century " 

This vear the book h is been increased bv the addi¬ 
tion of eight pages of plates, reproduced bv the three- 
lolour process from originals bv the three-colour car¬ 
bon method, as well as bv the ntwir single exposure 
process^ on nutochrome, ITi ones, and dioptichrome 
plitis While the editor points out that these pro¬ 
cesses and their reproductions ire not vet at the 
“ideal ’ stage of natural colour photography, they vet 
afford examples of the expression of vrtistic indi- 
vidunlitv The book, is usual is of an international 
character exhibiting photographs bv Continental, 
Colonial, and American workirs It contains fortv- 
eight pages of letterpress and i6r reproductions in 
monochrome and eleven in colours 

The “Code" School Garden and Nature Note-Book 
Edited bv G I-cwi* Pp 96 (London H Mar¬ 
shall and Son, n d ) Price qd 
This little note-book is intended to help the scholar 
and the teacher in systematising the work and the 
observations in the school garden Unless a careful 
record is kept, the full educational value of many of 
the observations cannot be obtained, but there mav 
be soAp difficulty In keeping the records in such a 
wb tmt they shall be readily accessible This diffi¬ 
cult is obviated in the present book The mam part 
of it is divided into twelve parts, ope for each month, 
each consisting of five pages On the first are a few 
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reminders for the month, showing what should be 
done in the fruit, flower, and vegetable gardens, what 
the animals and birds arc doing, and what to look for 
in wild plant-life The next two pages are for a 
record of work done in the garden, the fourth is ruled 
up for meteorological observations, but as only four¬ 
teen entries can be made it is clear that daily readings 
are not contemplated The last page Is for nature 
observations At the end of the book are pages 
for crop records, for temperature and rainfall 
charts—one for atmospheric pressure might usefully 
have been added—and for profit und^loss account 
1 he mechanical labour of keeping* observations Is 
thus reduced to a minimum, and at the same time 
the record can nlwavs be traced back if necessary 
Only those who have attempted to get together class 
records can realise entirely what a saving of time 
and trouble this means 

One or two points in the introductory pages want 
alteration A loam is not “a soil composed of equal 
parts of clnv and sand “ It is not only unnecessary, 
but undesirable, to give the name “ sufpotide “ to the 
definite and well-known sulphide of potassium wash, 
if the scholar or teacher looked In the index of a 
standard gardening book he w T ould hardlv be likely 
to see the word mentioned The author recommends 
the injection of carbon hi sulphide into the soil to kill 
the larvie of the click beetle (wireworms), this is 
lnrdlv a school operation even if it were effective, and 
the evidence on this point is bv no means clear But 
apart from thrsc little noints the book is verv useful, 
and can be commended for class purposes 

i/audbift/i der vergh.it henden Physiologic Edited 
by Hans Winterstcin Hand 11 , Erstc Halfte 
Neunte 1 eiferung Phjsiologie des Stoffwechselft, 
Phvsiologie des Zougung Pp 810-980 Hand 111 
/weite Halfte 7 chnte Lieferung Physiologie der 
hnergieproduktion Fhvsmlogie dir Form Pp 161- 
Vo (Jena Gustav Fischer, tgro) Price per 
fasciculus 5 marks 

W iifn the earlier fasciculi of this ambitious work 
appeared, woi noted the gi ncral characters and aims 
of the undertaking lhe ninth fasciculus contains a 
continuation of Prof W Bicderniann’s article on 
nutrition in the different classes of the world ot life, 
but the article in question is not vet concluded Fach 
group is considered in detail, and the outcome will be 
a most valuable work of reference, and contains a 
mine, not onl) of information, but of references to 
original researches The bibliographical notices relat¬ 
ing to digestion md nutrition in the insects and 
mvrmpods alone number 247 

The tenth fasciculus is a portion of the third volume, 
which deals with quite different subjects No doubt it 
is a convenience to the editor to print the bits as they 
are readv, though it is a little confusing to the reader 
It contains portions of two articles, the first Is the 
conclusion of an article on the production of elec¬ 
tricity in animals and plants, bv Prof S Garten, 
and the second the commencement of an article by 
Prof Ernst Mangold, on the production of light in 
livine* things, especiallv in amnia’s The two articles 
manifest the same thoroughness of treatment notice¬ 
able in the previous fasciculi, and we congratulate the 
editor on having secured the service of collaborators 
who are all actuated by the same high ideals 

Gutde to the British Vertebrates Exhibited tn the 
Department of Zoology , British Museum (NafaruZ 
History) Pp vii+122, with a plan and 26 illus¬ 
trations. (l-ondon Printed' bv order of the 
Trustees of the British Museum, 1910) Price is 
This guide contains a concise account of the British 
vertebrates other than the turtles and marine fishes. 
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which are altogether omitted, and the Cetacea, of 
which only a list is given, The seventy-five species 
of mammals are deah with m an interesting manner, 
references being made to their habitat, food, care of 
young, change of coat, hibernation* &c The com¬ 
mon and Latin name of each species is given, and 
we are glad to note that where the Latin name h in 
recently been changed the older and more familiar 
designation has ako been ndtled The large numtxr 
(442) of birds m the British list necessarily means 
that each can receive onh comparatively short notice 
in the space available, nevertheless, a large amount 
of interesting information is packed into the twenty 
p iges devoted to this part of the subject The rep¬ 
tiles—three ^nnkos, the blind-worm, and two lizards— 
nnd the Amphibia, si\en in number, are described, 
with notes on their distribution and habits The 
account of the fishes, which is restricted to those 
occurring in fresh water also contains many interest¬ 
ing observations on their distribution, the distinctions 
between allied spines, spawning, &c 

An ippendix cont 11ns a full list of the species of 
vertebrates, other ih in turtles and marine fishes 
which have been ncorded from the British area In 
the case of those birds winch have occurred not more 
than six times notes are added or references given to 
the records of npture The illustrations, ihout half 
of which are reproduced from photographs are good 
and several ire of special excellenc< The volume 
forms a thoroughh sirvireihlc guidi to the colli it ion 

The Sca-Ktngs qJ C fete Bv the R< v Jimes B ukle 
Pp xiv + 274 (I ondon A and C Black, 1910) 
Price 75 6d net 

As a compilation this work shows great diligence, it 
has evidently been written con amore, and its nm is 
most praiseworthy, but it has no scientific v due 
We prefer to see (vuvres de vulgarisation of this kind 
written, when possible, by the excavators themsclvt s 
This is no doubt a counsel of perfection, they Inve 
usually too much to do to write popular books Rut 
111 an\ case, such hooks should only he written by 
trained arch'pologists with a first-hand knowledge of 
the subject and a personal acquaintance with Oft* 
itself Of these qualifications wc do not see much 
evidence in Mr Buklc’s work, which, after the pub¬ 
lication of the books of Mrs Hawes (a Cretin excava¬ 
tor) and Prof Burrows, seems scarceh needed 

Ptnro (Brook’s patent) (W J Brooks and Co , 
Letchworth, Herts) Price 15 per twelve yards 

Tins device consists of a thin inetel tape, from which 
fine steel points projtct at intervals of about four inches 
It is intended to be used by draughtsmen as a substi¬ 
tute for drawing-pins, and also for attaching canvas, 
posters, fabrics, &c , continuously along the edges 
The contrivance does not seem to us likelv to be gener- 
nlly adopted, but there are special circumstances under 
which it might be found very serviceable 

Teachers ' Notes on Nature-Study Plants and Animate 
Fp vlh + 232 (l ondon Blackie and Son, Ltd, 
n d ) Price x$ 6 d net 

This re-issue of an old work will not commend itself 
to teachers who desire to make the school study of 
science a training in accurate observation, sunple 
reasoning, and precise expression The method of 
teaching, the haphazard arrangement of subjects, and 
the general absence of scientific treatment, all remind 
the reader of the discredited stvle of “object-lesson 1 
common ten or fifteen years ago The compiler, 
whose name Is withheld, does not appear to realise 
the necessity In the case of voung pupils for basing 
•very lesson on plants upon specimens in the hands of 
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each child, and encouraging the children to draw from 
the specimen rather than from the teacher’s black¬ 
board sketches 

The &cionttsts* Reference Hook and Pocket Dtary 
for 1911 (Manchister J Woolley, Sons and Co, 
Lid ) Price is 6 d , bound 111 morocco, 2$ fid 
In addition to a handy diary in which provision is 
mnde also fi>r memoranda and iddrcsscs, this pub¬ 
lication provides a very useful book of tables and 
facts likely to be of use* to workers in science, as well 
ts to students In view of its small price the com¬ 
bination is likely to secure a wide popularity 

LETTERS TO THE EDITOR 

[7/10 Editor does not hold himself responsible for opinion# 
expressed by hts correspondents Neither can he undertake 
to return , or to correspond with the writer# of, refected 
manuscripts intended for this or any other part of Natuu 
No notice 1# taken of anonymous communications ] 

Hiatoiical Note t n Recaleacence 

The interesting rdsumd of Pro! Arnold’s British 
Association paper on recall scene*, which appeared in 
Natikr for Di rember i, contains the following statement 
in ihe opening paragraph — 

“ In 1868 the late Dr <ieo (ion , IRS, dictovtred the 
reenkscent points now known as Ar a and Ar a , and in 

1872 Prof W F Barrelt f R S , discovered the 
reuilescmt point Ar,, whkh is now known as the csrbon 
chunge point Prof Barrett give the phenomena the 
g* nenc title of * retuIcBccrKe, ’ by which thc'V have been 
known ever since '* 

Ax no little misapprehension exists on thiH subject, it is 
deMruble, a* a matter of historical iLcurac\, to state that 
Dr Crorr did not discow r the phenomenon of recalcscence, 
hut he was the first to observi the remarkable momentary 
elongation of an iron wire during cooling from bright 
iiuandesccnce, which import int observation subsequenth 
Jed to the discovery of retulesr* me 

Owing to the great practhal import incc which recales- 
cence has assumed in the hardening nnd heat treatment 
of steel, it may perhaps be of interest if I briefly state 
the early history of this discovery 

The Proceedings of the Rovnl Society for January 28. 
186»), contains a paper by Dr Gore which records the 
anomalous behaviour of cooling non above referred to— 
its sudden transient expansion nt a dull red heat This 
anomalous behaviour Dr Gore found was not shared bv 
other metals, and he statis th it no reverse effect was 
notued upon heating iron wire to incandescence 1 

Some tivo years later, having to deliver a lecture before 
ihe Royal Dublin Society on the “ Molecular Changes that 
accompany the Act of Magnetisation," I was anxious to 
show Mr Gore's interesting discover), as it appeared 
likely to be connected with the resumption of the mag¬ 
netic state in iron when cooling from a while heat in 
answer to my Inquiry Mr Gore kindlv furnished me with 
his apparatus, and as he said he had no further use for 
it I purchased it from him, and it is still in my possession 
lo make the effect visible to a Urge audience a mirror 
was nttarhed to the spindle which moved the index, and 
from It a ray of light was reflected to a distant scale 
ihls device revealed the fact, overlooked bv Dr Gore, that 
a small momentary contraction of the iron wire took place 
during Its heating to incandescence, approximately at the 
snmr temperature at which the momentary elongation 
occurred in cooling 1 

Dr Gore having Informed me, In a letter dated May, 

1873 that he was not pursuing his original observation 
and that the subject was quite op* n to anyone I felt at 
liberty to continue the inquin Accordingly the follow¬ 
ing \ear, Dr Guthrie having kindly placed his laboratory 

1 >n fact some eighteen month* a Oar HU original oh ervaliw Dr Cor* 
tfeie* <n ■ neper publUberi In th- Phi Mmg for feptemher 1*70(1 ho italic* 
nr* b») —" Th* iron during rooting suddenly elongated by diminution 

of cohesion a rorrespomPng but reverie phenomenon did noi occur 
dnrinr the process of kenifm/r the wire. ’ 

. * Thfa ketav* wm« reoreted at ih«* Tendon Tmt fudon a year later, and a 

I fall report of It t* pnhUahed la the Journal of that 1 Mutation. 
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at South Kensington at my disposal, an investigation was 
begun, which led to the discovery of rccaksccme on 
September 12, 1873 On that date 1 noticed th it accom¬ 
panying the Ciore effect In cooling iron, and at the same 
critical temperature, a sudden reheating or of Ur glow 
ocmrrod It was more difficult to detect tin reverse effect 
on heating, but a momentary arrest of the hi ating 
appeared to occur at the critical temperature I he 
C huteller thermo-electric pyrometer was unknown at that 
time, and I had to have recourse to tin nr thermoiniWr, 
which showed that the after glow was not an optical 
Illusion, but u real, though transient, accession of tempera¬ 
ture, due to a liberation of latent heat 'em! not to surface 
oxidation of the iron, as wus shown b> the rocalescencc 
occurring ns strongly in an atmosphere of nitrogi n or other 
inert g«m as in air hurthermore, this effect apjxon-d to 
synchronise with tlic critical temperature at which iron 
lost on heating and regained on tooling its m ignetu 

f lower, and with the remarkable thermoelectric inversion 
n iron which Prof Tait had then reuntly discovmd 
I noticed, also, that a crepitation occurred m the iron at 
this temperature resembling the Page effect on magmrising 
iron 

These and other observations were described, and the 
experiments exhibited at tin British Assodition meeting 
at Bradford a few Wf'eks later, September, 1873 and the 
paper was published m the Philosophical ftlagac me for 
December, 1873 1 An interesting discussion on reciIescLnce 
followed the reading of my paper, in which Prof Clerk 
Maxwell, Mr Herbert Spencer, Prof Cnre> Poster, and 
others took part This was reported in the local papers 
nt the time, and huppilv is preserved in a number of the 
now defunct Quarterly Journal of Science 1 

Later on a British Association Committee wiu appointed 
to report on the whole subject, Prof (ico Fitzgerald 
being chairman and mjself Hetretarj Unfortunately, a 
torn; delay occurred In the publication of the report, partly 
owing to my removal to Dublin and the pressure of work 
in the chair to which I was appointed, meanwhile, the 
subject was greatly enriched by the researches of others, 
especiallj hy M Osmond, who in 18.80 made it the starting 

E olnt of his classical in\i sti gal ions An interim report 
y the British Association Committee was, it is true, pub¬ 
lished, but I would specially refer to the final lengthy 
report published in thi Proceedings of the British Associa¬ 
tion for 1890, which had the advantage of Prof Leo 
Fitzgerald’s cooperation, he hiving witnessed and 
corroborated somr of the earlier experiments described 
therein Jt is Ihcrc shown that In 1873 two rcnlesccnt 
points were found, most markedly In steel wire, 41 the 
second and far stronger after glow being exactl> coincident 
with the sudden elongation of steel wire during cooling ” 
(the Gore effect) As that report is easily accessible, 1 
will not refer to the other observations it contains Amid 
the largo literature on this sublet which has grown up 
attention should be dim ted to an excellent investigation 
by a Swede, Dr G h Svcdalius on the “ Measurement 
of the Anomalous Changes in the Length and Temperature 
of Iron and Steel during Recalescence ”, this Has com¬ 
municated by Prof C.eo bitzgerald to the Phi/ojo/iJucni 
Magazine for August, 1898 

With regard to the allotroplc form of iron which appears 
to be produced at high tomperni ures—< Osmund’s 0 iron— 
and the liberation of the latent heat of allotropy during 
cooling causing recalencem e, I ma> point out that Prof 
Tait, from his tlurmoelectnr rcRenrches, had been led to 
the conclusion, as stated in Inn Redo lecture in 1873 
"that iron becomes a different metal on being raised 
above a red heat " But I believe Prof Geo Forbes 
waa the first to suggest and publish the fact that recnlcs- 
cence might be due to the liberation of the latent heat of 
l “On Certain remark* We Molecular Chanda occimnf in Iron Wire al 

, ' 7 * 

* Vi"* 1 !* public* tfaBofmjroaprT In th aPkil Mm? , Dr Gore wrote to 
ma asUWs in a letter dated Kdsbawec, Decambcr it, i8t« — 11 Your new 
dhateteha rr*pec*h]* tfc* Wolmto chance* in iron, deecnbd In the Phil 
Vgr Sr thb month, htva «r»atI t plttMdme, e*p*cUJJy the wdden *W 
lyuu^cfhey atrsndtpc lb* ePm*.»lon durtn* cool low, and the Hidden 
sH Ort tfc hu r durina heedne" VWtbemore, when Sir RoUm-Aostta In a 
taurabefore the Brltuh AsaooUtioo hi iRfe made much the ume error m 
that quoted at the be* timing oft U ft note, Dr Gore at once wrote to me and 
•xmaari his mat awprla* that the discovery of reealemee thould be 
uirlbuiM to hb* 
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an allotroplc form of iron Writing to m« upon my experi¬ 
ments on April 18, 18741 ht remarks — 11 It would follow 
that Iron heated to an intense white heat assumes on 
allotroplc form, and that at this temperature [of recales- 
cencc] when cooling It changes to the other form and 
gives off latent heat " 

In conclusion, let me congratulate Prof Arnold upon 
his investigations, extending over so many years, and the 
light he has thrown on the causes of tha different phases 
of recalescence and the importance of the carbon change 
point No doubt he is aw ire that M Svcdellus, in the 
paper referred to above, also experimented with electro¬ 
lytic iron Referring to ihc expansion at the critical 
temperature, Svedi ltun savs —"In a rod of elcctrol)tic 
iron tho magnitude of the txpansion at D, decre iscd ver> 
rapidly with evorv nnrwud hem mg, and after the fiftieth 
heating no trace nthor of the crituaf point D or Dj coukl 
be discovered * , and he adds m a footnote — * This con¬ 
firms the statement imde long ngo bv Prof Barrett that 
in very pure iron the anomalous contraction and expansion 
could be * washed out,' as it were, bj repeated heating 
Qnd cooling " I do not know whether Prof Arnold has 
experimented with 1 verv low carbon 44 burnt iron tf to 
ascertain whether any reealestent points remain in such 
iron VV F Barrett 

Kingstown, co Dublin, December 


Captain Cook Memorial 

Under the auspices of the British Empire 1 eaguc, a 
very representative and inline ntiil committee has been 
formed to carry out the proposal made b\ Sir Joseph 
Carruthers, K C M G , cx-Premier of New South Wales, 
that a monument should lx ereited In London to the 
memory of Captain ( 00k, but 1 venture to ask is this 
the best way to honour the memory of the illustrious 
navigator 9 Captain Cook vv is a great seaman, geo¬ 
grapher, and ethnologist, indeed, he was one of thp fore¬ 
most of the men of science of his dav As his life was 
devoted to discovery of various kinds, surelv the best 
memorial to him would be to establish a fund, associated 
with his name, the interest of which should be devoted 
to the prosecution of invf stigutions ana 16 gous td thoM 
in which he spent his life ind met his death 

Cambridge, December 13 

A C Haddon 

Accuracy of Time on Magnetograms. 

I au greatly interested by Dr Krogness's letter in 
Nature of December 8 directing attention to this matter 
We have been investigating this point for some time bv 
interrupting both trace and base line m our \die magneto¬ 
graphs 

Wo find that, In general, if the times are taken from 
the base line we should actually get declination for about 
two minutes later, but horizontal force and virtlcnl force 
for two minutes earlier The error is probably not con¬ 
stant, and so we have decided to Interrupt the trace It 
may be of interest to say that we have been able to reduce 
the interruption to one minute, which corresponds to 
i mm on the paper George W Walker 

The Observatory, Fskdalemuir, Langholm, 
Dumfriesshire, December 19 


The Qoadrastid Meteor Shower 

Ir the maximum of this meteor shower should occur 
when the earth Is m the same position with regard to the 
sun as was formerly the cose, it would take place in the 
daytime of January 3, 1911, but this shower docs not seem 
to have been sufficiently watched of late years to ascer¬ 
tain when the maximum now occurs There is, however, 
some reason to believe that it will not be until the even¬ 
ing of January 3, in which case, as there Is no moonlight, 
it would be a very favourable opportunity for its observa¬ 
tion in this country As the maximum is of short dura¬ 
tion it ought to be more extensively watched for annually 
than appears usually to be the case 

T W Backhouse. 

West Hendon House, Sunderland, December 13 
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ORIENTAL OR BUBONIC PLAGUE 

P LAGUE is an a*ute infective disease, an infectious 
fever, attacking man and some of the lower 
animals, and attended with a considerable mortality 
The symptoms in man develop within a few days of 
Infection, and consist of fever, headache, giddiness, 
weakness, with staggering gait, great prostration, and 
delirium In 75 per cent of the cases the lymphatic 

S ands in the groin, armpit, and other regions are 
flamed, infiltrated, and much enlarged, constituting 
the “buboes," hence the name "bubonic plague* 
frequently given to the disease 1 In the remaining 
cases, the lungn may be primarily attacked, the " pneu¬ 
monic " form, or a severe blood infection may develop, 
the 1 septicemic variety , In both of these buboes are 
absent, or are a late development if the patient lives 
Occasional an eruption of pustules or carbuncles 
appears on the skin, a phenomenon frequently men¬ 
tioned bv the older writers, and abscesses may form 
in the buboes The bubonic form is hardly infectious 
or e\en contagious, but the pneumonic variety is 
hlghlv infectious, owing to tne presence of large 
numbers of the infective agent, the plague bacillus, in 
the expectoration from which it is readily disseminated 
in the air In some instances the patients do not 
appear particular!; HI, and are able to go about, 
though such casts are liable to sudden death from 
heart failure 

The micro-organism of plague was discovered Irtde- 
pendenth b\ kitisato and by Yermn In 1894 It Is a 
.tump; rod-shaped organism or " bacillus," having 
rounded ends, and measuring ns n rule about 1/8000 
inch in length, and 1/16000 Inch in breadth, bat longer 
forms occur In smears made at an early stage of 
the disease from the buboes, expectoration or blood 
respectively In the three varieties, the bacillus is pre¬ 
sent in enormous numbers, and If the films arc stained 
with an aniline dye, such as fuchsia, it tends to stain 
deeply -it the ends ("polar staining "), the centre being 
hardh stained nt nil (sce'^igs 1 and 2), this is a very 
characteristic appearance In older lesions peculiar, 
large rounded or ovoid “ involution" forms of the 
bacillus are met with The organism can be readilv 
cultivated in various media m the laboratory, it is 
npn-motile, and does not spore, apd is readily destroyed 
bv heat (fm 0 to 65° C for ten to fifteen rrrtnutes), and 
bv disinfectants Ihe plague bacillus is pathogenic 
for n number of animate, in addition ^to man—the rat, 
mouse, guinea-pig, rAbblt, hare, ferret, eat, monkey, 
Jfcc In the l nlted States the ground squirrels are 
attacked 

A rmarkabh feature which has characterised 
plague from the earliest times is the alternation of 
periods of widespread prevalence, "pandemics," wiih 
periods of quiescence and complete Intermission 
Thus, in the fourteenth centurv, In the course of three 
years, plague decimated the whole of Eurqie, with an 
estimated destruction of one-fourth of the population, 
appeanng in England as the black death * In the 
fifteenth, sixteenth, and seventeenth centuries there 
were frequent outbreaks in Europe, Asia, and Africa, 
more or less limited In extent, culminating in England 
in the great plague of London, with 97,106 burials in 
1665, of which 68,596 were attributed to plague, 
whereas m the five years preceding and succeeding 
this terrible visitation the normal number of burials 
In London ranged fiom about 15.000 to 20,000 
Pte* fue then rapldlv disappeared from' western Europe, 
so that by the end of the seventeenth century it was 
practically extinct, and save for isolated outbreaks 
(« g , at Marseilles and Toulon in 1720) occulted only 

* AMmoffh thfo b iH* mb, Prof ShiMn do nt« out that In Accra, West 
A met, yo p«r cant, of the cat** vara or tha pneumonic vurfov 
■ Ite mMftad to Prof SlmpwtT * 11 Trtttfca on Pbr* M fe*« 

«har hUtavteal SataUa. 
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in Turkey, the Levant, Egypt, and Asia Minor Thus 
plague was practically unknown to the present genera¬ 
tion until 1894, when It reappeared in epidemic form, 
this time In Hong Kong There have always been 
localities in which plague has been “ endemic," t e 
continuously prevalent, for example, on the Persian 
Gulf, in Asia Minor, and in Yunnan, a province of 
China bordering on Burmah and Tibet According to 
Prof Simpson, plague travelled from Yunnan by the 
overland trade routes to Canton, thence by over to 
Hong Kong, from Hong Kong the disease was sea¬ 



borne to*India, where it certainly appeared in 1896, 
and since then has similarly been earned all over the 
world The agent by \Wilfch Wie disease has been so 
widely disseminated is the rat, infection from man to 
mAti being almost negligible, the rat fleas being the 
intermediaries between the rat and man, and 
mechanically cortvey+ng the infection—the plague 
bacrlll—from rat to tat, and from rnt to man (vide an 
article by Dr Petrie in Natuwk November 3, p 15) 
bor combating the spread of plague, the destruction 



Fia. b.—S mear from «pl*eo of infected Ferret (from 
Suffolk), thovlng typical bi polar •laming plague 
bacilli xino. 


of rats is therefore an important measure While it 
seems hopeless to effect complete destruction of these 
rodents, a great deal can be done to lessen their 
numbers, and the survivors w ill probably be less likely 
to be Infected The destruction of rats* may be carried 
out by systematic trapping, ferreting, and poisoning, 
but anvone who has had to deal with rats is aware 
how " cute '* they are, and the most tempting morsels 
will often fall to attract them to trap or poison Hand¬ 
ling the material of trap is sufficient to rouse their 
suspicion, and the “taint" of man, if present, must 
be destroyed by flaming or disguised by the use ol 
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some strong-smelling substance, such as aniseed 
Moreover, alter a few rats have been caught or 
poisoned in a loculily, the survivors will frequently 
migrate elsewhere, hence rhe need for umcerted and 
systematic action in and around a district in whi^h 
plague has occurred 

Although plague cases m i> ou.ur at an\ time of 
the year, tht disease usual)) ishibils 1 m irked 
seasonal prevalence In Poon i pi igut is ipiduim 
only from J ul\ to hebruiry, \ugusL, September, and 
October being the months of nnvumnn pri valence 
This period corresponds closel) w ith the t \U ni of flea 
prevalence on tne ruts An epidemic terminates 
naturally, owing to a combination of idverst f iclors, 
eg decrease in the number of ll(a»« deertase in ihc 
number of rats, and in mere ise in the proportion of 
immune to susceptible rats 1 In some insr mces 
plague cases uuiv l>c* complete l\ ibsuit between the 
seasons of prevalence, but In ulnt naans tht infec¬ 
tion is kept alivt in the mttr\ ds li i^ not \ct been 


I lead to scattered outbreaks of human plague, probably 
not m themselves very serious, but possibly causing 
, great injury to commerce Jlhusy* if, say, half a dozen 
I cases ot plague occurred in the neighbourhood of the 
| docks, the Port ol London would be placed in quaran- 
i tine, 1 and the home ind foreign trade of the port 
amounts nearly a> one tntllton pounds per day* Jt 
' behoves tht luthorines therefore to prosecute a 
vigorous, concerted, and sxstematic campaign against 
the rnts with a view to the detection and the limitation 
<i! infected areas, now is the time tor action, for when 
infection becomes widespread it is too late 
For the photo-micrographs 1 am indebted to Mr 
J E Barnard R T Hewlett 

h\riOR[lIO\ f\ lilt. NEWER EAST 

I N his latest book J Mr Hogarth has ^iven us a 
senes of brilliant shellhts, each of which centres 
round some cpisodi m a life of very varied nrcheeo- 



tic« i —Killing ihc grnat i'uiitp at Y phouis. t ront "Accidents of an Antiquary s Life. 


determined Kats are incasiondlv nwt wuh suffering 
Irom what has been regirdtd as chrome pliguo, hut 
the latest investigations of the Indian Plague Com¬ 
mittee indicate that the mndition is one of reemerv 
from plague infection, and tht condition is stated to 
possess no significance in the siasonal recurrence of 
the disease among the r its 3 

rhe recent outbreak of plagui in Suffolk, though in 
itself insignificant, is disquieting owing to the fact 
that plague-infected animals rats, r ibbits, hares, n 
ferret (see Fig z), and a cit—have be<n met with in 
fiv^liatricts in Suffolk in one district in Essi x, and in 
SeXondon Docks, indicating a somewhat wide distri¬ 
bution of inf&ted localities J his may be of no 
moment, but, on the other hand* it mnv in the future 
1 ***• “Report* on Plague InvcMiffftiioo Id Jmlu, No*. xk*v! and 

x *:*}l'A 0 m z uU *£/&**•*• * 3 * 

* /Mr, Report No. rvxlv 
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logic il adventure It is a delightful form of auto¬ 
biography, for we And no dull pages to skip, no 
laboured accounts of worthy but uninteresting achieve¬ 
ment Each chapter is a separate picture in itself, 
and, as we read, we find ourselves transported, with 
somewhat startling rapidity throughout the lands of 
the Nearer East We see the author at work as an 
archeologist on the coasts of Asia Minor, m Crete, 
among the Nile fens of the Delta, in Upper Egypt, 
on the North \fncun coast at Cyrene, and by the 
banks of the Euphrates and Sajur, to say nothing of 
the time when he served as the Times correspondent 
in Thessaly during the Graco-Turkish war Few 
archaeologists, If any, have accomplished work of so 

PhrlTcon* are the two dlutati nnv quarandnable under the 

* " Accidents of an Antiquary's Ufa “ BtD C Hogarth. Pp, z+176 
(London Macmillan and Uh, Ltd., 191a) Price 71 frr not. 
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varied a character and certainly none has Mr bv nn>one who would take pirt in the exploration of 
Hogarth's gift of \ivid narrative Man) readers will the lc** accessible countntH of Lhe Nearer Eust But 
doubtless be surprised that the s.udv of arih.u>lug\ Mr Hogarth la>s no undue stress on what he has 

undergone, and in his introductory 
ihiptcr, which he entitles in 
\pt>k>g\ of an Apprent ice," ho 
e\ mimes the basis of the faith 
th it li is sust lined him 

\\ t do not preund to an opinion 
as to \\luthcr an antiquary, like 

II pot l, is born, not made, but 
then nil hr little doubt that care¬ 
ful Ironing may do much to 
mould m original, though perhaps 
I drill inclination Apart from 
the fact th it he is m*>rc curious 
of the p isi thin lb* present, Mr 
Hog n Ui will descrdu s the anti- 
qu irv ns lo\ing detail for its own 
»■ kc md is c irmg less for ends 
thin 111* ins His ideals are, in 
fact, rUhor different from those of 
the purely scientific mind The 
stvtn* man of science ma\ txtol 
the pursuit of knowledge for its 
own sake, but at the back of tus 
mind there is alwnvs mi idea of 

nefiting somebodv or something 
The true untiqunn has no such 
obsession ihe results of lus 
labours, when set out and labelled 

III public museums, may jwrhaps 
hsive in «due itional value - 

should prove so attractive and picturesque an orcu- archeology ma\ after all be the handmaid of history 
nation, but it is not without its hardships, as Mr - but to nirti the pursuit is an end in itself apart 
Hogarth’s pages bear witness Saddle-sores poor from its results 



Flo* a —Half Burled Palm farat, Balilm From 1 Accidenti of an Antiquary* Life 



Flo. 3*—Jba lhtttra ot*A>pendua 

food, the necessity to keep going even when half- 
dead with malaria, and the absence of skilled advice 
when suffering from other ailments, have to be faced 
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F om "Aoddomi of an Antiquary* Life 

Though such may be the philosophy of “the anti¬ 
quarian trade," Mr Hogarth does not fail to recog¬ 
nise that plunder is a real incentive, even to the most 
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philosophical of inquirers, and the material results of 
his own explorations give them a satisfying complete¬ 
ness! like the buried gold which should always reward 
the treasure-seeking hero of romance One of the 
most exciting episodes in the volume, the exploration 
of the limestone uivl on Dicte, the legendary birth- 
lace of Zeus, affords an instance in point, and shows 
,ow unexpected may be the treasure that sometimes 
awaits the fortunate explorer Having blasted a way 
Into the cave through the fallen rock and boulders that 
blocked its entrance, a fortnight's careful search of 
the noil in the upper cave was rewarded by a certain 
number of votive ofTenngs around an altar 
of burnt sacrifice But it was at the end 
of the cxcuwition, when it only remained to 
search the lower cave for objects that might 
have slipped down during the secret digging of 
the past few jears, that the element of luck came in 
The floor of the lower cave is covered with an icy 
pool which runs fur into the hill about the bases of 
fantastic stalactite columns Here, Mr Hogarth tellx 
us, he did not expect to find much spoil, since no 
native had ever found anything in the pool among the 
columns, except a few scraps of water-borne pottery 
from above But with the true archteologist’s instinct 
of seeing for himself, Mr Hogarth ordered a thorough 
seurch Not much was found in the pool itself, but a 
zealous worker, wanting to put both hands to his 
work, happened to wedge his candle-end in the fluting 
of one of the stalactite columns, and by its light he 
perceived the green edge of a bronze blade in the 
slit A further search was at once ordered — 

“ Men and girls dispersed themselxes along the dark 
aisles, and ]>erching above the black w r aters on 
nuturnl crockets of the pillars, peered into the fluting** 
Thev found at once—found blades, pins, tweezers, 
brooches, tnd here ind there a votive axe, and in 
some niches as rmn\ as ten votive things together 
Most were picked out easily enough by the slim 
fingers of the girls, but to possess ourselves of others, 
which the lights reviuled, it wis necessary to smash 
stalactite lips tint hud almost closed in long ages M 
These were .ill voiivi objects, placed on the columns 
of that silent pool that formed the shrine of the god 
of Dicte 4 As wc saw those pillared aisles," Mr 
Hogarth remarks, “ so with little change had the last 
worshipper who oftend a token to Zeus seen them 
three thousand )cnrs ago " 

Another venture that was crowned with unexpected 
spoil was the excavation of the great Artemiwum at 
Ephesus, when the resources of modern engineering 
had to be invoked to putnp out the flooded excavation 
around the base of the Great Altar " and the founda¬ 
tion-deposit i he illustrations to the volume, unlike 
those in so man) modem works, really illustrate the 
text, and each fits naturally into the narrative Of 
those wc have chosen for reproduction, one shows the 
ngging of the great pump at Ephesus, another, repre¬ 
senting a half-buried palm-forest at Baltim, well illus¬ 
trates the constant eastward progression of the shift¬ 
ing sand-dunes which fringe the great flats of the Nile 
delta, the other, taken in the theatre of Aspendus in 
Pamphylia, forms a striking contrast to the Ephesus 
photograph, ana shows the remarkable state of com¬ 
pleteness in which a building of classical antiquity 
may be preserved Of all Roman theatres this is per¬ 
haps the most perfectly preserved example 
The book pontalns several good stones, such as that 
of the young British subaltern who knew no word of 
Greek, but arrived on a polo pony 11 to be a father to 
some twenty Cretan villages," and whose judgments, 
delivered v*knickerbockers and,# cricket shirt, were 
worthy, in their practical aspects, of a Solomon But 
we have already trangressed the space allotted to us, 
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and in any case we would not quote or summarise 
the many passages we have marked. We prefer to 
leave them unspoiled for the reader, to whom, whether 
he be ot an archaeological bent or not, we warmly 
recommend the volume as excellent reading 

L. W. K 


ANTI-MALARIAL MEASURES IN INDH 

A PERMANENT, committee dealing with anti- 
malarial measures in India has been appointed 
by the Government of Indio Its members are Lieut - 
Col Leslie (Sanitary Commissioner with the Govern¬ 
ment of India), Major James, IMS, Captain Chris¬ 
tophers, IMS, and Lieut -Col Semple Excluding 
the last-named, whose views on the matter have not 
yet been made public, the members of the committee, 
previous to their embodiment, allowed it to bo under¬ 
stood that, in the light of the reputed failure of the 
Mean Mir "mosquito reduction" experiments of 
1901-3, they hold any effort beyond quinine pro¬ 
phylaxis as rarely applicable to India Indeed, they 
claim that conditions in that country are so different 
from those found in other parts of the world that 
further investigations—and not application of else¬ 
where approved anti-malarial measures— is the neces¬ 
sary rdle 

An earnest of this attitude is exhibited in the pub¬ 
lication by it, under the auspices of the Government 
of India, of a brochure entitled "Paludixm,” which 
it is Announced will appear at irregular intervals—as 
results from its lnbours become available The editor 
(Major James) in- describing the functions of the com¬ 
mittee and its relation to Sanitary Departments and 
local bodies under provincial Governments, states thut 
the conference on anti-malarial measures in India, 
held at Simla in 1909, “strongly supported the estab¬ 
lishment of this organisation " The terms used by 
the editor, however, seem unduly optimistic A refer¬ 
ence to the Proceedings of that conference shows that 
the appointment of this committee wns not open to 
option, but was definitely announced a* an accom¬ 
plished fact by the Government of India, and thal 
there are recorded marked objections by members, not 
to the existence of the committee as a scientific body, 
but to its possessing the extraordinary administrative 
power to "direct (tic) and coordinate investigations" 
throughout India, which, in the presence of Indian 
official methods and the huge area involved, cannot 
fail not only to trommel the initiative of local Govern¬ 
ments and their Sanitary Commissioners, but must 
hopelessly delay the execution of practical measures 
Although, doubtless, having regard to the excellent 
personnel of the committee, the publication will from 
time to time furnish scientific matter of value, in the 
absence of insistence bv the Government of India that 
practical anti-malarial measures be undertaken, public 
opinion will be apt to hold that ita primary function 
is that of a convenient financial scapegoat. The first 
number of Raludtsm, after referring to the functions of 
the committee, affords an original paper by Captain 
Christophers on the use of statistics in investigating 
the epidemiology of malaria, and gives abstracts of 
papers relative to paludism in countries other than 

In the meantime, sanitarians wlth no lack of local 
experience have failed to see that there Is in the 
environment of the mosquito in India more startling 
conditions than have been met wltlr and .overcome 
elsewhere. Major Ross, C.B„ especially* has from 
time to time^ called in question the correctness of the 
I Mean Mir experiments; and, In person, he challenged 
I the methods and conclusions of the officers concerned ► 
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at the Indian Medical Congress held at Bombay in 
1908 It was therefore a wise decision on the part of 
the Government of India, on the termination of the 
bimla anti-malarial Conference of 1909, to depute a 
special committee of inquiry on this subject The 
officers selected were the Hon Mr Nathan, ICS, 
Colonel Thornhill, 1 A , and Major l-eonard Ropers, 
IMS Whilst all its deduction;! cannot be accepted, 
this committee has produced a report which, though 
omitting important details, is a remarkable product 
of a single month’s work Hie experimenting 
officers, Major James and Captain Christophers, 
apparently elected to test statements made bv 
Major Ross, and regarded Mean Mir as a Suitable 
locality for this object Of several typical extracts 
from his publication and speeches quoted in the report 
as justifying their methods, the following is selected 
as of the most definite nature — 

11 It is now a matter of the general experience of many 
investigators that where mosquitoes abound in a house 
their larvtc can easily be found at a short distant t, gny 
within a few hundred yards of the house Occasionally, 
where the house is isolated and no stagnant water is in 
its Immediate vicinity, mosquitoes may attack it from a 
greater distance, but this is exceptional, and in the great 
majority of case*, especially In towns, almost ever} house 
breeds Its own mosquitoes in its backvards or in puddles 
or drams in the streets close by M 


lo meet the necessities of a test experiment guided 
by such very general data, it would ha\e been well, 
whilst relying upon the importance of the observation 
as to pools in the vicinity of houses, also to huve 
iscertaincd from the authority concerned what he 
implied by a ‘ few’ hundred yards " of the house 
and e\cn ' a greater distance ", especially as by mak¬ 
ing pools unfit for the reception of larvce b> * oiling 
in tht neighbourhood of houses, there was fulfilled— 
so far as the mosquito is concerned—the condition 
that “no sLtgn int water" be available in that posi¬ 
tion 

The area selected by Major James was an oblong 
—and not an isolated—portion of two squafe miles 
of the total of eight square miles of the cantonment 
of Mean Mir, whilst the line defining its limit, 
except on the west, was “drawn close round the resi¬ 
dential quarters, no attempt being made to deal with 
the outlying uninhabited areas " The map furnished 
with the report proves that the distance of dwellings 
from untrt ited portions of the cantonment varied 
from 40 to 260 yards, and that the limiting line 
abruptly excluded numerous pits and rain-fed depres¬ 
sions It is a curious commentary upon this hap¬ 
hazard method of conducting an important experiment 
that Dr Balfour, in his successful work at Khartoum, 
did not similarly interpret Ross’s dicta with which 
he professed agreement. 1 

More reasonable measures were, however, employed 
by Captain Christophers when operations fell under 
his charge He found that the flight of the mosquito 
could be estimated at 1320 yards, and, thereupon, he 
reports, he extended the area maintained by Major 
James three-quarters of a mile 11 in every direction "* 
Unfortunately, however, action was not taken by him 
on this basis until the end of August, 1903, which, 
having regard to the duration -of lire of the mosquito, 
was perilously close to the ensuing three months 
known locally as the 11 fever season " Moreover, on 
comparing the map accompanying his own report 
with that furnished by the committee, it will be seen 
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that confusion exists as to the essential point of 
measurement being made from the most external of 
the houses of group* of dwellings protected, and not, 
for example, * from the centre of tne inhabited area " 
— a method which seems to have been erroneously 
idhered to b) the reporting committee Comparative 
measurements show that, in reality, he extended 
Major James’s area 220 yards in the north, 465 yards 
011 the west, 500 vards m the east, and a little more 
thin three-quarters of a mile on the south Yet, had 
the same solicitude been afforded in other directions 
as to the south, $0 as to <*ecure a uniform extension 
of three-quarters of a mile “in every direction," there 
would have been included the native cavalry lines, 
the west Infantr) lines, the east native infantry lines, 
the lowlying dhobies 1 ground, and part of trie pits 
of the east rifle runge 

The map showing present conditions, and the 
accompanying description bv the committee of work 
done in the filling of pits, subsequent to abandonment 
of the experiments by Captain Christophers, prove 
that under this arrangement there must have re¬ 
mained untreated very numerous and favourable spots 
for larvae The committee, in summing up its 
evidence, has recorded its opinion that mosquito re¬ 
duction, under conditions prevailing in Lahore, was 
impossible, but it seems to us clear that the experi¬ 
ments were based upon an erroneous interpretation 
of data said to have been adooted for guidance, and, 
in execution, so lacking uniformity of method as to be 
of no sanltarv value 

On completion of the “ mosquito reduction " experi¬ 
ments at Mean Mir, the Government of India left the 
cantonment to its fate until Surgeon-General Hamil¬ 
ton, C B , urged the employment not only of “mos¬ 
quito reduction ” methods, but the systematic im¬ 
provement of surface drainage, the abolition of canals, 
and Irrigation within a definite (but we think in¬ 
sufficient) radius of dwellings, and the employment 
of quinine proph}la\is This highly practical advice 
met with warm support from General Kitchener, who 
was in charge of the division, and operations were 
acco thngly carried on from 1904 to 1909 Nevcr- 
theb ss, those who would support a leuisez-fatre policy 
in 1 adia have declared that these efforts hive also 
proved inapplicable But, it is evident from the com¬ 
mittee’s report that in no detail has the advice of 
Surgeon-General Hamilton, up to date, been acted 
upon in so complete a manner or with such a grade 
of efficiency as would warrant final conclusions as to 
possible benefits 

In its conclusion, the committee holds that the 
“ general prosecution" of major schemes, such as 
conducted In Panama, Lagos, ■and Sweetenham, is 
financially impracticable, it regards nnti-Iarval 
measures combined with quinine prophylaxis as offer¬ 
ing “great possibilities," and advises action by 
Government on this system, but would defer this 
pending investigations by the committee referred to 
above, in our notice of Paludtsm For the rest, it 
would trust to education of the people, which they 
state "thus lies at the root of the problem " There 
is here therefore a diminution of hope as to practical 
measures by a process of whittling and a suggestion 
of the Greek Kalends as to consummation In using 
the term “general prosecution ” of schemes, die com¬ 
mittee has presumably laboured under the common 
misapprehension that sanitarians would desire the 
sudden expenditure of crorcs of rupees on anti-mala¬ 
rial “major works" throughout India What, how¬ 
ever, is pleaded for is that the Government of India 
should no longer be guided by results of experiments 
conducted *at Mtfen Mir by haphazard methods, and 
thus fall, as It has for several years—apparently In 
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consequence of advice founded on such results—to 
insist that local governments and local bodies serv¬ 
ing under it shall no longer fail to class anti-malarial 
measures as practicable, but Bhall estimate for and 
finance them when feasible 

As to the combined anti-larval measures and quinine 
prophylaxis, of the “great possibilities” of which the 
committee is hopeful, obviously they could be con¬ 
ducted continuously at the least feasible cost, by the 
Government of India insisting thut a correctly 
organised and well-educated executive sanitary ser¬ 
vice should Ik available in each province, as, if the 
still incomplete service in the Madras Presidency be 
excepted, not even the skeleton of such an organisa¬ 
tion yet exists in India 

As for ‘education,” the only fonn that will appeal 
to the average Indian \dinger for the next century is 
practical d<im>nstratum of what correctly conceived 
anti-mnlarial works can accomplish His acquiescence 
in Westirn theories would be but a polite hction, 
although no r ice can more quickly, or more grate¬ 
fully, appreciate samtnr) works dt nionstrablv decreas¬ 
ing sickness and dc ith , nor, in the face of his con¬ 
viction is to their utility after their completion, would 
he grudge his contribution towards them 

Municipalities do at the present time undertake 
large suntan works (other than anti-malarial) at i 
cost from Ks 4 to Rs 12 per he.id of the population 
served Hut it is apparently the tvpical “small town " 
under district board jurisdiction th'tt presents to the 
committee the insuperable difTicullv of tin meing 
“ major hemes ” But in this is involved an erroneous 
method of regarding the matter In severe cases of 
nmlari i justifvmg major schemes, when a town is 
impoverished bv sickness and mortality, and, more¬ 
over as Mich pines must be- is a danger to the sur¬ 
rounding inhabited irons of the district in which it is 
situated, by re cson of its windcring human in liana 
gcrm-bcMrers it is sound politic il economy to require 
not solcl> the ilrcndv impoverished locality but the 
district board, and in exaggerated cases, the pro- 
vinu il government concerned, to afford fin incnl aid, 
in port or whole Nor need such a distribution of 
responsibilitv be regarded as fin incialli impracticable 
if these principles bo recognised The borrowing 
powers of district boards remain practically un- 
cxploiled whilst the expenditure of funds in their 
charge is so crraLir, and in such ill-considered 
proportions to the various requirements of the 
Acts they adminislc r, that the best value is not 
obtained 

Average taxation for district board purposes doe* 
not exceed throe half-pence per head per annum , but 
a single Ut ick of fiver fag unst several jmssible) per 
annum in the c ise of an adult, if the stand ird treat¬ 
ment b\ quinine approved bv the Siml i Conference be 
resorted to, would tause an unproductive expenditure 
of lod for this single drug, besides that due to extra 
luxuries during sickness, adjuvant medicines, and 
ceremonies. Sic irrespective of loss of labour Yet, 
m the Punjab, where, during 1908, in round figures, 
there occurred 700,000 deaths from malarial fevers 
(giving a rate from this cause done of **4 6 per mill© 
of the population), the district boards concerned 
thought it proper to spend 34 per cent of their in¬ 
comes for ttlucation, against 1 5 per cent for sanita¬ 
tion, including nothing for new water supplies In 
connection wtfh malarial fevers and “the dram upon 
the resourcesof India " they bring about, it is worth 
remembering that, during 190R, there were treated in 
the civil hospitals of India (where necessarily but a 
fraction ot»the copulation resort) a total of 5,211,851 
cases of maUmal fevers * 

W G King. 
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THE VOLUME OF THE kll.OGRAMMh OF 
IVUEK 

HE volume referred to below 1 contains three im¬ 
portant memoirs relative to determinations 
which have been made during recent years by tne 
Bureau International des Folds et Mesures, or under 
its auspices, on the volume of the kilogramme of 
water 

Since the fundamental work of Lef&vre-Gineau and 
Fabbroni, made towards the end of the eighteenth 
century, on which the prototv pe standard kilogramme 
was based, the question of the specific mass of water 
has been the subject of 1 number of inquiries in 
various countrus In spite of the critical and de¬ 
tailed examination to which these inquiries have been 
subjected, it is not ias\ to institute un exact com¬ 
parison between the results, partly because lh< 
me mures have been made and expressed in units of 
which the reHtion to the metric units is more or less 
uncertain, inci partlv benuxe certain elements in the 
reductions and udculations hive not been set out in 
sufficient detail 

A r£\um£ of this work is given bv M Guillaume 
m the first of tht three memoirs above referred to 
From this account, in wlmh the previous work has 
been t irefully revised md ill corrections introduced, 
so f ir as known data would permit, it appears thit 
the most probable values fur tht mass of a cubic 
decimetre of water deduuble from the most important 
of the determinations subsequent to those of Lcftvrc- 
(riiuau and Fabbroni, irt is follows — 


1811 

^huckhurgh ind Kater 

he 

1*000475 

«8as 

Svanberg, frrzrliua, Akerman, and 

Cronrtrand 

1*000190 

1831 

S amnfer 

0 999750 

1K41 

Kupflrr 

0 999931 

1893 

Chaney 

0999850 


Ihe original work on winch Letevre-Gineau and 
Fabbroni established thi first standard kilogramme 
has also been nnnutelv examined and discussed bv 
several authorities, and M Guillaume has subjected 
these revisions to a further scrutiny, from whith it 
would appear that the following are the most probable 
values of the mass of the cubic decimetre of water 

kg 

According to the revision of liroch (minimum) o 999880 
», „ „ Mendel£cff o 999966 

>. » i> Guillaume o 999970 

These numbers, it will be seen, differ notably among 
themselves, and even .ifter dm weight has been given 
to their relative probable value, it still remains un¬ 
certain in which direction the difference between the 
kilogramme as defined and us it actually is reall) lies 
The exactitude of these values ultimately depends 
upon the precision with whuh tho linear and hence 
the cubical dimensions of bodies can be ascertained 
\Y ithin recent years great increase in accuracy has been 
secured in such measurements by the application of 
the phenomena of optical interference as worked out 
bv Fizeau and Michelson In 1897 the late M Mart 1 
de Iv^pinay ascertained the precise dimensions of n 
cube of quart/ bv this method and by means of it 
made a senes of determinations of the mass of a kilo¬ 
gramme of water, and obtained the value 0999959 
In 1899, MM Fabry and Perot made similar deter¬ 
minations by a modification of the method on the 
same cube of quartz, and found the value 0999979 
These methods, with all the improvements which 
experience has suggested, have formed the basis of 
the senes of determinations made by M Chappuis, on 

1 11 Tmvri* et Mtfmoiret da Bureau International dciPoldi «t Mem ret.” 
Tome air (Pari* Gauthier-VUlan, 191a) 
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one han<t< and by MM Macd de L£pmay, Buissun, 
and Rend Benoit, on the other That made use of 
by M GuillaumL consisted in ascertaining the 
measurements by mechanical contact— the old method, 
in fact, of Leftvre-Gineau, modified by the refine¬ 
ments of modern metrology In each of the methods 
the general problem was tne same, namely, 10 deter¬ 
mine by lineal measures referred to the prototype 
metre, the dimensions, and consequently the volume 
of a solid of definite geometrical form, say a cylinder 
or cube of brass, or glass, or quartz, of as perfect a 
form as possible, and then to ascertain the weight, 
referred to the prototype kilogramme, apparently lost 
by the solid whe n immersed in water Tne tu o parts 
of this operation are of verv unequal difhcult\ that 
of ascertaining the dimensions is by far the more 
difficult Thanks to the admirable equipment of the 
bureau, the hydrostatic weighings could be made with 
a very high degree of accuracy 

It is impossible within the space at disposal to enter 
into the details of manipulation or to explain the 
manner in which the experimental methods were c ir- 
ned out For information on these poinis the 
memoirs themselves must be' consulted The final 
results, obtained after a careful revision of all the 
calculations, m iv be thus summarised — 


Method of Contact 


M&m of ■ Volume of a 

cubic deH» etre kilogramme 
of wain- of water 


Wt 1 jilt'd 
Mean 


cm kg dm 1 

Bronze cylinder of 14 0*9999749 I •0000251') 

„ 13 09999655 l 0000145 rl 000029 

1, .. 10 0-9999673 1-0000328) 


Interferential Method by Reflexion 


cm kg HmJ 

Cube of glut 4 09999713 10000287^ 

f Iar measure o 9999789 i 00002111 

" 5 Und „ 09999784 1 00002161 

„ 5 reworked 09999731 100002691 

„ 6 o 9999696 « 0000304 

» 5 0 999973' 10000269J 


I C00O26 


7«fer/ercti/»ai 

Lin 

Cube of quarts 4 
n 5 


Method by Transmission 


1*1 

0 9999741 
o 99997*9 


dm 3 


1*0000259 

1*0000271 


I-1 000027 


With respect to the relative value of the methods of 
measurement, there cun be little or no doubt in M 
Benoit’s opinion that those obtained by the method 
of optical interference are to be preferred to the 
mechanical method of contact On the other hand, 
the older method has the advantage that bodies of 
larger volume can be employed with a corresponding 
diminution of error in other directions lhe three 
results arc, it will be seen, very close together rhe 
final mean falls between 100027 and 100028, and is 
rather nearer the first than the second number 

Accepting the sixth decimal as the limit of accuracy, 
the ultimate result is that 1 kilogramme of pure water, 
free from air, at 4 0 , and under normal pressure, 
measures 1 000027 cubic decimetre, or that the mass 
of 1 cubtc decimetre of this water ts 0999973 kilo¬ 
gramme 

The uncertainty of these numbers probably docs not 
exceed 1 in the last figure, or about a milligramme 
on the kilogramme 

M Rend Benoit, the director of the bureau, con¬ 
cludes the rdsumd of the three important memoirs 
which have led to this result which some general 
observations on its bearing upon the question of the 
relation of the actual value of the kilogramme to its 
original theoretical definition He justly points out 
that the original standard kilogramme of Lcf&vre- 
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Gineau and Pabbrom was constructed with a perfec¬ 
tion truly admirable, and altogi ilier extraordinary 
when one considers the gtneral Mute of science and 
the means at command in their epoch Their kilo¬ 
gramme was in effect represented by the mass of a 
cube of water, the side of which measured not exact!) 

1 decimetre, but 1000009 decimetre Even if it be 
admitted that such a nsuk could only have been 
obtained by a fortunate compensation of errors, it is 
certain that u like pcrf(*ction cm only be set tired to 
dnv by observers equipped with all the resources of 
modern metrolog), working with the most scrupulous 
care, joined to a critical faculty of the highest order 
in the sifting and diMussion of results 

He points out that whilst it might be possible to 
construct a new standard kilogramme in closer con¬ 
formity with its definition there would be little prac¬ 
tical gain in so doing The litre, the volume of a 
kilogramme of water is m pr ictical conformity with 
the cubic dtcunt tre not only for the needs of ordinary 
life hut for bv far the greater number of the require¬ 
ments of science Should am case need a higher 
degree of precision there would be no difficulty m 
the application of n cormtion bised upon the conclu¬ 
sions of the pres< nt work of the bureau M Btnoit 
sees in the general result \ proof of the wisdom of the 
decision of the Intern itional Metric Commission of 
1872, not to disturb the original slandnrds, but in con¬ 
stituting the intern itional kilogramme as funda¬ 
mental prototype simply to cop) the old kilogramme of 
Lef^vre-Gineau and Fabbrom 

TFT now f 


NOTES 

I’RGt J H Povntinc, F R , ha* Wn elected a 
foreign F» Mow of the Real* At-cadcnn 1 del I mcei 

Ill the will of Mr Thomas I upton, solicitor to the 
Koval Institution, the institution will receive io,ooof for 
general purpose* 

M Arm and Gautier will be president of the Tans 
^citdt my of Sciences for 1911 M Lippm inn has been 
1 let ted vice-president 

It bus been decided to establish a Inborn tor} for re- 
searchi* in the chemistry of thmpeulus in the Pastpur 
Instituti 111 Puri* Ilio luboratory will b< directed b\ M 
briRHt Fourmiui 

Ov fhursday next, December 29, Prof Sihanus P 
rhompson will comment the t hriMinns courn ot six 
juvenile lectures at the Roval institution on “ Sound, 
Musical and Non-musual ” 

Tuk Pari* correspondent of the Timer reports that Prof 
Gulgnard, who has acted us director of the Pan* School 
of Pharmacy for the last fifteen }ears, has resigned hi* 
appointment, and is succeeded by M Henry Guutur, 
professor of mineral chemistry at the school 

The Institution of Naval Architects, which was founded 
in i860, has received an intimation from the I^ord Presi¬ 
dent of the Privy Council to the tfhet that the King ha* 
been pleased to approve of the grant to the institution of 
a Royal Charter of Incorporation 

A correspondent of the Daily Chronicle states that a 
brilliant display of nurora borealis was witnessed at 
Hampstead on Monday, Du-cmber 19, between xo 30 p m 
and 11 pm The display started in the north-north-west, 
and the streamer spread across the sky so far a* the 
constellation of Orton 
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\\b learn from inened that the \ichols gold medal of 
the \mencan Chemical Societ) for the year iqoq-io has 
been awarded to Prof M \ Ro*anoff, of Clark Uni* 
versitv, and his pupils Mr l \\ Easley, for their joint 
stud\ of the partial vapour pressures of binary mixtures 
1 he formal award will take plate at the meeting of the 
Np\\ York Section on January 0, iqu 

Rei-khrino to the letter from Prof W \ Douglas 
Rldgo on thn tnbo luminescence of uranium in Natlrk 
of December Mr )1 A Kent (The Poplars, Mmdstom 
Rood, Bounds Gnin, N) writes to sa\ that he noticed 
sum! ir 111 1904 Hl found bv filling the tube con¬ 

taining in* 1 din. ur mium with owgen the brilliancy was 
much fxhaltcd 

In continuation of tin index volume printed twenty \enrs 
ago, thi Ro\ul Sixi'i\ of Edinburgh has completed an 
indi \ in lilt Irunsittions of the society issued during the 
vnars 1889-1908 TIip volume includes alw an address by 
Sir Wm Turner, K( R, b RS, president of the sonet>, 
deli\ered at the opening of the new rooms on November 
8 , 1909 

A nti/E of ioo.ooo francs is to be awarded to the 
inventor of a practical apparatus which will make it 
possible ro vivt the crews of wrecked submarines, enabling 
them to regain the surfarc uninjured The 1 rench 
Minister of Marine is iblc to offer the prize ns he has 
rectuid in anonymous gift from a French lady for the 
purpose The conditions under which the prize will be 
awarded have been officially announced 

\ MEMORIAL has bnn erected, says Srirtire, at the 
National Bacteriologic il institute in the City of Mexico 
to the late Prof II T Ricketts, who at the tmu of his 
death was assisttnt professor of pathology in the Im- 
veisitv of Chicago and professor-elect of pithologv in the 
Unuerbitv of rinnsvlvunia His dp«th was ruuspd bv 
typhus fcvir, which he contrnctid while londuiting re¬ 
searches in this diseasf 

Auoso the many curious investigations earned out bv 
means of instant 1111 ou& photograph \, not the Iposi curious 
are those which Pro! \ M Worthington, T R S , hns 
devoted to the studv of the effects produced by the fall 
of drops or solid spheres into water and other fluid The*e 
investigations will be described and illustrated in this 
year’s ( hristmas lectures at the Royal Society of Arts bv 
Prof \\ orthington 

In his recent annual report thr Secretary of the United 
Statfs point> out Ih it thi attainment of the North Pole 
by Comnnndpr Pearv h is added to the honour and credit 
of the United States The Secretan of State therefore 
recommends that Commander Petry should be given a 
commission bv legislation as rear-admiral of the Corps of 
Civil Engineers of the L S Naw, to dale from the day 
of his discovert, and that he be retired as from that dote 
with the highest retired pa\ of that grade 

7 he death is reported, at the age of sixty-eight, of Dr 
Charles Otis Whitman, for the last eighteen years head 
of the department of zoology and curator of the zoo¬ 
logical museum at the University of Chicago He hod 
previously held appointments at the Imperial University 
of Japan, the Naples Zoological Station, Harvard Uni- 
versitv, the Mils Lake Laboratory, and Clark University 
From 1888 to 1908 Dr Whitman was director of the 
Marine Biolog>\al Laboratory at Woods Hjle He was 
editor of the Journal of Morphology and 1 of the Biological 
Bulletin, 
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Onb of the most promising of American pathologists, 
Dr Christian Archibald Hertcr, has died recently at the 
early age of forty-five In 1890 he followed up his studies 
at Johns Hopkins University and Zurich by publishing a 
text-book on “The Diagnosis of Vrvous Diseases ” He 
then devoted himself especially to pathological chemistry, 
and held for several years the chair of that subject at 
the Bellevue Hospital Medical School, New Yrork Since 
1903 he had been professor of pharmacology and thera¬ 
peutics at the New r Y ork College of Physicians and 
Surgeons Dr Herter had carried out several scientific 
Investigations for l S Government departments He was 
treasurer to the Rockefeller Institute for Medual Research, 
and had himself created two lectureship foundations, one 
at Johns Hopkins University and the other at the Bellevue 
Medical School 

At the annual meeting of the 'Yorkshire Naturalists 1 
Union, held nt Middlesbrough on Saturday, December 17, 
a vigorous protest was made against the action of li M 
Stationery Office in reference to the increased prices which 
have now to be paid for hand-coloured editions of the 
maps of the geological department It was pointed out 
that in withholding from the public cheap and easy access 
to the results of the Geological Survey, the objects of the 
Survey were in large measure defeated, and the cost of 
this department of the public wrvict dtpnved of much of 
its justification At the same meeting Dr Alfred Harkci 
was elected president for 1911, Mr H Culpin the hon 
treasurer, and Mr T Sheppard hon surelarj 

The Eastern Telegraph Coin pain report that an earth¬ 
quake was felt at Zanzibar on December 14 nt 11 40 a m 
Greenwich mean time The shock must have been of 
great intensity over a wide area, for four of the com¬ 
pany's cables between Zanzibar and Durban were broken 
at about the same time Hie first tremors were recorded 
by the seismograph at Cardiff at about noon, the total 
duration of the movement th< rt being about two hours 

Two slight earthquake were felt throughout Glasgow 
on* Wednesday evening, December 14, the first at 8 54 p m 
and the second shortly after ton Thr first shock, which 
was strong enough to make windows rattle and to throw 
down some ornaments, listed four or five seconds, nnd 
was accompanied by a loud rumbling noise The area 
affected by It extends at least twenty-one miles cast and 
west from Glasgow to Greenock, and ten miles north 
and south from Mllngavle to Johnstone The seismograph 
record at Paisley Observatory shows a disturbance, one- 
tenth of a millimetre in amplitude, at 8 54 pm, and 
others of larger amplitude, but not connected with the 
Glasgow earthquakes, at 9 36 and 9 39 p.m , while a 
slight movement about 10 p m may have been caused by 
the second shock The record obtained at the Royal 
Observatory, Blackford, Edinburgh, at about 10 30 pm 
had, of course, no connection with the Glasgow shocks 

Is a communication published in the Homing Pott of 
December ao Prof J Milne, FRS, records the follow¬ 
ing series of earthquakes —After a long period of rest 
we have had a succession of large earthquakes On 
December 13 there was one on the West Coast of Africa, 
which broke several cables, and on Decstober 14 one ki 
Scotland On December 16 one occurred so far off aa 
New Guinea. On December 17, at 7 30 a m , one reached 
us from a place so far distant as the West Indies Next 
day, at 4 am, one came from Java, and In less than 
two hours, namely, at 5 49 am, there was another dis¬ 
turbance In the West Indies There was a third at 4 30 
p m With the exception of the disturbance In Scotland 
thev werb all very large, and shook quite half the world 
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Thy subject of the NeoUthIc Age culture in Mall a has 
been ieiSt with bj Dr Ashby and by Mr Fcek In the 
last issue of Papers of the British School at Romi It 
^has often been remarked that up to the present no 
^raetery of this race has been discovered In a letter 
Swessed to the Timer of December 13 Mr T Zmnmit, 
curator of the V«ktta Museum, announces that ht li is 
fourm^jon the road between Attard and Nobile an un- 
doubted%Neolithic interment No flint implements win 
diflcoverenvlth the remains, but the characteristic pottery 
and the wn ochn pigment in which the bones wore 
soaked leave no doubt regarding the dute of tlic Inter¬ 
ment The discover U most important, because on tins 
evidence Malta falls into line with Siuly and Italy so fir 
as the Neolithic culture is concerned 

At a meeting of the executive committee of the British 
Science Guild, held on December 14, it was reported Hut 
a deputation on belnlf of the Guild waited on Duembir 2 
upon the private secretary to the Prime Minister to n 
present the UndeMrabitlty Ihut Government should part 
with the site at bosierdown which had been selected In 
the Solar Physin* Committee three years ago as most 
desirable for the future site of the Solar Physics Observu- 
tor\ about to be vaiTtcd at South Kensington 'ibis sit*., 
for some unexplained reason, had been put up b) Gourn- 
ment to lx, sold on December 13 The mrmori il proh M- 
ing against this sale was signed bv the surviving meinlx r* 
of the Duke of D« vonshire's Commission, pust-pn sidents, 
and a hrgi number*; of Fellows of the Royal SociU), and 
of the British ben iu t Guild The Prime Minister 
pleased to comply with great alacrity with the pr'iu r of 
the memorial 

The Franklin Institute recently awarded the 1 Him 
Cre$**on gold medal, the highest in the gift of the institute, 
lo several men of sutnee The secretary of the instituu 
has favoured us with a detailed statement of the grounds 
of the ow ird in each case 11 for distinguished leading md 
direLtiv* work," from which wc extract the following 
particular* The award was made to Dr Edward Wtslon, 
NrwaTk, N J , for ‘ elrctrual discovery and in the adv mci- 
ment of electrical application’ 1 , to Prof Frnu>t Ruther¬ 
ford, F K b , for 14 the advancement of our knowledge 
of electrical theory”, to Sir Joseph J lhomson, F R s 
for ' the advancement of our knowledge of the ph) HU.nl 
sciences 11 , to Sir Robert A Hadfield, for “the aduiiLt-- 
ment of our knowledge of metallurgical science ”, to Dr 
Harvey W Wiley, chief chemist to the Department of 
Agriculture Washington, DC, for “work in the fields 
of agricultural mil physiological chemistry ”, to Mr John j 
hntx, Bethlehem, Fa , for 11 work in the devtlopnunl of 
the iron and atorl industries 11 , and to Dr John A 
Brashear, of Pittsburg, Fa, for “work in the produition 
and perfection of Instruments for astronomical research ” 

In* late Sir Georgo S Mackenile, formerly Adminis¬ 
trator 0/ the Imperial British East African Company’s 
Territories, left estate of the grots value of 104,004/ 

*9* 6 d , of which the net personalty has been sworn at 
99»647* 17* The residue of his property is bequeathed 
to his children In equal shares, and in the event of his 
leaving no children the following bequests ore made — 
(1) To the Ross and Cromarty County Committee 2000/ 
on trust to found two bursaries each of the value of 30 1 
per annum, to be known as the “ Sir William Mackenzie 
qnd the Jessie Mackenile Inehvannle Bursaries,” to be 
tenable at the Scottish uni varsities for students from Rots 
and Cromarty, and preferably from the National Schools, 
for the study of medicine, chemistry, engineering, or agri¬ 
culture, or other branch of applied science (a) To the 
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Royal Geographirnl Society 1000/ u» found a prize to take 
such form ah the council of tht mhm> may sec flt, and 
to be in commemoration of the great work done bi the 
British East Africa Company in (.living British Fast Africa 
for the British Lmpirt* (3) To the president and council 
of the Royal College of Phismimb and tin Roval College 
of Surgeons, England, 30,000/ (subject tn hfi interest of 
his two brothf rs), for the endowment of sibntific rr search 
bv students of ability and of n-gistrahli medical qualifi¬ 
cation, who may thus b* abb 10 dr vote their whob 
energies to such work, and lx. indr p< ndent of ordinar) 
practice 1 hie bequest is made In th« hope thit the com¬ 
bined results of thr systematic work of mi many trained 
workers m«y prepare ihc vvnj for a gimus to come who 
will make groat discoveries 

fiis International Exhibition of H>gienc Is to be held 
at Dresden in 1911 Ahe object of this exhibition is in 
no sense commercial, it is bung promoted for purely 
educational purposes, and it is intended lo give hygienists 
of all nationalities an opportunity of learning what is 
being done in other countries in the direction of guarding 
the individual from the many dangers to health which 
exist, more particularly in our large industrial communi¬ 
ties It will bring home lo the public whit has been 
achieved tyy sen nnlic research in tht c mst of hygiene, and 
it cannot fail to offer in impressive objt 1 t-h sson to a 
large number of visitors from different countries of the 
importance, not only from tht personal, but from the 
social and national point of vu w, of a due regard to thi 
physical welfare of man Jhcre is no doubt that the 
exhibition will b< international in its widest senw_, the 
Governments of far distant country s having already voted 
considerable sums of mone\ lor the proper display of what 
they have done and what they arc doing in the domain of 
hygiene lo ensure this, the Girmun Government has 
issued invitations to all rhe principal nations of the world 
to take an active part in this philanthropic scheme, and 
the invitation has been iccepted by the very large majority 
of those to whu.li it was extended The only great country 
which stands aloof is Great Britain, a country which id 
universally regarded as, occupying a foremost place among 
the nations in its appreciation and practical application of 
the requirements of sanitation Although our Govern¬ 
ment, with its characteristic lack of appreciation of scien¬ 
tific work, does nut seem disposed to take an official part 
in this international exhibition, It is to be hoped that 
money will be obtained from other sources in order to 
allow Great Britain to be represented adequately 

A cORRftsroKDKNT, Mr George Boaq, writing from 
Aguilas, Murcia, Spain, directs attention to a method 
dented by Drs Nasmith and Graham, of the Provincial 
Board of Health, Ottawa, for destroying typhoid and 
dysentery badlli in water, and rendering It safe for drink¬ 
ing purposes A level teaspoonful of thloride of hint is 
rubbed up m a cupful of water, the water being added 
little by little, so as to obtain a uniform emulsion This 
is then diluted with three more cupfuls of water, and one 
teaspoonful of the dilution is added to two gallons of the 
water to be purified, mixing thorough!), and the mixture 
Is allowed to stand for at least ten minutes The direc¬ 
tions are somewhat rough and ready, but if the water 
tastes distinctly of chlorine sufficient chloride of lime has 
probably been added* A water containing much organic 
matter will require more chloride of hme than one con¬ 
taining little organic matter For a water containing 
little organic matter ,one part of chloride of lime per 
million parts of water suffices, but for an impure water 
four or five parts may be required If an excess of 
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thlondo of lime be added the water becomes unpalatable, 
but the taste disappears on standing, particularly In bright 
sunshine, or may be destro>ed by the addition of a 
dechlorinising agent such as bisulphite of soda 1 ht 
efficiency of chlorine and chloride of lime for sterilising 
water lias been amply demonstrated by many observers— 
Ncsfif Id, Ridcal, Thresh, Woodhetid, and others 

In view of tht recent scam of plague in the I astern 
Counties, considinble interest nrtnehes to n paper by 
f aptain W 1 ) H Stevenson (Scientific Memoirs by 
Officers of the Medical and Snmturv Departments, India, 
No 3®) giving n preliminary account of experiments on 
the killing of rats and rat-fli'is by meins of hydroc\nn!c 
acid, g( ii( rated by the action of sulphuric acid on 
potassium cynnide Fleas were killed very rapidly by the 
gus In one experiment n mixture of t ounce of 
potassium cy unde, 2 ouners of sulphuric and, and 
4 ounres of water wns placed in a small room of the 
c. ipauty of about 346 cubit feet, and the door was then 
ik«ed After forty minutes the door was opemd, 

and fifteen minutes later the room was entered, nil the 
Ilfua left in difhrent parts of the room were killed, even 
those placed inside four bags, three of blanket and one of 
rotton, but some of the fleas pheed inside n box of clothes 
survived Rats were found to rtquire more gas and i 
longer exposure, linn fleas On thp other hand, plint-lifi 
ippeurs to be uninjured b\ the gis, md cultures of 
bacteria were ilso unaffected bv it Dried gram is not 
made poisonous for food bv the gas, nor nn its powers of 
germination impaired in any w n Moist fond-stuffs, how 
ever, such is water, milk, butter, and flesh, ire said to 
absorb the poison, and should therefore be n movixl from 
a building during fumigation The gas has no action on 
metals or fabrics 

Thvt dorbeetles and their kindred are genenlly infested 
with nut<8 m this country is a wdl-kriown fact, but it 
ippenrs to be u compiratively new discovery that in 
Ctvlon beetles of this group ire likewise infested by minute 
species of flics In the December number of the 
hntomolugnt s Monthly Magazine Mr J E Collin 
describee n new species of small hairy flies of the genus 
Limosina taken from a coprophagous beetle in Cevlon 
I he flies were found clinging to the under surface of the 
britle, andr instead of attempting to flv nwiy, allowed 
tin mselves to he dropped into a collecting lube without 
change of position 

In BnluH Bird* for Dccemlxr it is stuted th it about 
7(H>o blrdR wire ringed in this country during the vmr, 
Missrs SmiUey nnd Robinson having mnrlo-d no fc wi r 
than 2313 out of this number In the editor s opinion it 
is it present too «nrly to decidi whether the results will 
repay the trouble md expanse involved In marking Its 
ihitf results will reWte to the movements of individual 
birds, And it is urged that special attention should be 
paid to the recapture of the smaller marked birds by the 
editor’s correspondents most of those whirh have"*been 
taken having fallen into the hands of persons unacquainted 
with the scheme The costs of the inquiry during last 
year considerably exceeded the funds at the disposal of its 
promoter, and If the srhemc is to be continued next season 
it can onlyjw by the aid of special subscriptions 

In the Proceedings of the United States Notional 
Museum (vol xxxlx , 1910, pp 37-91) Mr R E Snod¬ 
grass, w^se treatise on the structure of the honey-bee 
was noticed in Nature of December S (p 169), publishes 
an important memoir on the thorax of the Hymenoptera 
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In this paper the modification and elaboration of the 
thoracic skeleton In the various families of the order are 
described in detail, and Illustrated by nineteen text-figures 
and fifteen plates The author finds no support for 
Verhoeff’s theory that each thor icic segment is a complex 
of three primitlvr somites, but prefers to regird the 
serially arranged srlenrcs of th< mesonotum and roets- 
notuni—so fully shown b) niunv llymenoptcru—as evidence 
of specialisation 

In vol v , No 3, of the Philippine Journal of Science 
Mr L F Griffin publishes idditionul Information with 
regard to the pearl-fishery, dealing In this instance with 
the products obtained off Hinta>an, an island lying 
between the northern end* of Negros nnd Cebu, ot the 
head of the Turton channel In May and June, nnd again 
in November and Deumlwr, the water is usually so still 
md clear that the bottom nn be seen to a depth of eight 
fathoms and it is at these seasons that the natives look 
for oysters In place of forming banks, these occur 
sporadic illy, nnd wen it not for thi shortness of the season 
there is little doubt thi y would long ago have been 
exterminated Hie shills, ilthuugh of relutivi.lv small 
size, are of excellent quilitv, but they are chiefly v duable 
on account of the large pemntag* of pearls thw vield 
and their fine qualitv During the present ye ir one pe irl 
of the value of 80/ win <olt<cted, win It othi rs worth 
from 20 1 to 40! rich wire obtained I he total annual 
vulue of the fishery is about 000/ 

A sukvky of the vegetation on the Kasntzkisch steppe, 
near Kursk, is contributed by Mr V A lech in to the 
botanical section (purt 11 ) of Travaux de la SocuUil des 
Naturalises dc St PHcrdiourg (vol xli ) The main 
feature Is the great predominance of dicotyledons, although 
Catcx humilts tuk< s an importunt part In the ground cover 
Ihe author concludt s that the steppes existed previously 
to the wooded nn as, and that they have been but little 
modified by human agency 

Tub suitability of bamboos nnd lalang, or rogon grass, 
for making paper pulp m considered by Mr G I Rich¬ 
mond in an article on Philippine fibres published in the 
Philippine Journal of Science (Section A, vol v , No 4) 
Proceeding upon evidence furnished by other investigator 
und by laboratory experiments, the author taki s a favour¬ 
able view of the prospects of a local soda pulp null for 
treating bmnboos, and supphi s an estimate of thi prob¬ 
able tost \lso It is ited that a supply of raw mar* rial 
and the necessary fresh water could be obtained m several 
locahtK 8 

Bud-rot disease of palms has been notified within recent 
years from the West Indies, Cevlon, India, and the 
Philippine Islands, but in most rases the cause of the 
disease has not been definitely established Dr E J 
ButJer, who has conducted the investigations in India, 
where palmyra palms arc chiefly attacked, attributes the 
disease there to a Pythium, deriving his conclusions from 

the inoculation of healthy palms The source of tha 

disease in the other countries, where cocoanut palms ore 
infested, is probably different Dr Butler has embodied 
hU latest researches, together with a general account of 
the distribution v and remedial measures adopted, m the 

botanical series (vol 111 , No 5) of the Memoirs of the 

Department of Agriculture in India Two spore forms 
are recognised, in the ordinary case the contents of a 
sporangium break up Into zoospores, but in hot, dry 
weather a resting variety of conidium is more commonly 
found 
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The Journal of the Royal Society of Arts for Derembrrq 
contain* a paper delivered to the society bv Mr A Mont¬ 
gomery, State Mining Engineer of Western Austral) i, on 
the progress and prospects of mining in Western 
Australia Mr Montgomery statfs that the nutallu 
minerals occur In very old Igneous and sedimentary rwks, 
which are almost certuinly pre-Cambrinn 11 in cotilusion 
is that Western Australia owes the present shape of its 
surface largely to submergence beneath the sen within 
post-Tertiary times The paper was accompanied b\ in 
exhaustive statistical appendix, from uhu.li vvi find th it 
for the quinquennium 1903-7 the world’s production of 
gold was 76,000,000! , of which the Commonwealth of 
Australia contributed 30 per cent mid Western AvMrali 1 
10J per cent I'or the same quinquennium the gold pro¬ 
duced has been mom than 96 per cent of the total mini nl 
production, ond the mineral export from Western Austrilm 
has been 80 per cent of the total for all the exports from 
the colony The value of gold produced per man empknid 
has been more than 400/ during the vears 1908-11 In 
regard to thi help ifforded by the Government to the 
mining industry, attention In directed to the extrtiMvi 
development of the rmlw iv lines and of the usttins of 
water supply wafer is sold to the mines at from qv q</ 
to 8 t 6rf per 1000 gnllons 

Thb Noviiiilur number of Prtcrmaun’s \fiHnlungnt 
contains an interesting map of Siberia taken from 0111 
published bv the Russian Academy of Sciences, which 
shows the distribution of places when n mains of tin 

mammoth and rhinoceros have been found Most of tin 111 
lie within the Arctic nrcle. but one of the forim r and 
three of the latfer sites he further to the south 

Am event of much interest in cartography is the com 
pletton, after nbout thirty >ears* work, of tlu t 1001100 
map of Germany In 675 sheets A full ncrount of tin v 
maps and tin various stages In their developnn nt and 

their production is given b> Colonil v 7 gllmcki t Untf of 
the cartographic section of the Prussian Survc>, in a 
recent number (No 0 ) of the Zcitschnft tbr Gmlhchaft 
ftir Krdkunde 

The determination of the international bound irics in 
Africa proceeds npnie, and in Heft 4 of the turn nt volume 
of Afiftetiungcii a«f deti dsutxchen ^chutzgehtcten an pub¬ 
lished the latitudes and longitudes wlmh were determined 
in 1905-7 along the boundarv which divides the Cameroon*, 
from thp French Congo Neither the tune avail ible nor 

the funds at disposal sufficed to mrrv out a <hun of 

geodetic triangulatrou along the boundarv, so tint n w is 
necessary to rely on astronomicnl observation* iloiv 
Latitudes wtre determined by circumnieridinn altitudes of 
north and south stars, and longitudes bv lunar obw r\ 1 
tions, and in three cases only by star ou ultatum* 
Observations made at the observatories of Greonwiih, 
Paris, and Gdtting* n were utilised to furnish the final 
rorrertlons, the uncertainty of the results being ±2 to 
±5 seconds 

Under the title of 11 The Burial of C^mpia,” Frof 
Ellsworth Huntington In the Geographical Journal for 
December applies the theories advocated in his work 
M The Pulse of Asia ” to the problem of the decadence 
of Greek civilisation This Is often attributed to de¬ 
forestation , but from evidence collected in America bv 
Prof Moore, chief of the United States Weather Bureau, 
he denies that this tail have played an important part in 
the ruin of the natural resources of Greece He .assumes 
that pulsatory changes of climate, such as the rapid 
desiccation of parts of Asia, may have occurred m Greece 
in the mlltenlum preceding 600 ad To these he attributes 

NO. 2147, VOL. 85] 


many of the worlds giratcst movomi nN of populition, 
such as the attacks of tht barbirians on southern frurope, 
the Invasions of Genghis Khan nnd Taincrlam, ind he 
connects with these the spr* id of malaria due 10 the 
Introduction of the mosquito for which Greece now be¬ 
came a fitting habitat In tht instructive discussion which 
followed, thew views were criticised by Prof Mvris Dr 
Hogarth, Dr Stem, Prof Gregory, ind others, most of 
whom, while admitting the novelty ind interest of Frof 
Huntington's suggestions, di sired further evidence Huk 
mav perhaps be gained from Prof lliiniingtonN reunt 
work in tho American deserts, but until the question of 
North Africa Is settled the general problem cunnot be 
fin div dended 

In the Popular ‘unmcc Monthly for December Prof 
S W Wilhston discusses the birthplace of man m the 
light of the palaeontological record The evidence he 
suggests, points to the tonclusion that it was in India 
and its borderlands that the chief domesticated anim ils 
were specialised—the genus Bos in the Indian Lovwr 
Pliocene, th“ swine, 1 orse, elephant and the cat tribe 
among birds, the ostrich, jungk fowl, peacock, and gnv 
goose Man mav have been de\i loped in this region 
during the Late Miocene or Larly Pliocene periods He 
behoves that within a very few years the discovi rv of 
indubitable links in man's ancestry will be made in Central 
Asm, China, or North India, there being no other region 
to which the piloKintoIogist looks with more eager e\|N cta- 
tion for the solution of many profound probh ms in the 
phvlogenitus and migrations of mammalian life 

1 UR Transactions of the Leicester Literary and Philo 
sophical Society for 1910 contain two geological papers 
of interest Mr V Crcxswell deals with the freqm ml> 
discussed question of the origin of the Lnghsh TriisMi 
strata, with special reference to the Keuper marls He 
suggests that the grey bands represent periods of moister 
climate, when minute orginisms reduced the pcroxidi of 
iron to protoxide While regarding the floor on wlmh 
the Fnglish Trias was deposited as a rocky tableland Iv 
falls into n verv common error by staling that the Libnn 
Desert differs from this, being 11 a uniform sandv plain ” 
Mr Cresswell fullv supports the vnw that desert imidi- 
tions prevailed in Triassic times m Inglind, and uig»s 
that the Keuper marls arc formed of particles worn from 
igneous and nietamorplnc rocks by " weathering with 1 
verv limited amount of water n Mr J Mikmzn Newton 
contributes an essav on the cri'Uilhsdtion of igneous 
rocks 

In the Bulletin of the Cuitr il Mcteoiologiral Observ i- 
tor> of Japan (No 5, 1910) Mr 1 Okndtt discusses in 
gnat detail the rainv ason in Japan, which usually 
extends from tiboui the middle of June to the middle of 
July, and Is the must important period for the cultivation 
of rice lo make the investigation more complete, hve 
day means are given for the whole vear for a large nunibir 
of stations m Japan and adjacent districts, with charts 
and a short discussion of each of the principal elenu nG 
The figures show that in Japan proper the rainfall reaches 
a maximum at the end of June or in the first decade of 
July, It then falls to a minimum In August, and again 
increases to a maximum in September or Octobir The 
rainfall of the season In question is chiefly caused by 
cyclonic disturbances from the Yangtse Valley and 
Formosa, and is not a simple monsoon rainfall Tho 
period is characterised by continued cloudy weather, largo 
relative humidity, comparatively high temperature, small 
wind-velocity, and more or less ralnfnll every day. The 
discussion extends to eighty-two quarto pages. 
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Tiil uv^ of the Clark and Weston cells as standards of 
electromotive force h*i necessitated a close study of the 
propertH k of cadmium and zinc amalgams, and numerous 
salunble papers on this subject have issued from the 
van 't Hoff laboratory at Utrecht* In the current number 
of the Zeitsehnft /dr physikahsehe Chemit (December a) 
Is a further contribution from this laboratory by Ernst 
Cohen nnd V J H van Glnncken, dealing with the 
property s of zinc amalgam as affecting the Clark cell 
The authors conclude that the formulu in current use 
representing the relation between the FMF and tho 
temperature of the Clark cell is not trustworthy, and 
should not bt employed In accurate measurements It is 
further shown th*it for emu work the Clark cell must be 
used at tempt r Uures between ao° C and 3H 0 C 

1 lib Department of Mines, Canada, has sent us a copy 
of th( report of analyses of ores, fuels, &c , made in the 
chemical Inboi ntorles of the Geological Sur\rv during 
19U6 and 1907, and of the Mine** Branch of the Depart¬ 
ment of Mines in T906, 1907, nnd 1908 With the excep¬ 
tion of twenh-seven rock analyses, the work done Is 
chiefly of practical interest, analyses being given of 
numerous coals, lignites, peats, and ores of iron, copper, 
and chromium The results of seventy-epven gold and 
silver nvmvs, show the wide distribution of the precious 
metals m ( annda In an appendix a description is given 
of the commercial methods and apparatus used for the 
analysis of oil-shales 

Messrs Wiiiicombe and Iomhs, Ltd, will publish 
shortly a full\ illustrated work on “ Australian Plants ” 
suitable for gat dens, park*, timber reserves, &t , by Mr 
\\ B Ciuilfoy v 


OUR ASTRONOMICAL COLUMN 

A FhoJLI no\ on Sailun ’b Ovter Ring —During the 
total ellipse of the moon on November 16 M Jonrkhecn 
directed the 35-cm equatorial of the Hem Obsmatory to 
Saturn, and found a bright projection exlending outwards 
from the eastern extremity of the extenor ring The 
projection was b «*t seen with low powers (100 and aoo), 
and Its intcnMty decreased gradually, going from the 
outer edge of ring A on to tne background of the sky 
On November 20 nnd 34 the same projection was seen 
'With difficulty (istrottotmschc \achruktm , No 4461) 

Dincomrv 01 Vnotmkr No\ a, SAGirMRii \o 3—In a 
note appeanng m No 4459 of the Astronomtsche Nach- 
nchten Prof E C Pickering stales that Mus Cannon 
has found that a new star appeared in the constellation 
Sagittarius on August io v 1899 A photograph taken on 
August 9, although showing stars of magnitude 115 in 
the immediate neighbourhood of the nova, shows no trace 
of it, yet on August 10 it is a conspicuous object of magni¬ 
tude 85 While the outburst was so sudden, the decline, 
as is common with such objects, was very rapid, for the 
light faded from 8-6 on August 35 to 10-5 on October 13, 
1899, the decrease after that date was more gradual 
The nova 11 not shown on any photograph taken after 
October, iqoi, when Its magnitude was about 13-0 The 
position of this object was RA-x8h 1a am , dec- - 
35° 24' (1875-0), this is about torn west of A Saglttarii 
and 30m east of Nova Saglttanl No a 

Fate’s Comet—H aring Identified Cerulli’s comet with 
Faye's short-period comet, M G Fayet has investigated 
the orbit with the idea of obtain log doaer agreement with 
Dr Strtimfnm’t elements Employing three observations, 
made batwfifct November 10 and aa, he calculated the value 
Tor the mban motion and obtained two sets of elements, 
’which, however, were not altogether satisfactory Then 
on No v e mb er 30 he secured a farther Observation, and this 
enabled h£j\ to apply the me tho d of the variation of geo¬ 
centric dlstinoes and to odfctelate other systems, the fifth 
ntarhlch agios* very nearly with Dr. Strfimgren’s elements 
.Tor 1903, except that the mean motion is 486-793' Instead 
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of 480-i6 f , they also give 11 ck»>s agreement with the 
o b servation* From tho best system obtained, which may, 
however, yet be Improved, M Fayet has calculated an 
epbemerls giving daily positions up to January 30, 2911 
{Astronomuche Nachrtchten, No 4461) 

New Experimental Demonstration of the Earth’s 
Rotation —An interesting description of an experiment 
devised by FAther Hagen to demonstrate the rotation of 
the earth Is described by M B Latour In No 1346 of 
Cosmos (November 12) Father Hagen’s apparatus 
consists of a balanced beam of wood, 9 metres long, which 
bos a blfilar suspension, and to which is attached heavy 
masses movable in the horizontal plane towards and awai 
from the suspension In the modified experiment these 
masses each consist of 80 kilograms of lead mounted in 
small waggons, which can be automatically released by 
the fusion of a leaden wire When released the waggons 
run towards the centre, the moment of Inertia of the beam 
is modified, and it swings relatively to the earth, the 
motion ib shown bv a mirror al'nched to the suspension 
and reflecting a beam of light on to a scale fixed on the 
wall of thf circular room wherein the apparatus is in¬ 
stalled When the chariots arc made to run from the 
centre to the extremity* the swing of the beam Is In the 
opposite direction and about half the amount With 
Father Hagen’s apparatus mounted in the massive tower 
which carries ihr aitrogiaphic equatorial at the Vatican 
Observatory, the mean of twmt\ experiments gave a value 
for the earth’s rotation very near the theoretical value at 
Rome 

In vr* noATioM of ms Orbit 01 Wolf's Comet, 1898- 
1911—Ti No 4460 of the Aitrononitscht Nachnehten 
M M Kamensky gives in hrnf ihe results of an elaborate 
investigation ho has made of the movements of Wolf's 
comet during the period 1808-1911 This Is die well- 
known short-period (67 years) comet discovered by Wolf 
at Heidelberg on September 17, 1884, and independently 
by Copeland with the spectroscope on September as , it 
was reobserved in 1891 and 1898, but was not seen in 
1904-5 The orbit wan completely transformed by Jupiter 
in 1875, but the slight <h(Terences between the observed and 
calculated places in 1898 indicate that It is now a per¬ 
manent member of our system 

M Kamensky fiist Investigated the motion during the 
period i8q8 August 3a to 1004 June 13, taking Into 
account the perturbations of the earth. Mars, Jupiter, 
Saturn, and these are published In full in No 15 (1910) 
of the Bulletin de Vtiademi* ImpMale des Sciences de 
Sf Pitersbourg He then ramed the investigation for¬ 
ward to March 98, ion, and publishes the full tables in 
No 16 of the Bulletin, he also gives elements showing 
the severe perturbation by Jupiter in 1875, and slates that 
extraordinary changes may again take place at a near 
approach in the latter part of 193a 

According to the final elements, the next perihelion 
passage should occur on February as, 191a, and m Bulletin 
No 16 M Kamensky gives an ephemeris for the period 
1911 January 3 to October 14, for the lattcT date the 
estimated magnitude U 123 

The Light Changes of Forty-nine Variable Stars — 
In the fourteenth issue of the Bulletin International, pub¬ 
lished by the Cracow Academy of Sciences, Dr L PraEka 
discusses the light changes of forty-nine variable stars 
The observations were made at the Bamberg Observatory 
during 1903-9, and each star is di scu ss ed at length A 
summary or the results it given In handy tabular form at 
the end of the paper showing the elements, the magni¬ 
tudes and colour, and the form of the light-curve for each 
object. 


THE PHYSICAL SOCIETY•/ EXHIBITION. 
AN Tuesday, December so, the Physical Society of 

T ywtAon hutd Its Annual iihlMtldl a# ahwlAil 


held its annual exhibition of physical 
apparatus, and the occasion was marked fay some (nterast- 
ing experimental lectures Prof J, A, Fleming, P.R.S" 
chose tor his subject some Improvement* In transmJtMrb 
tod reesivwrt for wireless telegraphy, mid r e f erred 14 * 
*0 4 k well-known oscillation valve, consisting of t gjow 
lamp Jo which a metal plate of some oonvttuent lom m 


' i Q*c<*PE» a»y. 1910] 


NATURE 


349 


fixed WIma tft* fikmeftt (which in the latest form la of 
fniMMw) A • glowing, a current will flow if on EJd F ia 
applied between. the negative terminal of the filament and 
tag,metal plate) the current can flow from the filament to 
the plate, nut not In the reverse direction, and thua rectifi¬ 
cation results. Owing to the upward trend of the con¬ 
ductivity curve a much higher senaihiUty la obtained by 
applying .a certain constant E M F on which that due to 
the osculation a la superimposed Passing to the question 
of j the spark, the lecturer reproduced some Interesting 
records showing how greatly the secondary current is in¬ 
creased whan the spark gap la subjected to an air blast 
Finally, Prof Fleming showed hla new form of spark dis¬ 
charger* This ia of the Wien 11 quenched-spark ” type, 
and consists of two heavy steel circular discs, one abovi. 
the other, vary perfectly surfaced and with an air gap of 
i mm. between them The lower disc is stationary and 
the upper one is rotated The discs are placed in oil, and 
as there is a hole In the lower disc there is a continual 
circulation of oil. The discharger is found to give very 
satisfactory and uniform results, and has been used for 
measuring losses in condensers 

Mr R. W Paul gave several demonstrations of kme- 
matograph diagrams One series, due to Prof R W 
Wood, illustrated sound waves, but certainly the most 
effective films were those due to Prof S P Thompson, 
F R.5«, showing the movement of lines of force as a 
keeper approaches a magnet, the starting of a current in 
a solenoid, the rotation of a dynamo armature (in section), 
and other similar phenomena These must have appealed 
strongly to teachers of magnetism. 

As regards the apparatus exhibited, it may be said that 
there were many Interesting new instruments, though 
perhaps nothing very striking, and there was much excel¬ 
lence in many exhibits that were not essentially novel 
Thua In optical work A Hilger, Ltd, gave an excellent 
display of spectroscopic instruments and a beautiful 
demonstration of anomalous dispersion R and J Beck 
showed a small spectroscope giving large dispersion and 
with a sine motion so as to give wave-lengths direct 
Carl Zeiss, as usual, gave an interesting exhibit, including 
the movement of gold particles (stated to be about 0 nfi 
In 8ise) in colloidal solution, a special 14 cardloid " con 
denser being used, consisting of two lenses combined, and 
so shaped that a top illumination Is secured for a dark 
ground, although the beam of light comes from below the 
centre of the stage Messrs E Leitx showed a large 
projection apparatus giving excellent definition 

.Photometric apparatus was not so much In evidence as 
on former occasions, but R and j Beck, and also Everett, 
Edgcumbe and Co, showed very small portable photo¬ 
meters for measuring surface brightness and illumination 
As an exhibit of general interest may be mentioned that 
of Strange and Graham Illustrating napping flight Two 
wings are worked by 14 Vllcar ” mechanism, and a dis¬ 
tinct upward pull is noticeable, apparently due to the 
upward path of the wing differing from that on the down¬ 
ward stroke 

The largest number of exhibits, as usual, were electrical 
Several Interesting thermo-electric exhibits were shown by 
the Cambridge Scientific Instrument Co, among which 
may be mentioned an arrangement for keeping the cold 
Junction of a clinical recording thermometer at a constant 
temperature. This junction is covered by a small Dewar 
vacuum vowel, and is surrounded by a heating coil, which 
comes Into action as soon as the temperature falls below 
a certain value; by this mean* the temperature of this 
Junction It maintained constant So o-i° C This firm also 
showed compensating leads consisting of oo p p er and copper- 
nickel alloy; these are run In series with the pyrometer, 
and, being thermo-electrically equal to the platinum/ 
plattmvwMhun couple, they transfer the cold junction of 
the p yr o met er to the- galvanometer, thus securing less 
variation lit temperature of the cold Junction An arrange¬ 
ment whereby a constant It obtained for applying 

td a pyi o u aete i to as to secure* false aero waa also shown, 
and 1 we hotjoed a convenient piece of apparatus for tracing 
reeakecunea curvet 1 abo an Improved form olC T R. 
WfisseV,flltlag gpfaMaaf electroscope A new *form of 
rdtdetiosfcpyraaMter whlchrdea* not require focussing wax 
p by tbd Foster Instrument C01, wh* also exfflttttd 
apodal ffctrmo-Jutoc&n atttiyt. H, 1 Tinsley and C6 
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showed a set of instruments largely due to Dr C. V. 
Dryedale, and some interesting Vector diagrams of' 
alternating magnetic flux in an iron wire, obtained by 
Dryedale's alternate-current potentiometer This firm also- 
showed a simple and strong form of vibration galvano* 
meter bated on the familiar Kelvin galvanometer, a heavy 
permanent magnet It provided for the control, and the 
tuning Js effected (without affecting the kero) by magnetic* 
ally shunting this magnet to the desired extent The 
alternating current traverses a smalt coll, which can be 
easily changed, and the makers state that the Instrument 
can be used for alternating pressures down to i/iooth 
micro-volt. R W Paul exhibited a well-designed new 
type of decade standard resistance box with switch con¬ 
tacts, the case being filled with oil, and we noticed some 
new transforming apparatus by Leslie Miller and by Mulr- 
head and Co since there were thirty-five exhibitors, we 
need scarcely say that there was a good deal to be seen, 
but in the above notes we have only been able to refer 
very briefly to a few of the more interesting items 


JNT EST J GAT IO NS ON WHEAT IN INDIA 1 
*"pHE importance of the wheat crop in India is not 
A always realised at home Until the last few years 
we received more wheat from India than from Canada 
or Australia—sometimes more than from both countries 
put together At the present time wheat represents some 
7 per cent of the total \alue of merchandise exported 
from India, but the amount exported is only about one- 
tenth of the total production, the remaining nine-tenths 
being consumed in the country itself When an industry 
has reached such great dimensions without excessive nursing 
it is clear that those engaged in it have consciously or 
unconsciously adopted tolerably satisfactory methods of 
working, and any attempt on the part of an outsider to 
effect improvements must be developed cautiously When* 
in iqo6 the Indian Board of Agriculture decided to take 
up the matter seriously, they entrusted the work to Mr. 
and Mrs Howard, and subsequent events have amply 
ji stifled the wisdom of their choice Several important 
papers*have been issued, and finally a volume, 41 Wheat 
in India," in which the authors summarise the present 
position of the problem and indicate the lines on which 
advancement may be hoped for 

Mr. end Mrs Howard devote the first half-daseir 
chapters of their volume to a general sketch of wheat- 
growing In India Wheat is fairly widely distributed over 
the country, but the areas where it Is really important alT 
He to the north or on the Central Plateau above the Ghats 
In the north-west a great deal of the wheat is Irrigated; 
the Punjab I9 especially well suited to canal Irrigation bv 
reason of Its never-failing snow-fed rivers *nd its level 
tracts of land, but recourse is also had to Irrigation J>\ 
wells On the other hand, in the Central Provinces, 
Bengal, and Bombay, only a small area Is artificially 
watered 

In general, the soil Is thoroughly well ploughed or 
scarified, dunng the monsoon and previous to sowing, as 
many a* fourteen ploughing! being sometimes given. A 
good deal of manure Is applied In the northern districts, 
but usually to the maixe crop preceding the wheat, in 
the Central Provinces the montoon (kharif) crop of rice, 
which precedes wheat, la slightly manured, but In Bombay 
the Irrigated wheat itself Is manured Harvest begins In 
the Central Provinces in March, elsewhere In April; May, 
and even the end of June In the frontier districts The 
wheat for export has to be got to Karachi for shipment 
as soon as poatihle, or it rapidly deteriorates, and ia 
attacked by moths, and wesvlls. In the rush the* railway 
resources are hastily taxed, just as they are in Canada; 
the Indian case is, indeed, the worse, as there Is no 
elevator system. 1 

These pwtoufy chapters are illustrated by maps, 

1 uri of iMflaaWftMfaT No.*. By 
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quotations and statistics, and give an illuminating account 
of wheat-growing In India 

Passing on to a discussion of experimental work, the 
authors point out that manurlal trials on orthodox lines 
ore of purely academic Interest in India It was no doubt 
an excellent thing to make them, but their value is limited 
by ths fact that the cultivator cannot usually buy the 
necessary manures It is much more to the point to 
make cultivation trials, seeing that labour is very cheap 
and the labourer realises the necessity for working the 
land But here again intelligent planning is necessary, If 
the trials are to serve as demonstrations for the native 
they must be made with implements he can afford to buy 
and learn to handle, and which the village blacksmith can 
repair A summary Is given of the well-known Cawnporc 
experiments, which show that the nitrogen supply is the 
limiting factor in normal conditions of moisturr and 
tempeiature obtaining there At Nagpur nitrogen wjs also 
the moat important factor, but the water supply was in this 
case nc ir ifu 1 mm The Punjab irrigation experiments, 
said to be tin best of their kind in Indn, were made lo 
ascertain the btst quantity of water ond the Iwst number of 
watering* It was found that the notivr was, like many 
other irrigation fnrnu rs, f iking too much water, t»o that 
the urr i under treatment ms ncedlessl) curtniled, and th« 
revenue suffered loss But the authors further point out 
that over-watering gives rise to mottled grain and to 
samples uneven in textuie, and therefore of low \ due 
Hus loss in value, of course, falls on the cultivator him¬ 
self, and if it could be brought home to him would, no 
doubt, induce him to take leas water 

The authors then discuss the factors uhersely affecting 
the production of wheat in India In order of merit these 
are climatic extremes, fungi, insects, and verinm Of th* 
diseases, rusts are the most important, transcending in 
effect all other diseases put together The only trust¬ 
worthy remedv at present known is to grow rust-resisting 
varieties Introduction of such wheats of high repute 
from abroad proved to be useless, wheats resistant In 
Australia succumbed badly in India, and, indeed, were 
more susceptible than the indigenous kinds, besides ripen- 
ihg too late It therefore became necessary to raise new 
varieties from Indian wheats, and this work was begun 
bv the authors in 1905 The first step was to take stock 
of the nativ; sorts An ordinary Indian wheat-field con¬ 
tains a mixture of several sub-varieties, which Iv\d to be 
isolated These in turn comprise severed tjpes, agn 
culturally distinct, though botanically identical, and within 
each tvpe individual variations occur Selection was 
carried on, not on the old moss-selection lines, but hv 
isolating single plants and studying their progeny in 
succeeding generations The separation of forms and of 
pure bin * has been successfully accomplished, and Already 
several wheats have been obtained which arc of much 
greater value than the mixtures at present in cultivation 
Indeed, five of the Pusa selections hn\c been shown by 
milling and baking tests to be in the same class with the 
Canadian spring wheats, the strongest and most valuable, 
on the market When the botanical survey was well on 
to completion it was possible to hybridise Thin work is 
now in hand, and It 19 to be hoped that Mr and Mrs 
Howard will be able to carry the hybridisation on for the 
necessary length of time, so that the full benefit of their 
survev and selection work may be obtained 

A list of the botanical varieties of wheat found in India 
Is then given, and for certain provinces the agricultural 
varieties as well This survey Is still In progress 

Throughout the book and the papers which the authors 
have issued the various wheat problems of India ore 
handled in a masterly way The record of work done 
reflects the highest credit on the authors, and it full of 
promise for the f^tpre of Indian agriculture 


THE REDUCTION OF ROLLING IN SHIPS 
^DEFERENCE la made in Engineering for December 16 
tea taper by Mr H Frahm at the November meet¬ 
ing ofgpe Ifchlffbautechnische Gesellschaft, In which the 
authorxifiscribes his apparatus for reduction of rolling in 
ships. In this apparatus two water tdhka are disposed on 
opposite aides of the centre hne of the ship near the shell, 
and are connected below by a water conduit and above 
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by an air conduit, a throttle valve is Inserted In the latter. 
The water tanks are filled partly with water, which may 
oscillate in the closed circuit formed by the conduits If 
the throttle valve U closed oscillation Is practically pre¬ 
vented , with the valve full open the oscillations are un¬ 
obstructed, excepting that free waves cannot arise 
The principle on which the device Is based U that a 
senes of wave-impulses will cause the ship to oscillate 
about its longitudinal axis, these oscillations will become 
pronounced when the period of the waves agrees with that 
of the natural vibration of the ship These differ in phase 
by 90°, % e the maximum deflection of the ship from the 
vertical will occur a quarter period after the wave has 
been at its maximum inclination to the ship The c same 
applies to the oscillation* of the ship and to those of the 
water column in the tanks, which rises and falls so that 
the two osciUation periods arc equal, provided the water 
has the projwr mass In this ease the oscillations of the 
water column will lag a quarter period behind those of 
the ship, and hence half a period behind the period of 
the waves, and the two turning moments acting on the 
ship will therefore oppose one another This Is an appli¬ 
cation of tlic principle of resonanrp 

Mr Frahm’s apparatus is beyond the mere experimental 
stage The oil-lank bout W8< of tha German Navy, 446 
tons displacement, is a very stiff boat, with a high natural 
vibration period of 10-7^ per minute In dock the deflec¬ 
tions from the perpendicular were reduced from io° to 
a° bv twelve oscillations when the tanks were cut out, 
and bv two oscillations with the tanks in action At sea 
the amplitude of rolling was diminished to onc-thlrd 
Two ste>mers of the Hamburg-Amerlca Line—the 
\ptrango and Corcovado —of 12,600 tons displacement, 
have been fitted with the anti-rolling tanks The former 
was a notorious roller Both are now regarded as steady 
boats, the tAnks reduce rolling 11° (on cither aide) to 
aft 0 maximum Messrs Ulohm nnd Voss are designing 
anti-rolling tanks for the new passenger steamer of 54,000 
tons which they are now building for the Hamburg- 
Amcrlca Line The piper in itself is very Interesting, and 
is doubly so in view of st 1U menu made recently In the 
rase of the loss of the British steamer IFarafnb 


ARGENTINE METEOROI OGICAI RESEARCH 1 

'"THE services rendered to meteorology bv Dr W S 

A Bruce in founding the meteorological observatory at 
Scotia Bay, South Orkneys, m 1903, are brought into 
forcible evidence by the publication of successive years' 
observations Through the exertions of Dr Escalante, 
Minister of Agriculture, and the enthusiasm of Mr W G 
Davis, the Argentine Meteorological Office was enabled to 
take over the observatory frem the Scottish National 
Antarctic Expedition, and has maintained it ever since 
It must be remembered that this is the only permanent 
meteorological observatory in Antarctic regions The 
observations for 1904, with an introduction by Mr R C 
Mossman, aro now published, though the title-page is 
dated 1905 The observations of following years seem not 
yet to have appeared, but they are briefly summarised In a 
most Interesting and useful outline by Mr W G Davis 
on the climate of the Argentine Republic It may be 
mentioned, also, that a discussion by Mr Mossman of 
each successive yenr’s observations has appeared year by 
year in the Scottish Geographical Magnetos The tardy 
appearance of the 1904 volume detracts somewhat from Its 
Interest in view of our knowledge of the six later Years, 
but we understand that circumstances beyond the control 
of the Meteorological Office alone delayed the publication 
Previous lo the expedition of the Scotia It was supposed 
that, from tfceir latitude, the South Orkneys would enjoy 
an oceanic climate Actually, however, these conditions 
only obtain for four months, while for the rest of the vear 
the conditions are continental In exceptional years either 
of these states of climate may be prolonged at the expense 
of the other The climate largely depends on the distri¬ 
bution of ice In the Weddell Sea The average mean 

1 Aaaks do Is Ofidna Mataorokfjrfei Argentina. Tomo xrl, Oban* 
variana de Isa Isis* Oneadai ea el Afio 1904. Taxt In Inch Spanish sad 
EjkIWi (Buanos Atm, rpm.) , m 

" Climate of the AivtMmi Ksputtie." By W. 0 . D»vb. (Boom Abet 
D epart ma m of Agriodtuie, 191a) 
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monthly temperature for five year* (1903-8) varies from 
9-68° 1? In July to 33 $4° In January, while the absolute 
range In the same period woe 88* The temperature 
variability of the seasons brings out the tendency to a 
winter continental and a summer oceanic climate These 
values are (1904) - spring, 51°, summer, 13°, autumn, 
5 4 0 , winter, 9 i° The year 1904 had a mean annual 
temperature of 22 4°, which is 0*96° below the uverage 
mean of the five years 1903-8 
The wind directions, which were taken from the move¬ 
ments of the lower clouds, since the high land to the 
west of the observatory tended to deflect many winds, show 
a prevalence of north-westerly windp Subsequent years' 
observations give west and south-west winds as the most 
frequent, which seems to show that the readings of 1904 
give too high a value to north-west winds Undoubtedly 
the position of Omond House is such that west and south¬ 
west winds would lend to be below what would be re¬ 
corded In an unexceptional situation In fact, on further 
consideration, Mr Morramnn has, we understand, come 
to the conclusion that the wind directions of 1904 are not 
wholly trustworth) Fast, and especially north-east, winds 
are conspicuous!) rnre, and the pert-rntago wind frequi nry 
for each season does not materially differ from that of the 
year The temperatures associated with these winds are 
of great interest, but unfortunately In Mr Davis’s five 
years’ suminnry no thermal wind-roses are given Vi rv 
probably the high temperatures associated with sonn of 
these apparent wcstirly winds is partly due to hohn effects, 
since in Mn\, 1Q03, that is, in midwinter, an undoublul 
Fdhn wind raised the temperature at the sitt of the 
observatory to 46°, which was only i° lower thin the 
absolute maximum of the year 

Assoc 1 iNil with these prevailing west and south-west 
winds, which were also experienced by Dr Nordtnskjuld 
at Snow Hill in 1902-3, there exists a low-pressure area 
in the Weddi 11 S< i, furthest south in autumn and most 
northerly m winter, but with a centre normal!) about 
66® S and io° to W The continental origin of thtse 
prevailing winds accounts largely for the low tPinpr rUuns 
of the South Orkneys compared with their latitude The 
theiiml gradient on the east of Graham Land is steep, 
and this fact, in relation to the southward bending of the 
isotherms about 40° W , is strong evidence for the exist¬ 
ence of the northwird projection of Antarctica south of 
the Soath Orkneys to about the Circle Moreover on no 
other grounds is it possible to ucoount for the verv low 
temperatures that occur from time to timo at Siotia Uiy 
with southerly and south-easterly winds 

NATIVE WORKING OF COAL AND IRON IK 
CHINA 


anthracite coal beds of which there is any knowledge 
The natives get at the coal by adit or by shaft, as 
may best suit the nature of the ground Shafts vary 
from 6 to 8 feet In diameter, and from 60 to 100 
feet in depth, the thickness of the seam of coal varies 
from 4 to 18 feet During late >ears native mechanics 
have been giving advice, with the result that collieries 
are coming into existence in which the coal Is hoisted 
in baskets, and cow-hide bugs are used for hauling 
out accumulations of water A Canton Chinaman 
attempted to apply up-to-date methods to a mine just 
outside the Ping Ting Chau urea, and sank a shaft beside 
the edit He proposed to use a winch for winding up 
the coal, but before this could be done water was struck 
and the mine flooded Boilers and pumps were erected 
by Chinese workmen, and the water was succcssfulK 
cleared out of the first level Shortly after starting work 
an explosion took place, and practically closed the shift 
\t present the men ore coming the coal up the steps in 
bags in an excessively high temperature due to the steam- 
pipes, and the Cantonese hns retired from the field Puk, 
hammer, and wedge are the only tools used 


7 HE DYNAMICS OF 4 GOLF BAII 1 

'T'HFRE are so many dynamical problems connected 
^ with golf that a discussion of the whole of th* m 
would occup) far more tmu than is it my disposal this 

evening 1 shall not attempt to rit nl with the mum 

Important questions which nns< wlv n we consider the 
Impact of the club with the boll, but confine myself to 
the consideration of the flight of lilt ball after It has 1* ft 
the club ThU problem is in inv ( m a v< r\ interesting 
one, it would be even more inter*sting if we could aceept 
the explanations of the lx lnviour of the ball given bv 
mans contributors to the vltv \oluminous literatus whuh 
has collected round the game if these were correct l 
should have to bring before you this evening a new 

dynamics, and announce that matter, when made up into 
golf balls, obeys laws of in entirtly different charaut r 
from those governing its action when in anv other 

condition 

If we could send off the ball from the club, as w< 
might from n catapult, without spin, its behaviour would 
be regular, but uninteresting, in the absence of wind its 
path would keep in a vcrtital plane, it would not deviate 



AN interesting illustrated article on 'the native working 
“ of coal und iron in tho province of Shansi, China, 
appears In Engineering for December a In tho Ping 
Ting Chau districts the iron ore is of excellent quality 
The methods of extraction are decidedly primitive, in the 
old workings the ground Is often found honeyrombed with 
•mall shafts seldom more than 14 inches In diamucr, and 
usually just large enough to allow a man to go down 
The tools used consist of a native pick, a cast-iron 
hammer, a wedge, and a sort of basket-shovel, the ore 
being raised in the banket by a small wooden winch The 
climate Is healthy, but work under such conditions Is sure 
to produce disease, and consumption Is very prevalent 
During the summer the mines are shut down, and all the 
men become farmers until the close of the harvest season 
The southern district specialises in wrought-iron goods, 
for example, spades, picks, nails, wrought-iron bars, and 
general Ironwork, the northern district produces the larger 
and rougher classes of goods, such as cast-iron pans and 
sections of tyres for cart-wheels Reduction of the ore 
Is conducted in roastlng-kilns, the broken-up ore Is mixed 
with anthracite and charged Into day crucibles, which are 
heated in the kilns for about four days The Iron residue 
Is then treated in a foundry, where It Is broken up and 
rfttnelted In crucibles for the production of cast Iron, or, 
if wrought iron is being produced, by melting in a 
crude furnace, hammering, and puddling. 

The Ring Ting Chau district Is one of the largest 
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either to the right or to the It ft and would fall lo th* x 
ground after a comparatively short carry 

But a golf ball when it leaves the club is onlv in ran. 
cases devoid of spin, and It is spin which gives the interest, 
variety, and vivacity to the flight of the ball It Is spin 
which accounts for the behaviour of a sliced or pulled 
ball, it Is spin which makes the ball soar or 14 douk," or 
execute those wild flourishes which give the impression 
that the ball Is endowed with an artistic temperament, and 
performs these eccentricities as an acrobat might throw 
in an extra somersault or two for the fun of the thing 
This view, however, gives an entirely wrong Impression 
of the temperament of a golf ball, which is, in reality, the 
moat prosaic of things, knowing while In the air only one 
rule of conduct, which it obeys wiih unintelligent con¬ 
scientiousness, that of always following its nose This 
rule Is the key to the behaviour of all balls when in the 
air, whether they are golf balls, base balls, cricket balls, 
or tennis balls Let us, before entering into the reason 
for this rule, trace out some of Its consequences By the 
nose of the ball we mean the point on the ball furthest in 
front Thus If, as in Fig 1, C the centre of the ball Is 
moving horixontally to the right, A will bo the nose of 
the boll, If it Is moving horizontally to the left, B will 

1 Discount (Mlvtrrdcu tbs Royal Institution on Friday March 18, by 
Sir J. J Thomson, F H S 
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bo the note If It Is moving In an Inclined direction CF, 
as In Fig a, then A will be the nose 
Now let the ball have a spin on It about a horizontal 
uxls, and suppose the ball Is travelling horizontally as in 
Fig 3, and that the direction of the spin is as in the 



1* irj 7 


figure, thui thi nose \ of the ball is moving upwards, and 
since by our rule the ball tries to follow its nose, ttu 
ball will nse and the path of the ball will be curved us 
in the dotted line If the spin on the ball, still about a 
horizontal axis, were in in** opposite direction, us in 
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Fig 4, then the nose A of the ball would be moving 
downwards, and as the ball tries to follow Its nose it 
will du<k downwards, and its path will be like the dotted 
line In Fig 4 

Let us now suppose that the ball is spinning about a 



Mf 4 


vertical axis, then if the spin is as in Fig 5, as we look 
along the direction of the flight of the ball the nose i* 
moving to the right, hence by our rule the ball will movt 
off to the right, and its path will resemble the dotted line 
* n F 'fi 5 » * act i the ball will behave like a sliced ball 



\ 


* 

bio. 5. 

Such a ball, as a matter of fact, has spin of this kind 
about a vertical axis 

If the ball aplns about a vertical axis In the opposite 
direction, as in Fig 6, then, looking along the line of 
flight, the nose is moving to the left, hence the ball moves 
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off to the Wfc, describing the path indicated by the dotted 
line, this is Vjhc spin possessed by a 14 pulled '* balL 

If the ball were spinning about an axis along the line 
of flight, the axis of spin would past through the nose 
of thfe ball, and the spin would not affect the motion of 
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the nose, the ball, following Its nose, -would thus move 
on without deviation 

Thus, If a cricket ball were spinning about an axis 
parallel to the line joining the wickets, It would not 
swerve in the air, It would, however, break In one way 
or the other after striking the ground, If, on the other 
hand, the ball were spinning about a vertical axis, it 
would swerve while in the air, but would not break on 
hitting the ground If the ball were spinning about an 
axis Intermediate between these directions It would both 
swerve and break 

Excellent examples of the effect of spin on the flight of 
a ball In the air are»flffordcd In the game of base ball, an 
expert pitcher, by putting on the appropriate spins, can 
make tne ball curve either to the right or to the left, 
upwards or downwards, for the tideway curves the spin 
must be about a vertical axis, for the upward or down¬ 
ward ones about a horizontal axis. 

A lawn-tennis player avails himself of the effect of spin 
when he puts “ top spin M on his drives, i e hits the ball 
on the top so an to make It spin about a horizontal axis, 
rhe nose of the ball travelling downwards, as In Fig 4, 
this makes the ball fall more quickly than it otherwise 
would, and thus tends to prevent It going out of the 
court 

Before proceeding to the explanation of this effect of 
spin, 1 will show some experiments which Illustrate the 
point we are considering As the forces acting on the 
b'lll depend on tho relative motion of the ball ana the air. 
they will not be altered by superposing the same velocity 
on the air and the ball, thus, suppose the ball is rushing 
forward through the air with the velocity V, the forces 
will be the same if we superpose on both air and ball 
a vek>dt\ equal and opposite to that of the ball, the effect 
of this Is to reduce the centre of the ball to rest, but to 



make the air rush past the boll as a wind moving with 
the velocity V Thus the forces are the same when the 
ball ft moving and the air at rest, or when the ball Is 
at rest and tne air moving In lecture experiments It Is 
not convenient to have the ball flying about the room , it 
is much more convenient to keep the ball still and make 
the air move 

The first experiment I shall try is oae made by Magnus 
In 185a , its object Is to show that a rotating body moving 
relatively to the air is acted on by a foroe in the direction 
vn which the nose of the body is moving relatively to its 
centre, the direction of this force Is thus at right angles 
both to the direction in which the centre of the body Is 
moving and also to the axis about which the body is 
spinning For this purpose a cylinder A (Fkj 7) is 
mounted on bearings so that It can be spun rapidly about 
a vertical axis, the cylinder is attached to one end of the 
beam B, which is weighted at the other end, so that when 
the beam is ^impended by a wire It takes up a horizontal 
position The beam yields readily to any horizontal force, 
so that If the cylinder Is acted on by such a force this will 
be indicated bv the motion of the beam In front of the 
cylinder there is a pipe D, through winch a rotating fan 
driven by on electric motor sends a blast of air which 
can be directed against the cylinder I adjust the beam 
and the beam carrying the cylinder so that the Wait of 
air strikes the cylinder symmetrically, In tWs cose, When 
the cylinder Is not rotating the Impact against It of the 
stream of air does not give ritt to ari> motion of the 
beam I now spin the cylinder, and you see that when 
the blast strikes against ft rite beam moves off sideways 
It goes off one way when the spin is in one direction, and 
In the opposite way when the direction of spin la reversed. 
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' Tbs h» 4 h, u you will Me, rotates In the tame direction 
as the cylinder, which an inspection of Fig 8 will show 
ybu la just what it would do If the cyllnde. were acted 
uppn by a force In the direction In which Its nose (which, 
In thU case, is the point on the cylinder first struck by 
the blast) Is moving If I stop the blast the beam does 
not move, even though 1 spin the cylinder, nor does it 
move when the blast is in action if the rotation of thp 
cylinder is stopped, thus both spin of the cylinder and 
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movement of it through the air are required to develop 
the force on the cylinder 

Another way of showing the existence of this force is 
to take a pendulum the bob of which is a cylinder, or norm 
other symmetrical body, mounted so that ft can be set in 
rapid rotation about a vortical axis When the bob of 
the pendulum Is not spinning the pendulum keeps swing¬ 
ing in one plane, but when the bob Is set spinning the 
plane in which the pendulum swings no longer remains 
stationary, but relates slowlv in the same sense as Iho 
bob Is spinning (Fig n) 


and the other having the ordinary bramble markings, are- 
mounted on an axis, and can be set in rapid rotation by 
an electric motor An air-biaBt produced by a fan comes- 
through the pipe R, and con be directed against the balls* 
the instrument is provided with an arrangement by which 
the supports of the axis carrying the balls can be raised 
or lowered so as to bring either the smooth or the bramble- 
marked ball opposite to the blast The pressure is 
measured in the following *ny —LM arc two tubes con¬ 
nected with the pressure-gauge PQ, L and M are placed 
so that the golf balls can just fit Tn between them, if the 
pressure of the air on the side M of the balls is greater 
than that of the side L, the liquid on the right-hand sido- 
Q of the pressure-gauge will be depressed, if, on the other 
hand, the pressure at L is greater than that at M, the left- 
hind side P of the gauge will be depressed 
] first show that whin the golf balls are not rotating 
there is no difference in the pressure on the two sidos 
when the blast is directed against the balls, you seo there 
*g no motion of the liquid in the gauge Next I stop the 
blast and make the golf balls rotate, again there is no 
motion in the gauge Now *hcn the golf balls are 
spinning in the direction Indicated in Fig 11 I turn on the 
blast, the liquid falls on the side Q of the gauge, rises 
on the other aide Now I reverse the direction of rotation 
of the balls, and you see the motion of the liquid in the 
gauge is reversed, indicating that thfr high pressure has 
gone from one side to the other \ ou see that the pressure- 
is higher on the side M, where the spin carries this sidf* 
of the ball into the blast, than on L, where the spin tends 
to carrv the ball away from the blast If we could* 
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We shall now pass on to the consideration of how thete 
forces arise They arme because when a rotating body is 
moving through the air the pressure of the air on one 
side of the body is not the same as that on the other, the 
pressures on the two sides do not balance, and thus the 
body is pushed away from the side where the pressure Is 
greatest 

Thus, when a golf ball is moving through the air, 
spinning in the direction shown in Fig io, the pressure 

A—— 


Fra. 10. 

on tba side ABC, whore the velocity due to the spin 
conspires with that of translation, is greater than that on 
the iW ADB, where the velocity due to the- spin is In 
the opposite direction to that due to the translatory motion 
of the fapU through the air 

I wUl now try to show you an experiment which proves 
that this lx the case, and also , that the differ*pc* between 
the pressure on the two sides of the golf ball defends upon 
tb» roughness of ths ball. 

In ms, Instrument, Fig 11, two golf balls, one smooth 
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imagine ourselves on the golf ball, the wind would bc- 
atronger on the side <M than on L, and it is on the side 
of the strong wind that the pressure is greatest The case 
when the ball is still and the air moving from right to 
left la the same from the dynamical point of view as when 
the air is still and the ball moves from left to right 
hence we see that the pressure is greatest on the side 
where the spin makes the velocity through the air greater 
than it would be without spin 
Thus, If the golf ball is moving as in Fig la, the spin. 
Increases the pressure on the right of the ball and, 
diminishes the pressure on the left 
To show the difference between the smooth ball and the 
rough one, 1 bring the smooth ball opposite the blast, you 
observe the difference between the levels of the liquid in 
the two arms of the gauge 1 now move the rough ball 
into the place previously occupied by the smooth one, and* 
you see that the difference of the levels is more than 
doubled, showing that with the same spin and speed of 
air blast the difference of pressure for the rough ball la 
more than twice that for the smooth 
We mint now gfc on to consider why the pressure of the- 
air on the two sides of the rotating ball should be different 
The gist of the explanation was given by Newton neacly 
a JO year* ago. Writing to Oldenburg in 1671 about the* 
dlapersloo of light, he savs, in the course of his letter — 
" I remembered the* I had often seen a tennis ball struck 
with an oblique racket describe such a curved line For 
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a circular as well ns progressive motion b* ing communi¬ 
cated to It by that stroke, Its parti on that side where 
the motions conspire must press and beat the contiguous 
nlr more violently, and there excite a reluctancj and re¬ 
action of the air proportionately greater " This letter has 
more than a scientific interest—it shows that Newton nH 
an excellent precedent to suu coding mathematicians and 
physicist! by tuking an interest in games I he snme 
explanation was gi\en by Magnus, and the inaihuimtitul 
theory of the effect 1r given bv l.ord Ra\ 1< igh in his pnprr 
on “The Irregular I light of a lennis Ball,” publishtd in 
the Messenger of Matin mattes, \o\ u , p 14 1K77 1 uni 

Ra^ It igh show* that the force on tin ball resulting from 
this pressure difference is at right angles 
to Ihf direction of morion of thf lull, mid 
also to the axis of spin, and r)i it the 111 ig- 
1° nilude of the force is proportion il to tin 
vi louty of tht ball multiplied bv the vtlocitv 
of spin, multiplied bv the sine of the ungh 
b^tw'e« n the dirertu n of motion of the bill 
and the axis of spin Ihe anilvtical m- 
\istlgation of the effects wlmh n fori e of 
this tvpe would product on the movement 
of a golf ball has been discussed very full\ 
bi Prof 1 lit, who also made n ver\ 
interesting series of experiments on the 
velocities and spin of golf bnlls when 
driven from the tee, and thi resifitance thc> 
experience when moving Through ihe nr 
ifraid I cannot nssunu that ill mv hi irers 
ire expert mathematicians, I must endeavour to give a 
general explanation, without using svmbols, of how this 
dlffi n nee of pn swure is established 

Lit us consider a golf ball (big 13) rotating in a 
current of nlr flowing past It The air on the lower side 
of the hall will hove Its motion checked bv the rotation 
of tin ball, and will thus in the neighbourhood of the 
hall move more slowly than It would do if there were no 
golf ball present, or than it would do if the golf ball 
were there but was not spinning Ihus if wi toiumlir a 
Stream of mr flowing along the channel Py, Its velocitv 
when near the bill nt Q must be less than its velocitv 
when it started it P, there must, then have been 
pressure acting igninat the motion of the mr as it moved 
from P to Q, if the pressuri of th^ air nt Q must b< 

greater than at a place like P, which ir some dint ince 

from the hull Now let us consider the other side of the 
ball, here the spin tends to carry the ball in the direction 
of the blast of ur, if the vclotlt) of the surface of the 
ball is great* r than that of the blnRt, the hall will Increase 
the velocity of the bhst on thin side, md if the velocitv 

of tin ball is less than that of the blast, though it will 

dimmish the velocitj of tht tur, it will not do so to so 
great an extent as on the other side of the ball Thus 
the increase m pr ssure of the air at the top of the ball 
over that at P, if it exists at all, will be less than the 
increase in pressure nt the bottom of the ball Thus the 
pressure at the bottom of the ball will be greater than that 
ut the top, so that the ball will be acted on bv a forct 
tending to mike it move upwards 


side of tho boat they have to face the wind, on the other 
side they have the wind at their backs. Now when they 
face the wind, the pressure of the Wind against them U 
greater than if they were at rest, and thl* Increased 
pressure is exerted in all directions, and so acts against 
the part of the ship adjiccnt to the deck, when they are 
moving with their backs to the wind the pressure against 
their backs is not so great as when they were still, so 
the pressure acting against this side of the ship will not 
be so great Thus the rotation of the passengers will 
increase the pressure on the side of the ship when they 
arc facing the wind and diminish it on the other side 
This case is quite analogous to that of the golf ball 
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Mu diffirinri between the pressures on the two sides 
of the golf ball in proportional to the velocity of the ball 
multiplied bv the velocity of the spin An the spin 
imparted to the ball bv a club with a given loft in pro¬ 
portional to the velocity with which the ball leaveR the 
club, the diffi rence of pressure when the ball stnrts is 
proportional to th» square of its initial velocity The 

difference between the average pressures on the two sides 
of the ball need only be about one-fifth of 1 per cent 
of the atmosphnic presnurt to produro a force on the ball 
greater than its weight The ball haven the rlub In a 
good drive with 1 vcluulv suffiuent to produce far greater 
pressures than thin Ihe consequence is th it when the 

ball starts from the tee spinning in the direction shown 
in big 14, this is often called under spin, the upward 
force due to the spin is greater than its weight, thus the 
resultant forre in upwards, and the ball is repelled from 
the earth instead of being attracted to it The consequence 
is that the path of the ball curves upward as in the curve 
A Instead of downwards n« in B, which would be its path 
if it had no spin The spinning golf ball is, in fait, a 
very efficient heavier-than-air flying machine, the lifting 
force may be many times the weight of the ball 

The path of the golf ball takes very many interesting 
forms as the amount of spin changes We can trace all 
these changes In the arrangement which I have here, and 
which I might cull an electric golf links With this 
apparatus I can subject small particles to forces of exactly 
the same t>pe ns those which act on a spinning golf ball 
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\W have supposed hern that the golf ball Is at rest, and 
the air rushing past It from right to left, the forces arc 
just the same as if the air were at rest, and the golf ball 
rushing through it from left to right As in big ru such 
a ball rototinj^^fl the direction shown in the figure will 
move upward* 1 e it will follow its nose 
It may perhaps make the explanation of this difference 
of pressure easier if we take a somewhat commonplace 
example of a similar effect Instead of a golf ball, let us 
consider the^fase of an Atlantic liner, and, to imitate the 
rotation of the ball, let us suppose that the passengers 
are taking their morning walk on the pL-omenade deck, all 
circulating round the same way When they are on one 
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These particles start from what may be called the tee A 
(Fig 15) This is a red-hot piece of platinum with a 
spot of barium oxide upon It, the platinum Is connected 
with an electric battery which causes negatively electrified 
particles to fly off the barium and travel down the glass 
tube in which the platinum strip is contained, nearly all 
the air has been exhausted from this tube These particles 
are luminous, so that the path they take Is very easily 
observed We have now got our golf balls off from the 
tee, wc must now introduce g vertical force to act upon 
them to correspond to the force of gravity on the golf 
ball This Is easily done by the horlsontal plates BC, 
which are electrified by connecting them with an electric 
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battery, the upper one is electrified negatively, hence 
jwhen one of these particles moves between the platen it is 
exposed to a constant downwards force, quite analogous 
to the weight of the ball You see now when the particles 
pass between the plates their path has thr shape shown In 
Fig* 16, this Is the path of a ball without spin I tin 
imitate the effect of spin by exposing the particles while 
they are moving to magnetic force, for the theorv of the* 
particles shows that when a magnetic force nets upon f hnn 
it produces a mechanical force which ie nt right nngl< s 



Fig 16 


to the direction of motion of the particles, at right anglt s 
also to the magnetic force, and proportional to the pro¬ 
duct of the velocity of the particles, the magnetic force, 
and the sine of the angle between them We have soon 
that the force acting on the golf ball is at right angles 
to the direction in which it Is moving at right angles to 
the axis of spin, and proportional to the product of thf 
velocity of the ball, the velocity of spin, and the sine of 
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the angle between the veloutv and the ixis of spin Com¬ 
paring these stall menls, you will w thut the forie on the 
partu ie 19 of the same tjpo as that on the golf ball if 
thr direction of thi magnetic force is along till, ms of 
spin and the magnitude of the force proportional to iht 
velocity of spin, and thus if we watch the txfmiour of 
these particles when undrr the nngivtif force we shill 
gpt an Indication of the behaviour of the spinning golf 
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ball Lot us first consider the effect of underpin on the 
flight of the ball, in this cast the ball is spinning, as in 
Fig about a horizontal axis nt right anglt s to ih< 
direction of flight lo imitxte rhls spin I must apply a 
horizontal magnetic force it right angles to the direction 
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of flight of the particles I can do this by means of the j 

electromagnet I will begin with a weak magnetic forcct , 

representing a small spin You see how the path differs | 

from the one when there was no magnetic force, the 

path, to begin with, Is flatter, though still concave, and 
the carry Is greater than before—see Fig 17, a I now 
Increase the strength of the magnetic field, and you will 
see that the carry Is still further Increased, Fig 17, b 
T Increase the spin still further, and the initial oath be¬ 
comes convex instead of concave, with a still further 
Increase In carry, Fig 18 Increasing the force still 
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more, you see the particle soars to a great height, then 
comes suddenly down, the carry now being less than In 
the previous case (Fig 19) This is still a familiar type 
of the path of the golf ball I now Increase the magnetic 
force still further, and now we get a type of flight not 
to mv knowledge ever observed in a golf ball, but which 
would be produced if wc could put on more spin than 



wc arc able to do at pre^ert You see there is a kink In 
thr* rurve, and it oni part of the p ith the partu Ie is 
actually travelling backward* (1 ig 20) Increasing the 
magnetic forct I g« t mori kinks, md we ha\c a lype of 
drive which wc have to lcavi lo future generations of 
golfers to realist (I ig ar) 



Hv increasing the strength of the mngm tic field I can 
m ike the curvature so great that thr particles fl) back 
br hind the toe, as in l ig 22 

So far I have lx en considering underspin Let us now 
illustrate slicing and pulling, In these cases the ball is 
spinning about t vertical »\is I must therefore mov* 
mv r bn tromagnet* and plaie it so thut it produces u 
virtual magnetic forte (I ig 21) I mike the force act 




om way, say downwards, and >ou sn the particles curve 
away to the light, behaving like a sherd ball I reverse 
the direction of the forct and maki it act upwards, and 
the particles curve awav to the left, just like a pulled 
ball 

H> int reusing the magnctu fore we cm get slices and 
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pulls much more exuberant than even the worst we per¬ 
petrate on the finks 

Though the kinks shown in Fig ao have never, so far 
as 1 am aware, been observed on a golf links, It is quite 
easy to produce them* if wc use very light balls 1 have 
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lure a ball A made of vary thin indiarubber of the kind 
used for toy balloons, filled with air, and weighing very 
little more than the air it displace*, on striking this with 
the hand, so as to put underspln upon it, you see that it 
describes a loop, as In Fig 34 
Striking the boil so os to make it spin about a vortical 
axis, you see that it moves off with a most exaggerated 
slice when its nose is moving to the right looking at It 
fiom tho toe, and with an equally pronounced pull when 
its nose is moving to the left 
One very familiar property of slicing and pulling Is 
that the curvature due to them becomes much more pro¬ 
nounced when the velocity of the ball has been reduced 
than it was at the beginning when the velocity was 
greatest We can easily understand why- this should be 
so if we consider the effect on the sideways motion of 
reducing the velocity to one half Suppose a ball 1 * pro- 


St 
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however, the spin was that for a thee, the pressure oit 
the roar half would be greater than the pressure in front, 
so that the difference in pressure would tend to posh oft 
the ball and make it travel further than It otherwise* 
would The moral of this Is that If the wind Is coming ' 
from the left we should play up into the wind and slice 
the ball, while If It Is coming from the right we should 
play up Into it aifd pull the ball 



1 have not time for morn than a few words at* to how 
rhs ball acquires the spin from the club But if vou grasp 
rhe principle that the action between the club and the ball 
depends only on their relative motion, and that it is the 
same wht ther we have the ball fixed and move the club 
or have the club fixed and project the ball against it, the 
main features are very easily understood 
Suppose Fig 27 represents the section of the head of a 



jected from V In the direction \ 13 , but Is sliced, let us 
find the sidcwa)* motion BC duo to bllvc lhe sideways 
force is, us we have seen, proportional to the product of 
the velocity of the ball and the velocity of spin, or, If ut 
keep the spin the same in the two cases, to the velocity 
of the ball, hence, if we hulve the velocity we halve 
the sideways force, hence, in the same time, the displace¬ 
ment would be halved too, but when the velocity is halved 
the time token for the ball to pass from A to B Is doubled 
Now the displacement produced by a constant force is pro 
port tonal to the square of the time, hence, if the force had 
remumed constant, the sideways dt flertton BC would have 
been increased four times by halving the velocity, but os 
halving the velocity halves the force, BC is doubled when 
the velocity is halved, thus the sidewa>s movement is twice 
as great when the velocity 1 halved 

If the velocity of the spin diminished as rapidly as that 
of translation, the curvature would not increase as the 
velocity diminished, but the resistance of the air has more 
effect on the speed of the ball than on its spin, so thnt 
the speed falls the more rapidly of the two 
The general effect of wind upon the motion of a spinning 
ball can easily be deduced from the principles we dl 1- 
cusaed In the earlier port of the lecture Take, first the 
case of a head-wind This wind increases the relative 
velocity of the ball with respect to the air , since the force 
due to the spin ih proportional to this velocih, the wind 



Fig. 


increases this forre, so that the effects due to spin are 
more pronounced when there is u head-wind than on a 
calm dav All golfers must hove had only too many 
opportunities of noticing this Another illustration Is 
found In mcket, many bowlers are able to swerve when 
bowling against the wind who cannot do so to any con¬ 
siders b^Wctent on a calm dav 
Let ift^rwrtv consider the effect of a cross-wind Suppose 
the wind, 1^ blowing from left to right, then, if the bail 
is pulled, It will be rotating in the dlrertion shown in 
Fig 26, the rules we foUnd for the effect of rotation on 
the dlffewice of pressure on the two sides of a ball in a 
blast of show that in this case the pressure on the 
fnont’half of the bull will* be greater than that on the mr 
half, and thus tend to stop the (light of the ball If, 
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lofted club moving loriaontolly forward from right to left, 
tho effect of the impact will be the same as H the club 
were at rest aud the bull were shot against it honxontally 
from left to right Evidently, however, in this case the 
ball would tend to roll up the face, and would thus get 
spin about a horlaontal axis In the direction shown in the 
figure, this is underspin, and produce* the upward force 
which tends to increase the carry of the ball 
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Suppose, now, the face of the dub la not square to Its 
direction of motion, but that, looking down on the club, 
its line of motion when it strikes the ball 1* along F® 
(Fig afi), such a motion as would be produced If the arms 
were pulled In at the end of the stroke, the effect of the 
Impact now will be tho same as if the dub were at rest 
and the ball projected along IIS, the ball will endeavour 
to roll along the face away from the striker; It wilt spin 
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direction shown in the figure about a vertical exit 
a* we ham seen, la the spin which produces a slice 
The same spin would be produced If the motion of the 
tcfcftbrWM along LM and toe face turned to as to be in 
ithe .position shown in Fig. *9, u* with the heel In front 
^of the toe 

It the motion and position of the dub were as in Figs 
30 and 31, instead of as In Figs t8 and 09, the tame 
madder*tion would show that the spin would be that 
by a pulled ball 


THE SECOND FRENCH ANTARCTIC 
EXPEDITION 1 

f T l HE Antarctic Is so vast as to admit of many expedi- 
1 tlone working together with good results, amt Ur 
Charcot therefore resolved to return to the region which 
be had explored to some extent in 1903-5 His precise 
object was to investigate from every point of view as 
great an extent of the Antarctic aa possible, without any 
considerations as to latitude He deaired to enter the 
region where the ice drifted furthest to the north, and he 
had no hope whatever of reaching the Pole He had a 
three-masted vessel constructed at St Malo, with auxiliary 
engine, which he named Le Pourquoi Pas? it was 
equipped with every caret and supplied with the most 
modem Instruments for observation The crew consisted 
of twenty-two men, most of whom had already accom¬ 
panied Dr Charcot on his previous expedition The staff 
consisted of seven, who were experts in different depart¬ 
ments of science The expedition started from Havre on 
August 15, 1909, and on December 16 left Punta Arems 
for the Antarctic 

After passing Deception Island Dr Charcot made for 
Port Lockroy, in Oprlache Strait, where the work of the 
expedition began Some days later the expedition arrived 
at Wandell, which was found to be a very unsatisfactory 
harbour, and therefore the expedition moved on to Peter- 
mann Island Dr Charcot with two of his companion** 
set out to discover If it was possible to pass between the 
Biscoe Islands and the coast As they expected to return 
the aame day they did not take any provisions or change 
of garments Their return was blocked by the ice, and it 
was four days before they were able to reach the ship, 
narrowly escaping death from hunger and cold I ram 
Petermann Island a journey was made towards the south 
along the coast, the mapping of which, begun during the 
previous expedition, was completed A hydrographical 
survey was made of Adelaide Island, which was found 
to be seventy miles long Instead of eight, as had previously 
been stated To the south of Adelaide, in a region whu-h 
had not previously been visited, a great gulf was diH- 
covered which was entitled Marguerite Ba> Here the 
greatest difficulties were met with from the ice and from 
Icebergs, but these were successfully overcome In spite 
of all the difficulties the expedition discovered and studied 
the hydrography of iso miles of unknown coast to the 
south 

At last, after two attempts, the expedition succeeded in 
traversing the Ice and reaching Alexander Land, which 
was mapped, and the hydrography of which was investi¬ 
gated It was found absolutely Impossible to winter here, 
however, and the expedition was compelled to return to 
Petermann Island Observations, however, were earned 
on with great perseverance, numerous soundings and 
dredgings were made, and many photographs taken The 
house which had been constructed here on the previous 
expedition was still available, and after three days' work 
was put into condition for being able to be used during the 
winter In the autumn numerous and long excursions 
were made on the glaciers The winter, though mild, was 
hlmost continuously stormy, a formidable north-cast wind 
blowing during nine months An Immense quantity of 
*now fell The terrible season was very trying to the 
members of the expedition, some of whom had been 
attacked with scurvy 

An a ttempt was made to traverse Graham Land The 
members « the expedition who carried out .the work 
returned wfth many Interesting observations, but* without 

J, B. Cha r cot read btfan Iba RoysJ Coo- 
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having >btoft able to overcome the unpaaaable per pen d icular 
wall of granite and of Ice which lines the whole of the 
coast where a landing was attempted to be made Many 
other excursions wero made In the neighbourhood With 
great difficulty, owing to the state of the ice, Deception 
Island was reached at the end of November, and the 
expedition received the greatest hospitality from the 
whalers who are settled on the Island Manv observations 
were here made In seismograph), on the tides, on hydro¬ 
graphy, In natural history and geology, and many sound¬ 
ings and dredgings were carried out 

After the expedition had been refitted it visited Bridg¬ 
man Island, Admiralty Bay, the south coast of the South 
Shetlands, at all of which places good work was done 
After this another attempt was made to penetrate south¬ 
wards In spite of the unfavourable condition of the ice 
and the weather, the expedition succeeded in passing 
beyond all the latitudes previously reached to the south¬ 
west of Alexander Land It was hoped that the expedi¬ 
tion would be able to make further discoveries to the 
south and the west of Alexander Land, but the formid¬ 
able condition of the pack rendered this extremely difficult 
The route, however, was continued along the edge of the 
pack, when Fcter 1st Island was discovered in the place 
at which it is usually charted After this the Icebergs 

became so numerous as to be embarrassing and dangerous 
Dr Charcot reckons that they counted something like 
5000 of these in one day However, they succeeded in 
reaching 126 degrees west longitude, and so reached two 
or three degrees further south than the route followed by 
Cook and Bellingshausen As the supply of coal was 
now almost exhausted, and the health of the expedition 

had become alarming, it was decided to make for the 

north The icebergs gradually diminished, and at last 

disappeared, and, thanks to an uninterrupted series of 
strong winds, \ ary mg from south-west to NNW, rapid 
progress was made In ten days the Straits of Magellan 
were reached, and on February 12 the expedition anchored 
at Punta Arenas The Pourquot Pas? behnved admirably 
in spite of the many trials to which it was subjected, and 
the crew was all that could bo desired, while the scientific 
staff worked incessantly, and from the scientific point of 
view the programme was scrupulously carried out It 
will take many months to work out the observations which 
have been made during the expedition, to slud\ and 
arrange the rich collections obtained, and therefore It Is 
somewhat difficult to give more than a brief risumi of 
the results obtained 

From the geographical point of view the expedition has 
proved that the west coast of what mav bt called the 
South American Antarctic is cut up bv deep fiords and 
the coast studded with Islands end reefs Gnnnin Land 
is continued to the south by a land to which Dr Charcot 
has given the name Terre Loubet, this is continued by 
the Terre Failures Alexander Land, which has only 
been seen by Bellingshausen, Is a large island, but the 
lands discovered by the expedition to the south and west 
of that very probably join on lerre Fatljfrrm Outside 
of Peter wt Island the expedition did not obtain sight of 
any other land, but their soundings In continuation of 
thoae of the Belgian expedition, the configuration of the 
icebergs and their movements, seem to indicate that there 
exists a continual line, which most probnblv joints the 
Graham Land section of the Antarctic to King Edward 
VII Land Dr Charcot considers that the further ex¬ 
ploration of this land is very desirable, although the 
difficulties from the state of the weather nnd the formid¬ 
able nature of the ice here will render such an enterprise 
extremely difficult 

In spite of the difficulties which Hod to lie faced, the 
observations made in the various deportments of science 
are extremely rich Careful mapping of the lands visited 
was carried out throughout, numerous gravity observa¬ 
tions were made ■ earthquake phenomena recorded, an 
eclipse of the sun x>« December 23, 1008, was observed, 
Important geological observations carried out, proving that 
the same dlorltic and granitic forms which are to be found 
in Graham Land arc continued further to the south Of 
the existence of a continental plateau there can be little 
doubt from the observations that were made Numerous 
excursions were modi on the glaciers into the Interior, 
careful continuous meteorological observations were re- 
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corded, 100 sounding were mude, aoo specimens of the 
water collected, twenty dredgings were carried out, 
observations of interest m magnetism, In solar radiation, 
zoological and botanical collections, and additions to our 
knowledge In other directions, rendering the expedition 
from the scientific point of view completely successful 


COMPARISONS Ob JURASSIC bLORAS 
A T the forty-ninth annual meeting of the Yorkshire 
Naturalists' Union, held at Middlesbrough on 
Saturday, December 17, Prof A C Seward, r R S , 
delivered his presidential nddrens, entitled " The Jurassic 
Horn of the Fast of Yorkshire in Relation to the Jurassic 
Horn* of the World " It was pointed out that the 
estuarine beds of east Yorkshire were among the most 
famous and important strata of the world from the point 
of view of their fossil contents Since the publication in 
1822 of Young and Bird’s 14 Geological Survey of the 
Yorkshire Coast” much attention has b* en paid to the 
fossil plants of Yorkshire by British and foreign students 
During the first half of the nineteenth century a consider¬ 
able amount of work was done by such pioneers ns 
William Bean, John Wllhamsort, W Crawford William¬ 
son, John Phillips, and others Prof Seward gave n 
general sketch of the flora which the labours of York¬ 
shire naturalists hive enabled students to mvestig ite 
Prof Nnthorst, of Stockholm, who hai n^orc than once 
invaded our shores, recently transported a portion of our 
island to his ountrv By establishing u d< partuient 
devoted to the floras of the p ist, the Swedish Academy 
ha* *et an example which the trustee* of our natioml 
collections would do well to imitate Pulieobol iny is still 
witliout 1 representative in the British Museum 1 

Prof Seward then reviewed the \ arums fossil remains 
of Alftao and Fungi, ILepoplutn, Tquiset lies, l vropodinlcs, 
I Hlcales, Gymnospernuc, Ginkgo des, and Comfenles, 
being some of the types which occur m the Yorkshire 
strata The Yorkshire const flora is characterised by the 
abundance of frrns and cvuids and certain hpcs of 
mnifcrs, though as yet it Is not possible to make anv 
statement as to the relative abundance of thr se different 
groups It is also probable that the Ginkgoalcs plnved t 
f drly prominent part in the composition of the vegi lation 
Hie most interesting fact in regnrd to the Jurassic ferric 
is that they nfford strong presumptive evidence in support 
of the view that their nearest living allies are to be sought 
In the southern hemisphere As regirds the cicada com 

f mnson with recent gpnera is rendon*tl more difficult 
>ecainc of the gnater gulf between recent members of 
the group and those which flourished in the Jurassic era 
rhrre can, however, be no reasonable doubt thot the 
eyefuls of to-day are derived from an ancient stock which 
produced also Williamsoma and othpr Jurassic genera 
Here, again, the recent plants most nearly akin to those 
of the Mesozoic floras are chiefly characteristic of southern 
and warmer regions The same general statement is 
applicable to the relation of some of the Jurassic conifers 
to recent tjpes Finally, In the genus Ginkgo of the 
Jurassic flora wc have a member of a group which would 
probably have ceased to be represented among living plants 
were it not for the fact that the recent specie* has been 
long held in veneration in tho Far Fast as n sat red tree 
With these southern forms there grew jn profusion stal¬ 
wart Equisetums, which afforded one of the few instances 
of a genus still represented by several species in the British 
flora which can claim a Jurassic ancestry 
At first sight one might be tempted to infer that there 
Is clear evidence of a tropical or at least subtropical, 
climate in Jurassic Europe This would, perhaps, be a 
correct conclusion, but It la one which cannot be con¬ 
fidently made, so far, at feast, as the botanical evidence 
I* concerns# The fact must be borne In mind that among 
living plants very closely allied types, or even one of the 
same sped*, may flourish under widely different climatic 
conditions, as in the case of our own familiar bracken 
fern, whlcn appears to bo equally at home on the York¬ 
shire moors, in Tasmania, Abyssinia, and elsewhere The 
comparison of a past with a recent flora Is bound up with 
numerous rsideratloni In addition to those connected 
with the comparison of existing and extinct species 
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During the Rhatic and Jurassic eras, and In the succeed* 
mg Cretaceous and Tertiary epochs, the genus Ginkgo 
was very widely distributed in Europe. So recently at the 
Lower Tertian period It existed in what is now the west 
of Scotland in a form hardly distinguishable from the 
maiden-hair tree Are we justified In nasumlng that the 
living species 19 a safe criterion as regards power of 
resistance or capabilities of life with wnldi the family 
was endowed at the zenith of its vigour? Were It possible 
to learn from the maiden-hair tree what vicissitudes'It* 
ancestors passed through since the days of die Jurassic 
period, we might hear of unequal competition and gradual 
migration from northern to southern latitudes 

In dealing with the relation of the Yorkshire Jurassic 
flora with that of other parts of the world, It is remark¬ 
able to find that almost precisely similar plants to those 
occurring in the local rocks also are found embedded in 
strata of about the same age at places so far distant as 
Bornholm, Poland, lurkestan, Siberia, Korea, Japan, 
Franz Josef I and Spitsbergen, Greenland, America, Indio, 
and Australia This extraordinary distribution would 
certainly seem to indicate that the climate In Jurassic 
rimes must have been much more uniform the world over 
than obtain* to-day 

Ah u result of Prof Seward’* address and his interest 
In the union's work, n committee was formed for the 
investigation of tho Jurassic plants of Yorkshire, vx Uh 
Prof Sr ward is first chairman 


UNIIERSITY AM) RDUC XTIONAL 
JNTEI LICENCE . 

Siikvfieid—\[ r R J Pvp-Smith has resigned the pro¬ 
fessorship of surgery I he council has adoptrd thr follow¬ 
ing resolution — 41 lhat the resignation of Mr Pve-Snuth 
as professor of surger} in the Linwrsitv b* accept! d with 
great regrrt Mr P\e-Smlth, who ih the sinlor jimmber 
of tile teaching stiff, his been a teacher of surgery for 
thirty-four year* first m Iht old Medic il School m \t In 
the University Lollt ge and finallv in tin University, nnd 
tin. council desire to plirc on n < ord rheir appreciation of 
the distinguished servlets which he ha* rendered to the 
cause of medical education in Sheffield M 

Dr F \V \<Wmn Ins been appointed to tho post of 
lecturer in materia medira nnd assistant to the professor 
of materia medin, pharmacology, and therapcutii-s 

Dh W Goodwin head of the rhemica! department at 
the South-Eastern Agricultural Collpgp, Wye, hns been 
nppomted principal of the Midland Agricultural College, 
Kingston, Derbyshire 

A Rfijtfr message from Chuago announce* th it Mr 
John D Rockefeller ha* made a final don a lion of 
a,ooo,oooi to Chicago Universitv, making a total of 
approximately 7,000,000/ given by him to that institution 
Tim annual meeting of the Geographical Association 
will be held on Saturdav, January 14, ion, in the Lecture 
Hall, London School of Fcononuc* The following short 
paper* will be read —Geography nt seven years, Miss C 
von Wvss, map-making as a school subject, F Beames, 
practical contouring round a Ixmdon school, J Foirgruve, 
the training of teachers In geography, J F Unsteod An 
address will be delivered by the oresident, Mr Douglas W 
Fre*hfield, nnd a lecture on 11 The Highways of Fngland 
and Wales, Fast and Present, and their Relationship to 
Geographical Conditions," by Mr G Montagu 
Liverpool —The Liverpool School of Tropical Medicine 
(Incorporated) at the time of the death of the late Dr 
J E Dutton in the Congo Free State, whilst investi¬ 
gating sleeping sickness and other topical disease* there, 
started a fund to establish a chair in the University in 
hi* memory The necessary amount has now been raised, 
mainly through the generosity of tho late Sir Alfred Jones, 
Mr W H Lever, Sir William Hartley, and npmv others 
The Liverpool School has at present a lectureship In 
tropical entomology, and the committee decided, therefore, 
that the best form the memorial could take would be the 
foundation In the University of a Dutton professorship In 
tfoptcal entomology Tht value of close Investigation Into 
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the habits and life-cycles of disease-bearing biting Insects, 
not only In tho tropics, but also at home, Is dally be¬ 
coming more evident Dr Dutton was one who realised 
this Intensely, and It Is fitting that his memorial should 
take the form of a chair of medical entomology The 
appointment to the chair has not yet been made by the 
University, but will be announced in due course 


An agreement has been arrived at between the Senate 
of the Queen's University of Belfast and the Corporation 
of Belfast by which the work of the University and of 
tho Belfast Municipal Technical Institute will be co¬ 
ordinated As the Vice-Chancellor of the University said 
at the meeting of the Senate on December 15, when the 
agreement was made, this will afford an opportunity to 
young men in Belfast of obtaining a complete education 
In such subjects as mechanical engineering, electrical 
engineering, chemical technology, textile technology, and 
naval architecture, and of securing the degree of B Sc 
at the conclusion of their course of work The advantagos 
of this arrangement to the Technical Institute, on one 
hand, and to the University on the other, will be very 
great By the proposed arrangement means will be pro¬ 
vided for obtaining trained captains of Industry for the 
various great enterprises for which Belfast is famous 
The coordination forges another link between the Uni¬ 
versity and the city The technical subjects mentioned 
will be* studied at the institute, which becomes an integral 
part of the University in a manner analogous to several 
cases in England We learn, too, that n public textile 
testing and conditioning house has been started In con¬ 
nection with the institute at Belfast The functions of 
the testing house are to be similar to those of other public 
textile testing and conditioning houses, namely, the 
examination of textile materials with the view of ascer¬ 
taining and certifying their true weight, length, condition, 
and strength, and, in addition, the canning out of such 
other tests and Investigations as may be required In order 
that spinners, manufacturers, merchants, and others 
desirous of having tests conducted and an official certificate 
Issued mov effect their object through the medium of an 
Independent public authority 


As the result of representations made by the Old 
Students Association of the Royal College of Science, 
London, of which Sir Thomas H Holland, K C 1 L , 
h R S , is president, the governing body of the Imperial 
College of Science and Technology has granted the privi¬ 
lege of wearing academic costume to associates of the 
Royal College of Science, London, a like privilege being 
also granted to associates of the Royal School of Mines, 
of the City and Guilds of London Institute, and to diplo- 
mate students of the Imperial College Patterns for 
academic costume have been approved T>y the governing 
body In each case the gown la as for the University of 
London B A , of black silk or stuff, but with the fore¬ 
arm seam open, and without button, cord, or pleats The 
hoods are differentiated for the several colleges as regards 
the colour of the neckband, which for A R C S's will be 
white, for A R S M '« gold, for A C G I '« red (as in the 
Arms of the City of London), and black for diplomat 
students of the Imperial College, the hood in each case 
being as the Oxford University M A hood in size und 
shape, of black silk or stuff, partly lined with white 
watered silk to a depth of 6 inches, with an edging, 1 inch 
In width, of royal purple velvet, ) Inch from the outer 
edge, and with a neckband ij Inches In width, lined with 
white watered silk and edged with white watered silk 
i Inch In width As regards the Associates of the Roynl 
College of Science, the decision of the governing body 
removes a grievance of long standing, which was felt 
more especially by teachers in secondary and technical 
schools It Is generally recognised that the A R C S 
diploma r e p r es e nts a course of training In no sense inferior 
to that repre se nted by a university degree and there is 
therefore no reason why an invidious distinction should 
be made between university graduates and associates of 
the college In respect of academic costume The claim 
of associates to the privilege la strengthened by ^ the fact 
that It has been granted to associates of various London 
college*, such as the Royal College of Art, King's College, 
the Royal College of Organists, and the College of Pre- 
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cep tors Several London firms of robe-makers have under¬ 
taken to supply academic costume of the approved 
patterns 

Sir Alfred Kbooh, Rector of the Imperial College of 
Science and Technology, delivered an address at the 
Woolwich Polytechnic on Saturday, December 17, on the 
occasion of the nineteenth annual prize distribution In 
the course of his remarks he said —There arc certain sub¬ 
jects engaging our attention at the present moment which 
arc of enormous importance to the future of the country 
We have bedn tola that we an losing our supremacy 
because we do not keep science and industry in close touch 
with one another, wc are told that the manufacturers 
have not an appreciation of science, and as a consequence 
are being ousted in various directions by other people 
However It may shock you to hear me say so, I have the 
greatest sympathy with the manufacture rs As a matter 
of fact, I know In this country there are manufacturers 
who have the greatest appreciation for scientific education, 
und are employing foreigners in their workshops because 
they have the required knowledge The reason is this, 
that we arc not providing the class of men this country 
needs, and until we do provide them tht manufacturer will 
turn aside and get people from ubrmd Wc have been 
told all this, we have been told thit our industries are 
failing In consequence, and an effort was made—which 
has been passed unnoticed—to bring stience and industries 
together and to coordinate general scientific education in 
London Ihree of the great rolkgts at South Kensington 
— the City and Guilds College, the Royal College of 
Science, and the Royal School of Mines—were combined for 
the purpose of coordinating knowledge, and that Incident 
passed almost unnoticed The Imperial College was In¬ 
tended to coordinate the whole scientific education In 
London, and we have in London (1 include, of course, 
Woolwich) a number of polytechnic institutions doing 
technical work, and we are not coordinated one with the 
other If something could be done to coordinate the poly¬ 
technics with the Imperial College, I for one have no fear 
of the foreigner This 1 earnestly hope will come about 
soon Perhaps it may be possible to get the teachers in 
the polytechnics of London to recognise tint there is one 
great need at the present moment, that professors and 
teachers should come together and devise u scheme to work 
for one solid purpose and one object, nnd that is the 
correlation of science and industrial work I do not know 
what the opinion here is on this point, but we think at 
the Imperial College that there should be a great imperial 
college in Tendon including this institution, including every 
other polytechnic, in which we shall be able to give our 
own degrees The principals of the polytechnics have been 
called upon to express their opinion I earnestly hope that 
they will not forget that upon their shoulders will rest 
the responsibility of saying whether these \oung men who 
are here to-night are simply to become B *s and then 
to be thrown aside, or whether they are to become learned 
Britons to help fnrwnrd the industries of our Empire, 
unless the polytechnics do come forward with their solu¬ 
tion of the dlffifculty, then I can only tell you that some 
other authority will have to start other institutions 


SOCIETIES AND ACADEMIES 

London 

Royal Society, December 8 —Mr A H Kempe, treasurer 
and vice-president, In the chair —Sir W de w Abnay 
Colour-blindness and the trichromatic theory of colour- 
vision Part ii Incomplete red or green blindness In 
this paper the author continues the subject of the trichro¬ 
matic tKeory of colour-vision and colour-blindness In 
part 1 he treated of complete colour-blindness, and In this 
paper, part il , he treats of incomplete colour-blindness 
He shows how the amount of Incompleteness can be 
accurately determined from the luminosity curve of a 
colour-blind person both red and green blind 1 le also 
shows that the amount of Incompleteness can be deter- 
mined from observations made by the red- or green-blind 
at any part of the spectrum if someone with normal vision 
make* observations at, the same place, using unchanged 
white light for the comparison Incidentally, he show* 
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that the three sensation components of the different colours 
of the spectrum, as determined by himself, are verified 
by the results, and that the trichromatic theory fully 
accounts for all cases of Incomplete colour-blindness which 
he has measured.—Lord Raylslvh The sensibility of 

the eye to variations of wave-length in the yellow region 
of the spectrum —Sir D Iroos and othen Trypano¬ 
some diseases of domestic animals in Uganda IV 
Trypanosoma uniforms, sp nov —Sir D Irwos and 
others Trypanosome diseases of domestic animals In 
Uganda V Trypanosoma nanum (Lover an) —Major 
Ronald Roan and D Thomoon Some enumeradve 
studies on malarial fever The object of these researches 
was to make a minute coordinated study of cases of 
malarial infection occurring in the Tropical Ward of the 
Royal Southern Hospital at Liverpool The first care of 
the authors was to elaborate a method by which the 
number of parasites could be correctly counted, and the 
one which they adopted was to make a measured quantity 
of blood Into a deheemogloblnlsed thick-film, and then to 
count the organisms contained In it Almost dally esti¬ 
mates of the number of parasites, with frequent estimates 
of the leucocytes, the hemoglobin, and the excreted 
urobilin, were made since the beginning of this vear in 
twenty-four cases of Plasmodium fold forum, eight cases 
of P vhax, and one rase of P malaria* and P falci¬ 
parum Correlation with minor deviations was found 
between the number of asexual parasites present and the 
degree of fever If the asexual forms did not number 
more than aeveral hundreds per cm they were not 
numerous enough In these cases to produce fever The 
asexual forms do not disappear between relapses, as 
usually thought, but tend to diminish It Is roughly 
estimated from these rases that quinine reduces the asexual 
forms by 50 to 80 per cent —G C C Simpson Haemo¬ 
globin metabolism In malarial fever (Preliminary note ) 
In the pyrexia of malaria there I* a marked fall In the 
haemoglobin of the blood, and further Investigation of this 
question was undertaken In the hope that It might throw 
light on the relationship of malaria and blackwater fever 
In benign tertian malaria a slightly Increased output of 
urinary urobilin occurs, In malignant tertian malaria a 
greater Increase, and In the malignant form mrked uro- 
blUnuria was sometimes found —Major Ronald Rom and 
D Thomson A case of sleeping sickness studied by 
precise enumerative methods, further observations Con¬ 
clusions —(1) The Increase of trypanosomes Is due to their 
active multlpncation, depending on the following condi¬ 
tions —(a) the liberation of a reproductive stimulant from 
the dead trypanosomes of the previous fall, (b) the small 
number of leucocytes, especially mononuclears, (e) the 
habituation of the trypanosomes to their antibodies, 
(d) the absence or diminution of antibodies (a) The 
decrease of trypanosomes Is due to their rapid death, 
and to a cessation of multiplication depending on 
tile following conditions —(a) the large increase of leuco¬ 
cytes, especially of mononuclears; (b) the formation of 
antibodies In the serum (3) The trypanosomes remaining 
between the rises are resistant forms (4) Extracts of 
dead cells would appear to stimulate the corresponding live 
cells to multiply or divide—Dr H B Pantham and 
J G Thomten Enumerative studies on Trypanosoma 
gambtanse and Trypanosoma rhodsuentr in rats, guinea- 
pigs. and rabbits, periodic variations disclosed (1) The 
strains of trypanosomes used m these Investigations 
were —(a) T gambiense, old laboratory strain, (b) T 
tkodssiense (Stephens and Fantham), from a patient 
suffering from sleeping sickness in Rhodesia (s) Rats, 
guinea-pigs, and rabbits were Inoculated with a definite 
number of trypanosomes, and dally counts were made of 
tiie parasites in tho peripheral blood of the animals 
(3) Periodic variation was found In nil these animals com.- 
r pa^sl ^ to that discovered bv R Rose and D Thomson 
in the Dlood of the sleeping sickness patient (4) Rati 
Inoculated with each strain showed either a periodic In¬ 
crease a continuous rise In the number* of parasites 

(5) The average life of rats inoculated with T rhodcstense 
was 113 days, with T gombunse 138 days (6) The 
average incubation period in rnts in the case of T 
rhodt\ffnse was a-q days, In T gqptfoeme 44 days The 
average weights of the animals and the average number 
of parasites inoculated were approximately the same In the 
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two strains (7) la rats infected with T. rhodestotf* Abe 
period between the crests of the graph was 3 to 4 days, 
while In T gambienss this period was 4 to 6 days (8) tn 
guinea-pigs the trypanosomiasis tended to run a chronic 
course, but the life of animals infected with T rkoderiettss 
was shorter The period between the crests of the graph 
In both strains was longer than In rats, namely, 5 to 8 
days { 9 ) Rabbits inoculated with T rhodesiense also 
exhibit periodic variation (10) The periodicity It ex¬ 
plained by (a) variations In resistance on the part of the 
host, accompanied by (b) the formation of latent bodies by 
the trypanosomes in the internal organs of the host during 
fall In numbers of the parasites in the peripheral blood — 
Dr H B. Fantham The life-history of Trypanosoma 
gambianss and Trypanosoma rkodositnss as seen in rats 
and guinea-pigs (x) The researches were undertaken to 
Investigate the parasitological aspect of the numerical 
cyclical development found by R Roes and D Thomson tn 
tne trypanosome of a patient suffering from sleeping sick¬ 
ness contracted In Rhodesia Rats and guinea-pigs 
inoculated with T rhodssiense and with T gambianse 
were killed at various stages of Infection and their 
Internal organs examined, controls being used (a) The 
formation of a non-flagellate, latent or rounded body from 
a trypanosome was observed In life, much of the cyto- 1 
plasm and the flagellum of the flagellate being cast off 
(3) Non-flagellate bodies were seen to grow into flagellate 
trypanosome* when placed In fresh, warm, uninfected 
blood (4) The latent or non-flagellate stages are formed 
at or near the time when the trypanosomes are most 
numerous in the peripheral blood ($) The latent bodies 
are relatively numerous In the Internal organs when the 
flagellates are few In the peripheral blood of the host 

(6) The formation of latent bodies takes place especially In 
the lungs The latent bodies collect in the spleen and 
bone-marrow, as stated by Salvln-Moore and Brelnl 

(7) Latent bodies from the spleen of an infected rat Inocu¬ 
lated Into another rot produced trypanosomiasis (8) The 
latent bodies are the post-flagellate stages of one genera¬ 
tion of trypanosomes and the pre-flagellate stages of the 
succeeding generation (q) There Is a life-cycle of T 
gambienss and of T rhodedmsB In vertebrate hosts 
(Compare Crlthldia and Herpetomonas In Invertebrates) 
(10) The occurrence of latent bodies explains the recur¬ 
rence of trypanosomiasis In hosts when it has apparently 
died out (11) Mutual action and reaction of the host and 
the parasite lead to the formation of rounded bodies, which 
are relatively resistant (ia) Some flagellate trypanosomes 
do not form latent bodies, but degenerate Some latent 
bodies die, and do not flagellate—Major R Rom and 
J G Thomson Experiments on the treatment of animals 
Infected with trypanosomes by means of atoxyl, vaccines, 
cold, X-rays, and leucocytic extract, enumerative method* 
employed In all the animals used In these experiments 
regular dally counts were made of the parasites in the 
peripheral blood by means of thick-film method (1) Small 
repeated doers of atoxyl prolonged the lives of rats In¬ 
fected with the Rhodesian strain of trypanosomes, but 
failed to have any trypanocidal action, as was demon¬ 
strated by the fact that the parasites Increased rapidly and 
showed very active division (a) We venture to suggest 
that small doaes of atoxyl actually stimulated the trypano¬ 
somes of this strain to divide, and that the drug Is also 
a tonic to the body cells of the host (3) Large doses of 
atoxyl are trypanocidal, but the parasites form resistant 
bodies, and cure is only temponarv The do** required 
to approach as near lethal as possible, and even then a 
cure was not obtained In the Rhodesian strain (4) Vac* 
cine treatment gave Indefinite results, and Insufficient 
experiments prevent definite conclusions being formed 
The life of one rat Geemed to be prolonged when the 
vaccine was administered In doses of 10,000,000 trypano¬ 
somes, with an Interval between the doses We 
suggest that the time of administration, the amount given, 
&n 4 the Interval between the doaes are all of Importance, 
and further work is being carried out (5) Animals suffer¬ 
ing from trypanosomiasis had the incubation period 
delayed and their lives prolonged in the cold (6) X-rays 
had no trvpanoddal action, but the life of the animal may 
have been prolonged (7) Leucocytic extract gave In* 
definite results—A Oompbsil and D W Dys Sound 
vibrations of very high frequency produced by electric spark*. 
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(Molofitai Society. December 7 —Prof W W Watih, 
F.R S , prsaldant, in the chair —Dr A S Woodward 
Rece nt excavations In the cavern of La Cotte, St 
Brelade’fl Bay (Jersey), made during the present year by 
the Jersey Society of Antiquaries According to the report 
of Mr £ T Nlcolle and Mr J Sinel, shortly to be 
published by the Jersey Society, the cave has yielded 
evidence of human habitation and traces of Pleistocene 
Mammalia About a hundred flint implements of the 
Mousterian type have been obtained, besides part of a 
molar of Rhinoceros anUquitatis , and both teeth and 
antlers of Rangtfer tarandus Human remains and teeth 
of Bos have also been examined and determined by Dr 
C W Andrews and Dr A* S Woodward, to whom the 
whole of the collertion of mammalian remains was re¬ 
ferred This being the first discovery of typical Pleistocene 
Mammalia in the Channel Islands, the Jersey Society 
hopes to proceed with the excavations as soon as possible 
—Dr A atrmhan The occurrence of recent shelly 

Boulder-clay and other glacial phenomena In Spitsbergen 

Cambridge. 

Philosophical Society, November* 28. — Sir George 
Darwin, president, In the chair —Prof Pops Demonstra¬ 
tion of natural colour photography of interference figure* 
—Dr Ponton and W A K Wllka (1) Colloidal lorm 
of Nastvogel's oeazone, (a) a method of characterising 
certain ureides—li O Jon— and D l Jsmss The 
racemlsatlon of malic and tartaric acids by heat —Mibs 
A Momnr A note on the action of aluminium chloride 
on benzene —Dr Poroyth Some theorems concerning 
uniform functions of two complex variable*, together with 
some simple properties of such functions —Dr Young 
Note on the fundamental theorem of integration —H C 
Pookllnston (1) The determination of the exponent to 
which a number belongs, the practical solution of certain 
congruences, and the law of quadratic reciprocity, (a) the 
divisors of certain arithmetical forms, the primes of 
oertaln forma, and the arrangement of quadratic and some 
other residues—L Doneast mr Note on spermatogenesis 
of Abraxas grossularvata —F Horton The discharge of 
positive electricity from sodium phosphate heated in 
different gases A strip of platinum foil was covered with 
•odium phosphate ana heated in a partial vacuum by 
means of an electric current The positive leak from the 
heated strip to two parallel platinum plates, one on cither 
side of it, was measured, when the following gases were, 
In turn, contained by the apparatus —air, oxygen, carbon 
monoxide, hydrogen It was found that the positive leak 
In oxygen was about the same magnitude as the leak in 
air In carbon monoxide gas the leak was several tunes 
greater than the leak with the strip at the same tempera¬ 
ture in oxygen or air at the same pressure In hydrogen 
the leak was irregular, being when first tested about ten 
times as great as In carbon monoxide, but after heating 
for some hours It had diminished to lets than the value 
In carbon monoxide under the same conditions The fait 
that the positive leak is Increased by admitting c irbon 
monoxide Into the apparatus Is in accordance with the 
view that the positive Ions from heated solids consist of 
molecules of this gas —J A Orowthsr The distribution 
of secondary Rbntgen radiation round a radiator The 
distribution of the secondary rays round a radiator under 
the action of a beam of primary Rbntgen rays ha* been 
measured both for the '* scattered ” and for the “ homo¬ 
geneous M secondary rays The scattered radiation ri«* 
to a maximum on both sides of the radiator in the line 
of the incident beam, and falls to a minimum at right 
angles to that direction The maximum In the foiwatd 
direction of the primary beam is considerably greater than 
that In the reverse direction The homogeneous secondary 
rays are uniformly distributed round the radiator —J 
l i t t s rly The radium content of salts of potassium 
Three years ago Campbell and Wood discovered that the 
salts of potassium were radio-active, giving off fi ravs 
They tested the salts for radium and found none In the 
opinion of the author their test was not as accurate as 
me occasion demanded, and he hat performed sonjc experi¬ 
ments In which the presence of radium in potassium salts 
la decisively proved The amount, however. Is extremely 
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small (3 X10- 14 gm. radium per gm of potassium salt), 
and doss not interfere with Campbell and Wood's deduc¬ 
tions. 

Edinburgh. 

Royal Society, December 5 —Dr Burgess, vies president, 
In the chair —E M Vftdtfsrbum Temperature observa¬ 
tions in the MadUsee (Pomerania), with mathematical dis¬ 
cussion of temperature oscillations A joint expedition 
with Prof. Halbfast, of Jena, was made m August to the 
MadUsee, a lake 17 km long and 43 metres deep About 
3000 observations were made, and a temperature oscilla¬ 
tion (or seiche) with a period of about twenty-five hours 
was observed, the oscillations at the two ends of the lake 
being in opposite phase In the mathematical discussion 
of the oscillations of the bottom water In a lake of vary¬ 
ing depth and breadth, the assumption was made that at 
a certain depth there was a sudden change of temperature, 
and therefore of density, and that the temperature was 
constant throughout each of the layers separated by this 
surface of temperature discontinuity The period of the 
temperature oscillations depends on the differential 
equation 

p 

dv gip-p>* )*(«») 

where v=jb(x)dx t b(x) being the breadth of the surface 

of temperature discontinuity at a distance x from the 
origin taken in that surface, P is a function of v alone, 
p* and p are the densities of the upper and lower layers, 
and 

UVaCt)}* 

where A'{*) and A(x) are the areas of cross-section of the 
upper and lower layers Ihe equation Is of exactly the 
same form as that used by Chrystal In his discussion 
of ordinary seiches The period of temperature oscilla¬ 
tion in the Madusee, calculated according to this formula, 
is 24 9.—E M Wsddtrtoum and A M Williams 
Experimental verification of the hvdrodynomical theory of 
temperature seiches To verify the theory given in the 
lost paper, laboratory experiments were made with a small 
trough of rectangular cross-section and parabolic longi¬ 
tudinal section Paraffin oil represented the upper layer 
of warm water, and water the lower layer of cold water 
The observed periods of oscillation in the lower liquid 
agreed well with calculation from theory In some experi¬ 
ments the ends of the trough were truncated just above 
the surface of separation As was anticipated by theory, 
this caused no appreciable alteration In the period of 
oscillation of the lower liquid —Dr Sutherland tlmpoon 
Observations on the body temperature of the domestic 
fowl during incubation The rectal temperature of the 
brooding Hen was compared with the corresponding 
temperatures of a non-brooding or control hen The 

modifications which were observed to occur during the 
brooding until a few days after the hatching were such 
as might be expected to occur because of the altered habits 
of the hen, apart altogether from the brooding condition 

Paris. 

Academy of Sciences, December 12.—M iLmlle Picard 
In the chair —W Klllan and M Glgitoux The fluvio- 
glaclal terraces of BiAvre and Ba?*e-I*6re In a previous 
paper an account has been given of the pebble Unis and 
terraces in the nelghbourhocw of Ia Valloirc and Saint- 
Rambert-d'AIbon The present paper deals with the con¬ 
tinuation of these beds towards the east, and leads to 
conclusions differing from the views now held at> regards 
the relations of the external moraines with the terraces 
—M Amsnn and Cl llowt The total eclipse of the moon 
of November 16, 1910, observed at Aosta, Italv The 
contacts were observed under good conditions, the times 
of the two observers being concordant —M iorrslly 
Observation of the Faye-CeruM comet made at the 
Observatory of Marseilles with the comet finder Posi¬ 
tions of the comet and comparison stars are given for 
November aa, *3, and a6, and December 1 and 2 The 
comet appeared to Be between the eleventh and twelfth 
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magnitude— M Btmlol Observations of the comet 1910c 
(F aye-CerulU) made at the Observatory of Marseilles with 
the Eichens equatorial of 26-cm aperture Positions 
given for December 1 and a —Maurice l erv as t Trans¬ 
formations of surfaces applicable to surfaces of the second 
degree—E Blutal The application of Newton’s method 
of approximation to the approximate resolution of equa¬ 
tions with several unknowns —Ldon Autoitne Com¬ 
mutative groups of hypercomplex quantities —M 
Qslbrun The asymptotic representation of the solu¬ 
tions of on equation of finite differences for large 
values of the variable —W Itskloff The conditions of 
closing of systems of orthogonal functions —H Vlolwttw, 
E Laoour, and Ch Florflnn Telescopic sights for marine 
guns of small calibre —Georges OJaude Luminescent 
tubes containing neon Photometric measurements have 
been made with a tube containing neon, 6 metres in length 
and 45 mm diameter 1 races of impurities in the neon 
were found to be very prejudicial, nnd details of the 
method of purification found to be necessary are given 
The efficiency was found to be 08 watt per candle, but 
this efficiency can be raised by increasing the length of 
the tubes, and reasons are given for hoping that about 
0-5 watt per candle can be ultimately obtained —(1 
Msstol The chemical composition of the gases spon¬ 
taneously given off by the thermo-mimral spring of 
Unage, Isfcre The gas contains 187 per tint by volume 
of rare gases, about one half of which is helium From 
an estimate of the total gas evolved from the spring, it 
is concluded that not less than 20 litres of helium per 
day could be obtained from this spring —I 60n Quillet 
The softening of rretols after wire-drawing Specimens 
of nickel and steel drawn into wires have been studied 
from the point of view of the nnnt nling temperature — 
E Uvsr The action of nitric acid upon the aloins the 
production of tetranltroaloemodinc nnd tnmtro-2 4 6- 
mcta-oxybenzoic acid —Marcel Qotftohot H^xahydro- 
ncctophcnone and hexahydrobenzoylacetone llexahydro- 
acetophenone on oxidation with alkaline perminganate 

g ives idipic acid , the preparation of the oxime of this 
etone md of hexahydroncctnmhdc ore also described — 
Paul Qnubert The Influence of foreign substances dis¬ 
solved In the mother liquor on the facies of crystals of 
meronic acid nnd on their pseudopoly chroism—I«ouis 
Dupnro and Georges Pamptill Issite, a new rock in 
dumte Issites are holocrvatalllne amphibolc rocks of 
variable gram Five complete analyses are given —J 
Oouymt Sodium rocks of the Arabian desert —C h 
Maufuln Doubly refracting liquids of hehcoidil struc¬ 
ture —V Vsrmorsl and E Dantony General principles 
which ought to be followed in establishing formulas for 
insecticides It is shown that the quantities of soap used 
In insecticidal preparations can be reduced from 5 per 
cent to 1 m 1000 without the moistening powers of the 
solution being adversely affected Methods have been 
worked out for the employment of sulphur in such solu¬ 
tions —L Morsau and F VI net Lead arsenate in viti¬ 
culture and its distribution on the fresh and dried grapes 
If the treatment Is applied before flowering there Is no 
danger of contamination by arsenic, if the application is 
delayed until after flowering, traces of lend arsenate are 
present on the grape —MM Qriffon and MauMano A 
parasitic disease of the chestnut —A Brl mm ortt and 
A Joanln Contribution to the study of the physiological 
action of the organic bases. The steep which is produced 
In the dog by the administration of conlcine is due to the 
hydrocarbon residue In the base Phenomena of narcosis 
analogous to those produced In the rabbit by morphine 
can be obtained by the action of hexohydrophenanthrene 
—J KUnckel d'Ksroulais The relation between the 
Insects (l*epIdoptera) and the flowers of the Zingiberacen, 
and In particular with those of Hedychlum Their cap¬ 
ture, Its mechanism, and Its consequences — M Roubaud 
Details concerning the morphological phenomena of the 
development of trypanosomes In Gloss! na —E Sollaud 
The affinities of the genera Urocaris and PaUemonella — 
Gabriel Bertrand Observations on a note relating to 
the actta\ of the Bulgarian ferment on proteld materials 
Criticism^ of a recent note by M Kffront —Jean 
■ornate The phenomena of folding In the Italian mari¬ 
time Alps and at Castelvecchlo 
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Victoria 

Roval Society, November xo.—Prof E W Sketts in 
the chair—H ft Hamloy and A L Roeelter The 
magnetic properties of “ Stalloy '* As the result of a 
research by (a) direct current, (b) alternating currents of 
different frequency, the authors conclude that, previous to 
annealing, “ Stalloy M is of very little use, but that when 
annealed It furnishes an almost Ideal material for the 
construction of electric machinery —W Itaplsy The 
morphology of the vermiform appendix The formation of 
n true appendix is shown to be due, not to the presence 
of lymphoid tissue, but to an atrophy of a larger caecum, 
the peculiar shape and position being due to the disposition 
of the longitudinal bands —William MsoKsiuls Some 
observations on the comparative anatomy of the fibula 
I he fibula is held to be undergoing recession among the 
higher mammals, its future complete loss being indicated 
by the occurrence of congenital cases of absence of fibula 
in man Ihis loss Is considered to be due to the assump- 1 
tion of the erect position —Hilda KlnoaM The bio¬ 
chemical significance of phosphorus Imported grasses 
and cereals have a lower phosphorus rontent than the 
same species grown in Europe, but a higher phosphorus 
content than native Australian plants Victorian soils ore 
poor in phosphorus Animal tissues, eggs, and milk m 
Australia have a phosphorus percentage equal to the 
European The export of phosphorus in the form of 
animal carcases is considerable 
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THURSDAY, DECEMBER 29, igio. 

MALARIA PREVENTION 
T he Prevention of MaJatta By Major Ronald Ross, 
C.B , F.R S With contributions by Prof L O 
Howard and others Pp xx + 669 (London John 
Murray, 1910) Price 21; net 
EW if any subjects bearing on the prosperity of 
tropical lands can be of greater importance than 
the effective control of those tropical diseases which 
have often proved barriers, sometimes insuperable, to 
their development This will readily be admitted with 
reference to the colonisation of such lands by white 
men, btrt it u of at least equal importance for the 
welfare of the indigenous races the progress of which 
towards a higher civilisation is most intimately bound 
up with an increased immunity from disease and a 
higher standard of hygienic environment 
Of all the diseases prevalent m tropical and sub¬ 
tropical countries there is none to compare with 
malaria, either in point of view of frequency or of 
disastrous results in respect of the general health of a 
population This has been acknowledged to a certain 
extent from the earliest times, but it has been left 
for modem science to demonstrate the true magnitude 
of the problem and to point out scientific and prac¬ 
tical measures by which the damage caused by malaria 
may be controlled 

In this volume, by Major Ronald Ross, we have an 
admirable account of the whole of the manv-Mded 
problem of malaria prevention, stated in clear and 
eloquent fashion, and developing the subject in so 
logical a sequence that the reader is carried in com¬ 
plete sympathy with the author towards an accept¬ 
ance of the preventive measures which he advocates 
as being the best at present available 
No one has better right to speak with authority on 
every branch of the subject than the author, whose 
discovery of the mosquito transmission of the disease 
laid the foundation for the majority of the preventive 
measures which have already been of inestimable ser¬ 
vice to humanity The discovery of the malarial para¬ 
site by Laveran, epoch-making as it was, in itself did 
little to help in the prevention of the disease, and only 
a knowledge of the complete life-history of the para¬ 
site could teach u$ where and how to apply measures 
directed towards the prevention of this scourge of 
humanity 

Since this knowledge became available, numerous 
bepks have appeared, In many tongues, dealing with 
prevention, but the immense majority of these are 
either purely technical or purely popular, and there 
was a distinct place for a volume such as this, which, 
while avoiding unnecessary technical and medical 
detail, deals with each branch of the subject in com¬ 
prehensive fashion and affords such a complete guide 
as is imperatively needed by all who have to deal with 
the subject practically, whether from the point of 
view of the health officer or from that of the civil 
administrator of a country or district To obtain suc¬ 
cess in a malaria campaign It is not enough to be told 
what to do, one ought to know in addition the 11 why ” 
of each step 
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Throughout the whole of the work the author 
speaks, as he obviously feels, strongly on the half¬ 
hearted manner in which preventive measures have 
been applied by many bodies in administrative control 
of various malarious countries He acknowledges 
that in many instances the cause of this official In¬ 
difference is apprehension of excessive expenditure t 
but he shows clearly that, even from this low point 
of view, a grudging expenditure is bad finance 
Granted that the measures he so ably advocates are 
carried out with intelligence, and under continuous 
and proper supervision, few who follow his arguments 
and examples will differ from him that few items m 
a colonial budget would have been better expended 
After an interesting historical account of malaria, 
from the earliest classical allusions to the discovery 
of the parasites and of the mode of transmission by 
anopheline mosquitoes, a clear account la given 
of the fundamental observations and experiments 
which have led up to our present-day knowledge. 
Next follows a most interesting chapter on the para¬ 
sitic invasion of man This will be read with per¬ 
haps the greatest interest by those who have prac¬ 
tical knowledge of the disease, since it is replete with 
information of the most valuable character on such 
points as the number of parasites which may be 
introduced by the mosquito, the number which must 
develop from those introduced before illness is pro¬ 
duced m man, the period of incubation, the limitation 
of the invasion, &c Even those who are familiar 
with most of the subject-matter here dealt with will 
find much to interest them, since there is scarcely a 
point discussed which has not a direct bearing upon 
the question of prevention 
Major Ross lays great stress upon the necessity for 
a more accurate study of the disease by exact quanti¬ 
tative methods, and his arguments and illustrations 
In connection with this point will find general accept¬ 
ance For Instance, he advocates a more accurate 
study of the numbers and local distribution of the 
particular onophelme mosquitoes which are found to 
transmit malaria in a given locality, since, without 
such a foundation, it is not possible to judge with any 
degree of accuracy as to the effects of the measures 
which may have been adopted with a view to their 
destruction Again, in assessing the value of different 
preventive measures, such as mosquito destruction, 
the systematic use of quinine or the protection of 
individuals by mosquito netting, an accurate measure 
of the amount of malaria present in a particular popu¬ 
lation is an essential preliminary He devotes con¬ 
siderable space to the best means by which such 
estimations may be carried out, and discusses the 
relative value of estimates of the actual number of 
individuals who have parasites in their blood at a 
given time, the estimation of the number who show 
signs of present or recent infection by enlargement of 
the spleen, the constantly-sick-rate, the death-rate. 
&c He concludes that the most generally useful of 
these is the spleen-rate, since an actual microscopical 
examination of the blood demands too great labour 
In this connection a jgood example of his mathematical 
reasoning shows that in a quarter of an hour a careful 
microscopical examination of a sample of blood for 
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parasites will only have searched one-fiftieth of a cubic 
millimetre Now, since this volume Is only about 
1/150,000,000 of the blood in a man's body, it follows 
that there is a considerable chance that not a single 
parasite might be detected, although the individual 
might have 150 million of them in his circulation at 
the time I 

Major Ross’s preference for the determination of 
the “ spleen-rate" appears justifiable on grounds of 
expediency, but, although he points out most of the 
more obvious fallacies to be guarded against in mak¬ 
ing such estimations, he scarcely appears to attach 
sufficient importance to these For instance, there is 
very little experience accumulated as to the length of 
time which some degree of splenic enlargement may 
persist after recovery, while the splenic enlargement 
caused by ankylostomiasis, as has recently been 
pointed out by Darling, would invalidate the tests in 
certain localities 

The section dealing with the laws which regulate 
the number of anophellnes in a locality will be fas¬ 
cinating reading to all who have some practical know¬ 
ledge of these pests, and is full of most suggestive 
matter, much of which will doubtless be put to the 
test by those who have opportunity The problem of 
attempting the destruction or limitation of mosquito 
life, under conditions where extensive breeding places 
abound, and where the usual measures appear at first 
sight Impracticable, are boldly faced, and those who 
are satisfied with Major Ross's mathematical demon¬ 
strations on such points as the variations of mosquito 
density due to various causes, the random scatter of 
mosquitoes from a given point, fire , will find it neces¬ 
sary to revise some views which have been and are 
extensively held on the impossibility of limiting the 
mosquito population in certain conditions 

The thoroughness with which the earlier portions 
of the book have dealt with all branches of the subject 
greatly adds to the value of the chapter dealing with 
the selection of the preventive measures to be made 
m a given instance, since one is able to follow the 
author m his clear exposition of the manner in which 
one must study the local conditions in every Instance 
before deciding on the plan of campaign As he is 
careful to point out, without such close study of these 
conditions a scheme might be drawn up which was 
foredoomed to failure, and large sums of money fright 
uselessly be thrown away. The chapter abounds in 
valuable practical hints for the guidance of those re¬ 
sponsible for the organisation of such campaigns, and 
it may also be studied with the greatest profit by 
laymen whose only desire is to know how best they, 
Individually, may avoid Infection on proceeding to a 
malarious country 

The second half of the book consists of a series of 
articles by well-known authorities dealing with experi¬ 
ences of individual malarial campaigns In many 
countries, and these afford a number of object-lessons 
In the duplication of the principles enunciated in the 
first half There are altogether twenty-one contribu¬ 
tors to this portion, and the majority are recognised 
authcS^i ® 5 on subject of malana in the particular 
country dealt with For instance, the campaign I 
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against malaria in Italy is from the pen of Prof. CeHi, 
while that dealing with the most successful of all 
malarial campaigns, that in the Isthmus of Panama, 
has been written by Colonel Gorgas Dr. SdiHHng 
deals with malaria in German possessions; and the 
measures employed in French territory are de s cribed 
by Dr Edmond Sergent The completeness of this 
portion of the book is Indicated by the fact that it 
concludes with two most interesting articles on the 
prevention of malana in troops in war and In peace, the 
former by Lieut -Colonel C H Melville, and the 
latter by Major CEP Fowler, who was associated 
with Major Ross in his campaign in Mauritius, to 
which so many allusions are made in the systematic 
portion. 

Major Ross and his collaborators may be congratu¬ 
lated on having produced a work which will be of the 
highest value to all who are concerned with the future 
progress and welfare of our tropical possessions 

W B L 


THE BRITISH MUSEUM COLLECTION OF 
FOSSIL REPTILES 

(1) A Descriptive Catalogue of the Marine Reptiles of 
the Oxford Clay, based on the Leeds Collection in 
tho British Museum (Natural History), London . 
Part 1 By Dr C W Andrews, F R S Pp 
xxlll+205+x plates (London Pnnted by order of 
the Trustees of the British Museum, 1910 Sold by 
Longmans and Co , B Quantch, and Dulau and 
Co , Ltd ) Price 251 

(2) A Guide to the Fossil Reptiles, Amphibians, and 
Fishes m the Department of Geology and Palaeon¬ 
tology m the British Museum (Natural History) 
Ninth edition Pp xvlli+no (London Printed 
by order of the Trustees of the British Museum, 
1910 ) Pnce 9 d 

(1) nnHE museum having acquired the unrivalled col- 
1 lection of reptilian remains obtained with 
much labour and unceasing care by the Messrs Leeds 
—more especially Mr A N Leeds—from the brick- 
pits m the Oxford Clay near Peterborough, it was 
only fitting that they should be described in a manner 
worthy of their importance and value So far as the 
marine forms are concerned, that Is to say, the Ich¬ 
thyosaurs, plesiosaurs and pllosaurs, and crocodiles, 
the task has been entrusted to Dr C. W. Andrews, 
who for several years past has devoted a large portion 
of his time to the study of these groups. How 
thoroughly well he has accomplished the work will be 
apparent to all specialists who study the prestht 
volume, which deals with the ichthyosaurs and plesio¬ 
saurs 

The work appeals, however, to other than special- 
Ists, for it not only serves to make known the remark¬ 
ably fine state of preservation ift which many of the 
skeletons of these strange reptiles are found, but it 
also contains a number of Interesting observations 
with regard to their probable mode of life and the 
conditions in which they existed So nearly complete, 
indeed, are many of the skeletons, that dot only has it 
been found possible to mount several for public exhlbL 
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tie*, tat owing td tb« separation of their constituent I 
ikmuntf, the detail* of thS osteology can be studied j 
except Kn the case of the skull which is often badlv 
crashed a* if they belonged to modem reptiles It 
should be added that this full acquaintance with the 
otteolngy of these saurian* Is largely due to the 
extreme care exercised by Mr Leeds In extracting 
them from the matrix 

The remains are generally supposed to have been 
laid down in rather deep water but the association 
of the marine forms with terrestrial dinosaurs and 
perhaps also the occurrence of masses of lignite sug 
ffest* that the deposit was formed near a const and 
not improbably represents the mud tanks in the delt 1 
of a mightv river Here Ophthalmosaurus the single 
and most highly specialised representative of the ich 
thyosaurs with its powerful caudal fin pointed 
head enormous eye and porpoise like body protabU 
lived in the open sea where it played the part now 
assumed by whale* and grampuses Why this par 
tfcuhr tvpe should have become practically edentulous 
whereas its upper Cretaceous successors were remark 
able for their powerful dentition is somewhat difficult 
to understand although as Dr Andrews suggests 
this feature was probably connected with the nature 
of its food Certain features m its organisation sug 
gest that it was capable of sounding to consider 
able depths 

In marked contrast to the movements of this ich 
thyosaur were those of the contemporary plesiosiur6 
which were fir more specialised types than their fore 
runners of the Lias Instead of being driven through 
the water by the screw like action of a powerful tail 
Jin these appear to have rowed themselves on or near 
the surface by means of their strong paddles of which 
the hind pair was nearly equal in capacity to those 
in front whereas the tail was short and provided at 
most with a rudimentary fin Their whole organisa 
tion indicates that thev haunted the neighbourhood of 
the coasts whereas their short necked and more 
stronglv built relatives the pliosaurs may be assumed 
to have ventured further out to sea although they 
did not possess the truly pelagic habits of the wh ile 
like ophthalmosiur The littoral habits of the plesio 
sours exposed them to much more varied conditions of 
life than was the case with the last named reptile 
and ^t was these diverse conditions which prob 
ably'led to the differentiation of the group into the 
numerous types so well described ui the volume before 
ut 

To follow the author through his survey of the 
Osteology of the groups forming the subject of this 
volume would demand much greater space than the 
editor U disposed to grant Attention may however 
be directed to the figure on p 12 illustrating the 
form and arrangement of the constituent bones of the 
occipital region of the ophthalmosaurian skull and 
more especially to the remarkable position and rela 
tions of the opisthotic and stapes The great length 
of the parasphenoid element (p 15) is also noteworthy 
whde of even greater interest is the author s reference 
6f the Khthyosaunon humerus to its proper *side of the 
body (p 5a) Among the plesiosaurs it must suffice 
toirefer to the determination of the relations and form 
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of the clavicles and interclavicles and especially the 
gradual waning of the latter (compare Figs 61 62, 
70 88) 

Dr Andrews has a good deal to nay as to the 
phytogeny of the ichthyosaurs for which readers 
must refer to the work itself that of the plesiosaurs 
and pliosaurs is reserved for the second volume 
which we hope to welcome before many months are 
past 

(a) Passing on to the guide book to the fossil reptile 
and fish galleries the mere fact that a new edition 
has become necessary after the lapse of only five years 
from the issue of its predteessor (which was entirely 
re written) iffords sufficient evidence that the work 
meets the requirements of the class of visitors for 
whom it is intended \s we arc tdd in the preface 
the new edition is practic itl\ a replica of the eighth 
issue and therefore di n inds no sp cnl notice in this 
place It may be notic I howiver that the price has 
been raised from sixpence to nintpence at which 
figure the work is Mill a marvel if cheapness In 
the next edition it might be wtll to explun the mean¬ 
ing of t\pe specimens (ud | refact) of which the 
general public has no ti ictpti n and likewise to 
imend the legend to 1 ig \) which states that the 
specimen belongs to a sm ill tort isc whe eas it is 
reilly something like twenty inches in length 

R L 


ELECTRO CARDIOCR 4 MS 

Das Elehttokardi gramm dcs getunden and kranken 
Mens chert By Prof Friedrich Kraus and Prof 
Georg Nicolai Pp xxii + 322 (I eipzig Veit and 
Co 19x0 ) Price 12 marks 

T HE electrical phenomena of the living heart has 
been a fascinating study imong physiologists 
since the early days of electro-physiology # information 
has been gathered with greater and greater accuracy 
as apparatus ind methods of investigation became 
more and more refined and now the regis 
tration of the electrical ch inges in the heart 
may be and is practically fmployed in the 
diagnosis of heart iffections in the wards of the 
hospital A full discussir n of the origin and progress 
of method in this direction is given in this book 
which has been produced by authors well acquainted 
practically with all the details of this branch of physio¬ 
logical and clinical inquiry Ihe progress of rt search 
u strikingly shown in a bibliography at the beginning 
of the work containing a list of 243 papers on the 
subject of which no ftwer than iji have appeared 
since the beginning of 1900 

It is interesting to notice that investigations into the 
electrical phenomena of the heart ire associated at 
different periods with the imentioi of special instru¬ 
ments and methods sudi ns the galv inometers of 
Matteucci and do Bots Revmond the differential rheo- 
tome of Bernstein the capillary electrometer of Ltpp- 
mann, and still more recenth the string galvano¬ 
meter of Einthoven Matteucci in 1843 wag the 
earliest obs&ver with the galvanometer then in 1849 
followed du Bois Reymond with his bussole Kollker 
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And Mtiller worked about 1856, Donders about 1873; 
and at last there were the elaborate researches of 
Engelmann from 1873 to 1877 Gotch and Burdon 
Sanderson studied the phenomena of inhibition in the 
heart of the tortoise In 1877 1 Bernstein, du Bois Rey- 
mood, Engelmann, Hermann, and Burdon Sanderson 
used the rheotome between 1868 and 1887. Then followed 
the invention of the capillary electrometer by Lipp- 
mann in 1873, it was soon used by Engelmann and 
Marey, and in 1883 it was employed in research by 
Burdon Sanderson and Page Waller, in 1889, was 
the first to employ the instrument in the investigation 
of the human heart The actual oscillations in the 
tube of the capillary electrometer were photographed 
on a rapidly moving plate, so as to produce a cardio¬ 
gram, and with this invention the names of Burch 
and Burdon Sanderson will be always associated 
(1890) In more recent times wo have the invention 
of the string galvanometer by Ader in 1897, and per¬ 
fected by Einthoven, until It must be regarded a9 by 
far the most sensitive instrument for the purpose 
The instrument, a9 now constructed, Is much more 
ddlcate than the original Instrument of Ader, while 
the apparatus had been made complete by the photo¬ 
graphic registering apparatus made by various in¬ 
genious workers in optics and mechanics 
The accurate interpretation of the electro-cardiogram 
owes much to Waller, who established important 
leading principles on which monophasic and diphasic 
currents can be explained He also gave a schematic 
representation of the action currents that can bq led 
off from the living human heart (Fig 16, p 45) In 
the work under notice, there is a full description of 
the principle and mechanism of the string galvano¬ 
meter, and an analysis of the curves produced from 
it (p 64) The introduction of the quartz fibre has 
most materially increased the delicacy of the instru¬ 
ment There can be no doubt that only an expert 
can use the instrument in a satisfactory manner, as 
is well illustrated by a study of the diagram of the 
apparatus in an actual experiment in Fig 28, p. 89. 
This method is much more complicated than the 
simple galvanometer experiments once In vogue In 
every physiological class-room or laboratory 
Kraus and Nicolai then give a thorough analysis 
of the electrocardiogram, showing in the diphasic 
effects groups of electrical oscillations in the curve 
which are associated with the contractions of the 
auricle, with those of the ventricle, and with changes 
occurring also during the diastole of the ventricles 
and the filling of the auricles The tune relations of 
Ail those phenomena can also be accurately deter¬ 
mined, indeed, an insight is obtained Into the 
phenomena of the living beating human heart not 
otherwise possible. They also endeavour to show that 
those phenomena may be explained or accounted for 
by our knowledge of the muscular arrangements of 
the walls ^>f the heart Without mentioning the old 
researches of Borelli or the more recent dissections of 
Pettigrew (to be seen ip the museum of the Royal 
Collegeuof Surgeons, Lincoln’s Inn Fields), they de¬ 
scribe thW spiral arrangement of the fibres, the relation 
of many of the fibres to the papillary muscles, the 
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fibres of Wenckebach (190^) betweefi vend tovg end 
the auricle, and the bundle of His (1893) be tween ottftett 
and ventricle Nearly thirty years ago there appeared 
the classical research of Gasket! (1883) on the besttt of 
the tortoise, which showed the passage of impulses 
from auricle to ventricle, end was the begmnlng 
of much work of great clinical as well as physio¬ 
logical importance The analysis of many ela cti ro- 
cardiograms is given with great care and thoroughness 
by the authors in chapters vi to x., and to those the 
reader must be referred 

The second portion of the work relates to the 
clinical use of the string galvanometer In the inrtoti- 
gation of diseases of the heart and of the circulation. 
When one considers that the complete apparatus costs 
from 200I. to 350!, and that a special knowledge of 
electrical appliances is required, it will be evident 
that the method cannot be expected to come Into 
general Use, even in the wards of a well-appointed 
hospital Physicians will depend more on mechanical 
appliances for registering the movements of the 
various pulses (both venous and arterial) and of the 
; heart itself, a method of sphygmographic investiga¬ 
tion that has received a new lease of life by the 
labours of Mackenzie and others At the same time 
it must be admitted that the electrical phenomena give 
a glimpse of phenomena actually happening in die 
heart which would escape detection by the mechanical 
method, as, for example, slight changes in the beat 
of the auricles, and some phenomena which may 
account for want of rhthym, as when the auricles 
and ventricles do not beat in the normal consecutive 
order The time relations can also be accurately 
noted The authors give many cardiograms well 
worthy of the study of physicians These must not be 
confounded with the tracings that, by other methods, 
may be obtained of the vibrations of the sounds of the 
heart. Science must advance, but it is rather dis¬ 
heartening to be obliged to take the view that these 
elaborate researches have very little to do with the 
actual treatment of diseases of the heart, and the 
sufferer whose heart Is beating arhthymically will find 
cold comfort in the certain knowledge that there Is 
some kind of fatty or other degeneration in the fibres 
of the bundle of His In his cardiac organ 
Since the above was written a valuable paper has 
appeared in Heart by Dr Thomas Lewis and B & 
and Adele Oppenhelmer on "The Site of Origin of 
the Mammalian Heart Beat; the Pace-maker in too 
Dog 11 The researches have been earned out wito 
the string galvanometer, with special reference to to* 
electrical relations of the collection of specialised 
tissue at the upper caval end of the sulcus terminal!! 
of His The tissue, or node, as it may be termed, 
was discovered by Keith and Flack. Dr. Lewis and 
- his 00-workers find electrical evidence to show that 
It is the site of primary activity, that is to say, from 
it impulses radiate that are the cause of the coy 
ordlnated heart beat This result, long sought tor 
by other observers, is an important addition to cardial 
physiology, while it illustrates thd^vafaife of toe US* 
of the string galvanometer, 
j v $*mrG. McJtDrtHMb* 
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AV 9 TRAUAN TRIBES 

(i) Th+ Tribe, and Intertribpl Relations tn Australia 
By G C. Wheeler With a prefatory note by Prof 
Bdward A. Westermarck. Pp xli +168 (London : 
J. Murray, 1910) Price 31. 6 4 . net 
(a) Two Representative Tribes of Queensland , with 
an Inquiry concerning the Origin of the Australian 
Race , By J Mathew With an introduction by 
Prof. A. H Keane Pp xxlh + 256 (London 
T Fisher Unwin, 1910) Price 51 net 
A CQUAINTANCE with the interesting political and 
** social organisation of the Australian aborigines 
has gradually destroyed the tradition of their primaeval 
simplicity, and the information collected and classified 
by Mr. Wheeler (i), during his work as Martin-White 
student of sociology in London University, shows that 
intertribal relationships in Australia ore unusually 
well regulated Mr Wheeler declares that “ in con¬ 
trast with the loose ideas generally held war in these 
tribes cannot be deemed a normal condition,” and 
Prof. Westermarck, in a prefatory note, icmarks 
” among the Aubtrolian aborigines the germs of inter¬ 
national law” and “something like an anticipation 
of the Geneva Convention ” Instead of the Austra¬ 
lian aborigines retaining a primitive communibm, 
territorial ownership is so fully recognised that, 
according to Mr Wheeler (p 161), “ War has no other 
purpose than the seeking of justice or revenge for 
injuries done ’’ War there, he says, is never for the 
sake of territorial conquest, as the right of the lawful 
owners of land L regarded as absolute 
The main purpose of Mr. Wheeler's stud> is to 
collect the available information as to the relationships 
of the Australian tribes He summarises the evidence 
as to their confederations, the rights of territorial 
sovereignty, the regulations which govern tribal inter¬ 
course—including barter, asylum, and the safety of 
envoys, the punishment of offenders belonging to 
different tribes, and war Thfi essay is a discussion of 
second-hand evidence, in the valuation of which the 
author is perhaps not always successful Thus, he 
disparages Howitt’s work, since, as that author care¬ 
fully explained the source of his information, it is 
obvious how much of it came from others, but Mr 
Wheeler is less cautious in regard to some authori¬ 
ties, in whose writings observation and infetence are 
less easily distinguished 

The essential difficulty in the study of intertribal rela¬ 
tionships among the Australians is the absence of any 
trustworthy distinction between tribes and intertribal 
local groups, and between tribes and “nations ” Mr 
Wheeler uses the term nation occasionally, but regard* 
it os Inappropriate u^fefetralla, as the groups are so 
indefinite. He admits that there is no firm line to be 
drawn between nations made up of tribes, and tribes 
made up of fecal groups; and he recognises that the 
relations between local groups of the same tribe do 
not differ from those of local groups belonging to 
tribes The intertribal regulations, which 
heeler’s study shofws are so widely recognised 
in Australia, therefore deal with the relations of local 
g r oup s, which have been perhaps only recently and 
temporarily Isolated or combined, and‘not of tribes 
separated by racial differences, as in India or Africa, 

> Or by traditional feuds, as In North America. 
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According to Mr Wheeler, the best test of a tribe 
(p. 55) is that the intertribal groups do not cany 
on unregulated warfare, and dunng warfare do not 
eat the dead According to Mr Mathew, on the 
other hand, tribal distinctions are based on language 
(a) Mr. Mathew’s book may be divided into two 
distinct sections Its main value is an account of the^ 
Kabi and Wakka tribes, who inhabited file basins or 
the Mary River and upper Burnett River in southern 
Queensland The author had excellent opportunities 
for the study of the Kabi, as he lived among them 
from 1866 to 1872, and has rc-visited them in 1884 
and 1906 He knows their language and appears 
carefully to have observed their habits and collected 
their beliefs and folklore Mr Mathew’s most in¬ 
teresting chapter is upon religion and magic He 
concludes that “these tribes possessed the elementary 
contents of religion ” (p ib8), and had some belief in 
supernatural being*, of whom they spoke with rever¬ 
ence and of whom the “ great supernatural" was 
nameless and was referred to only with bated breath 
rhe value of Mr Mathew’s book is reduced by his 
constant re-statement of the theory which he advanced 
in 1899, in his “ Eaglehawk and Crow," and In an 
earlier paper He there claimed that the two totemic 
divisions named after the Eaglehawk and Crow were 
due to racial differences, he believed that the Aus¬ 
tralian aborigines have originated from the fusion 
of a dark “ Papuasian ” people, who were of the same 
race as the Tasmanians, with a fairer people who 
were possibly connected with the Dravidians of India, 
the Veddns of Ceylon, and the Toalas of Celebes 
He rc-states this view in an lnlioductory memoir, and 
repeats it, but without mentioning the strongest objec¬ 
tions to It, and still claiming in its support authors, 
sfich as Lydekker— who has long since abandoned It 
Mr Mathew admits that some tribes outside Aus¬ 
tralia are also divided into two exogamou* classes, 
and he appears disposed (p 140) to extend his racial 
theory to those cases Moreover, many Aus¬ 
tralian tribes are ’ divided into four classes 

Instead of into two, and as Mr Mathew 
admits that the fourfold division is not racial, 
it seems unnecessary to adopt his explanation 
for the division of the tribes into two classes Mr 
Mathew states that the light-blooded and dark-blooded 
sections may still be recognised among the Austra¬ 
lians, but, in quoting one of these cases he admits 
(p. 142) that his informants differed as to which 
section was the light and which the dark The differ¬ 
ence in colour appears to be as slight as the rest of 
the evidence in favour of Mr Mathew’s theory The 
account of the Kabi is, however, a useful contribution 
to Australian anthropology 


SOME CRITICAL SPECIES OF VERONICA 
Veronica prostrata L, Teucnum L , uud auitnaca L, 
nebst einem anhang Uber derm nachste verwandte . 
By Dr. Bruno Watxl. (Abh dor K.K Zool-Botan 
Gesellschaft In Wien Bd v, Heft 5) Pp 04+Tafel 
xlv (Jena Gustav "Fischer, 1910) Price 7 marks. 

D R WATZL has made a detailed study of three 
closely-allied %pedes in what is generally recog¬ 
nised as a very critical genus Bentham, when mono- 
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graphing the family Scrophulariaceue In De Candolle’s 
Prodromus (1846), grouped these species with a few 
oLhers as a subdivision Pentasepalte of the section 
Chnnuedrjs, characterised and distinguished from 
other subdivisions, and the majority of the species of 
the genus, bv the five-toothed calvx as contrasted with 
the usual four-toothed organ The disappearance, b\ 
gradual reduction, of the median sepal is one of the 
factors in the diminution of the zvgomorphy, which 
is a feature of the Veronica flower when compared 
with the more stnkinglv /\gomorphic forms typical 
of the family These pentasep'dous forms are to be 
regarded as nn older tvpe from which thi more 
numerous tetrusepalous have been domed, and Dr 
Watzl again directs attention to the fact that the 
character is a variable one, four-sepnlled flowers 
being of frequent occurrence 

None of the three species which are the subject of 
the memoir occurs in the British Isles, but they are 
widely distributed in central and southern Europe 
Veronica prostrata 19 the most constant of the three, 
besides the type only one form and one variety (from 
Siberia) are recognised There is, however, a con¬ 
siderable amount of variation in habit, degree of 
hairiness, and sure of parts, and, as shown by 
plate v , the lenf displa>s great variety in size and 
form In specimens from different localities lhe other 
two species are remarkably polymorphic, and are sub¬ 
divided b\ the writer into a series of subspecies, varie¬ 
ties, and forms, with, in several cases, a number of 
transition'll forms between the different subspecies 
Dr Watzl has made a careful and exhausti\e stud) 
of a large senes of specimens from central and 
southern Europe, as w'cll as of the citations in the 
numerous European floras, and the results of his work 
will have a special Interest for the critical student of 
the European flora It is inevitable, however, that 
the personal element should enter into such a detailed 
stud) of a highly variable species occurring over a 
somewhat extended area, and it is probable that other 
critical students of the same group would not entirely 
concur with the limitations of forms and varieties 
which are adopted by Dr Watzl A B. R 


SCHOOL DRAWING 

(1) A Course of Drawing for the Standards Betng 
a Selection of Sheets from “A Complete Course of 
Free-Arm and Industrial Drawing' 1 By J. W T 
Vinall Pp 34 + xxlv charts. (London Blackie 
and Son, Ltd., 1910) Price 6* net 
(a) batural and Common Objects tn Primary Draw¬ 
ing, with bull Directions as to Thetr Use A 
Handbook for Teachers By J W 1 Vinall Pp 
v + 68 (London Blackie and Son, Ltd, 1910) 
Pncegf 6 d net 

(OT^nE issue of the author’s "Complete Course of 
Free-Arm and Industrial Drawing," in sec¬ 
tionalism wise step that will be much appreciated bv 
teachers The first portion, published as “A Course 
of Kindergarten Drawing, for Infants and Small Chil¬ 
dren,'^hos now been followed bv a second and more 
advanced selection under the title given above It 
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outlines a progressive school course tot youths fiFOtaf' 
six years upwards, corresponding to standards I. to 
VII and bevond The first six plates deal with brush 
work and the principles of colour harmony* with 
applications to natural objects and ornamental designs. 
The next six illustrate a well-gr&ded course of free- 
arm drawing in coloured chalks, based on circular, 
elliptic, and compound curves, The applications to 
natural and familiar objects, to ornamental patterns 
and designs, with reference to the laws of growth, 
repetition, and radiation, are verv numerous and in¬ 
tensely interesting The remaining charts comprise 
free-hand drawing in pencil, crayon, and with the 
pen, further brush work and shading, and modd" and 
perspective drawing, with technical and other applica¬ 
tions The plates are accompanied bv a very lucid 
and suggestive description that will prove most valu¬ 
able to teachers. They arc beautifully executed, 
generall) in colours As a whole, the work forms as 
admirable a course of school drawing as could be 
desired, and impresses the reader with the great educa¬ 
tional value of training conducted on lines indicated 
bv the author 

(2) This is a ntw work. Intended to be supplemen¬ 
tal to the one noticed above, its main object being 
to assist the teacher in the ^election of objects, pro¬ 
perty graded and suitable for class instruction in 
drawing in elementary schools It is based on the 
sv 1 (abuses of the English and Scottish Boards of 
Education The objects are displayed in a number of 
plates, to which teachers will often be glad to refer 
lhe illustrations include familiar objects in common 
use, nature forms and specutiens, subjects for 
measured drawings, and specimens of alphabets and 
printing The plates ore described in the text, and 
are preceded by a general discussion of the aims and 
qualifications of the teacher, of the apparatus used, 
and of the methods of work lhe book can be recom¬ 
mended to teachers as affording valuable guidance in 
their work 


OUR BOOK SHELF. 

Iron and Steel Analysts Vol 1 , Ordinary Consti¬ 
tuents B> A Campion Pp 80 (Glasgow 

Fraser, Asher and Co , Ltd 1910) 

This, small handbook gives a detailed account of the 
methods used in determining the six or seven elements 
invanablv occurring in pig-irons and ordinary steels, 
and also those employed in the proximate analysis 
of coal 

With few exceptions, one method only is described 
for each element, and in every cate one which hat 
been in use (with modifications) In steelrworks' 
laboratories for many years Although, therefore, 
there is nothing new by way of contribution to die 
existing literature on the subject, the book 11 emin¬ 
ently suited to beginners It js doubtful, however, 
whether the author’s hope thaft works chemists will 
find the book useful Will be realised, as some of the 
methods described are by no means quick enough. 
Rapidity, consistent with accuracy, is a very impor¬ 
tant consideration in steel-works laboratories, a fact 
which the author obviously recognises In the preface. 

The opening out of grey irons with hydrochloric 
acid in silicon determinations, as described in this 
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book, has been largely superseded by the more rapid 
find trust worthy process ot Drown The gravimetric 
ihethod* described for manganese and phosphorus 
are cumbersome In the case of the former, the 
Importance of neutralising the acid solution of ferric 
ana manganese chlorides at a boiling temperature 
is wrongly Insisted upon, and the washing of the 
voluminous basic ferric acetate precipitate should have 
been avoided 

Manganese furnishes one of the cases in which 
alternative volumetric methods are described, the first 
of which is undoubtedly more accurate than the 
gravimetric method as carried out by the author Vn 
alternative process, preferably volumetric, for the de¬ 
termination of phosphorus, would have materially 
increased the value of the book The other elements, 
and particularly the most important one (carbon), are 
dealt with m a \ery satisfactory manner F l 


large proportion of the crew of every vessel which 
went on a protracted voyage 
Englishmen fitted out expedition after expedition, 
many times for no return, sometimes for a return of 
hundreds per cent on their outlay, for the capture 
of one rich corrack might suffice to pay the cost of 
a large expedition in this atmosphere Hawkins 
began the slave trade, Sir Richard Grenville fought hln 
good fight off the A/ores, and Howard and his cap¬ 
tains harassed tho Armada and made its efforts fruit¬ 
less In this spirit Sidney died at £utphen These 
heroic efforts form part of the great struggle for Pro¬ 
testantism which lies at the background^ of the Jife- 
story of the thirteen heroes as depicted In this splendid 
gift-book by n sometime master at Harrow School 
Well illustrated and produced, this book will delight 
the heart of most bo>s and many girls, even those of 
somewhat mature age Q C \V 


The Potter’s Craft A Practical Guide for the Studio 
and Workshop By F Binns Pp 171 (London 
Constable and Co , Ltd , 1910) Price 6s net 

Tub preface lends to great expectations, for the author 
saysi—* I his book is the outcome of an experience 
extending over a period of thirty-six years lwent) 
years ago it would have been impossible for the science 
of ceramics was not then born " The book itself is, 
however, very disappointing, and cannot be con¬ 
sidered as a serious contribution to ceramic science 
It is written apparently for the amateur potter, it 
certainly would not be of use to anyone else, and there 
Is nothing in it that was not known twenty veurs 
and more ugo 

Much of the book is taken up with photographs and 
descriptions of two well-known processes, viz, 
lk mould-making“ and “throwing” These could be 
much better learnt and understood by u visit to a 
pottery, certainly no one will ever learn to be a crafts¬ 
man by studying the book When one knows the time 
it takes for a professional potter to learn to throw 
even simple small pieces to a given size, it seems 
almost ludicrous to write as the author does of an 
wnateur making vases two or three feet high by doing 
the work in sections The chapter on glazes and 
glazing can lead to nothing but disappointment 

i t 1* hard to believe that the author has hid 
Brest practical experience when we see him trvinir 
to deal with “the defects of glazes" in about two 
P?]^ 8 , For example, practical men know what a 
difficult problem ‘ the plnhollng of glazes" is, and 
now many and varied are the causes which produce 
it Mr. Binns devotes two lines to It !—" Pinholes 
appear In the glaze when cool Too rapid cooling is 
the cause " It is difficult to write with patience of 
thto kind of treatment, particularly when we remem- 
her the preface 

Heroes of the F.htabeUtan Age Stirring Records of 
the Intrepid Bravery and Boundless Resource of the 
Men of Queen Elisabeth’s Reign By E Gilllnt 
(London hecley and Co, Ltd,, 1911) Price 5* 

Tub stout-hearted men who sailed the seas in the days 
of England's awakening were Indeed heroes rhetr 
««rts were made with the degrees of longitude at 
different latitudes of equal length, they were in- 
accurate even as regards the shores of the English 
Channel, for It Is one of the claims to renown of John 
Paws that he surveyed the Channel coasts in addition 
Arctlc > «* Magellan Straits, and of the 
Spay Isles, They dared to cross the Atlantic in ten- 
tavvessels, for the Squirrel, in which Sir Humphrey 
'GlHjol was lefet, was of this sice; they took five 
-gttnftf on the voyage to the Cape of Good Hope, and 
' chances were that disease alone would kill off a 
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International Language and Science Considerations 
on the Introduction of an International Language 
into Science By Profs L Couturat, O Jespcrsen, 
R Lorenz, W Ostwald, and I- PHundler Trans¬ 
lated by Prof F G Donnnn Pp ix + 87 (Lon¬ 
don Constable and Co, Ltd , 1910) Price as 
net 

[nternaewna Matematikal Lextko eti Ido , Germana 
Angla, tranca e Itahana bv Dr Louis Couturat 
Pp 36 (Jena Gustav Fischer, 1910) Price 150 
marks 

Thk first of these books is an English edition of a 
work tho German edition of which wus reviewed in 
Naturr for August 19, 1909 The tranblator is Prof 
F G Donnnn, of Liverpool University The “ Inter- 
naciona Matematikal Lexiko," by Dr Louis Couturat, 
contains all the technical terms commonly used in 
mathematics The language of tho International 
Commission constitutes in many respects a great ad¬ 
vance on its predecessors If there is one feature that 
possibly calls for improvement, it is that the new 
language is not based on Latin as much as it might 
be, In view of the fact that I-at in is taught in schools 
in every civilised country Bv adopting the Latin 
vocabulary free from all unnecessary grammatical 
technicalities, the need of a new language could have 
largely been obviated It is true that a large propor¬ 
tion of the words are taken from Latin, but there ore 
exceptions, such as 44 lasta “ for ultimate, 44 sam- 
centra, sam-foka," and so forth! for concentric and 
confocal, “ringo" for annulus, and “helpanta” for 
auxiliary 

The Presentation of Reality Bv Dr Helen 
Wodehouse, Pp x + 163 (Cambridge University 
Press, lqio) Price 3s net 

In this little book Dr Wodehouse (who is lecturer in 
philosophy in the University of Birmingham) attempts 
a description of knowledge from the point of view of 
a philosophical psychology She avoids metaphysics 
as far as possible, but maintains that in all cognitive 
experience we come into immediate contact with ob¬ 
jective reality, of the existence of which we have in 
experience an irrefutable witness, and that on all levels 
of cognition, sensuous or Intellectual, this happens In 
the same way, namely, by the presentation of an object 
to a subject 

The author's metaphysical inclinations seem to be 
towards the school of Reid, while among recent writers 
her affinities are with Dr fames Ward, Dr G. F 
Stout, and Dr A Meinong Bradley on the one hand, 
and Tames on the other, come in for acute criticism, 
Dr. Wodehouse believing strongly—as against the 
great pragmatist—that reality does not wait for our 
thlrildng to make it, though the discovery of reality 
does; that some discoveries can be made, and that ft 
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It the duty of philosophers to go on trying to make 
them, with which, no doubt, both pragmatists and 
absolutists would agree Indeed* “in spite of every¬ 
thing, this is presumably the real standpoint of all of 
*• 


Lessons on Elementary Hygiene and Sanitation, with 
Spectal Reference to the 1 topics By VV T Prout 
Second edition, 1909 Pp xx + 159 (London: J 
and A Churchill, 1908) Price 2s 6 d net 
We ore not surprised that this little book has passed 
Into a second edition The plan of it is well conceived 
and the matter excellently written. It tells in the 
simplest language, with many appropriate compari¬ 
sons which drive home the meaning, the structure of 
the bodv and its functions, how health may be safe¬ 
guarded, and how disease is propagated Disease 

P germs, their mode of spread and entrance into the 
, are explained, and the salient points with re- 
to the principal infective diseases are adequately 
considered Being avowedly written for residents In 
the tropics, and in particular for those In Freetown, 
West Africa, diseases like malaria, cholera, plague, 
sleeping sickness, leprosy, &c , receive considerable 
attention, but otherwise the details gUen are equally 
applicable to the hygiene of any district 
Chapters on water supply and its purification, the 
dwelling and sewage removal, rexpimtion and ven¬ 
tilation, diet nnd clothing are included, pnd render 
the book a complete popular exposition of the prin¬ 
ciples of hygiene It is also well and sufficiently 
Illustrated R T H 


Aeroplane Patents By Robt M Neilson Pp x+ 
91 (London Constable and Co , Ltd , 1910) 
Price 4« 6d net. 

THIS is a useful book, which may be recommended to 
all who are Interested in the subject of aeronautics 
It begins with thirteen pages of sound advice to in¬ 
ventors, and continues with a but and description of 
the various patents relating to hcavier-than-air flying 
machines The list does 'not profess to be complete 
or exhaustive, but it contains all the important patents 
and most of the minor ones are mentioned The de¬ 
scriptions given are sufficient to explain the objects 
and claims made In each case 
The period covered bv the list extends from i860 to 
1910, and perhaps the most interesting matter which 
It brings to our notice is the enormous increase in 
the number of patents relating to aeronautics taken 
out since 1907 From i860 to 1906 the average 
number of patents was about tdx per year In 1906 
die number was 39, in 1907, as, in 1908, 115, in 
1909, 75? ■ «nd 1910 (for eight months), 413 
That but a small percentage of the patents should 
be of value W only what might be expected, but the 
total number is evidence of the attention which is 
being given to the subject 

Stray Leaves on Travel , Sport, Animals. and Kindred 
Subjects By J C Walter Pp xll+295 (Lon¬ 
don • Kegan Paul, Trench, Trubner and Co , Ltd ( 
1910 ) Price 5-r net. 

The ten chapters making up this book are for the 
most part extracts from the author’s diaries written 
among* the scenes described, and papers prepared for 
meetings of a natural history society 
The Conversational style adopted makes reading 
easy, and the persevering reader will Incidentally accu¬ 
mulate much useful Information about the countries 
lit \jhJch the author has travelled, and become 
acquAhted with the habits of many animals which 
have aroused the author’s Interest, Mr Walter’s 
wanderings have by no means been confined to his 
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own country; we have chapter* dealing with hie epnltf. 
siom in Egypt and Palestine, France, Switttrtknd, 
and Italy respectively On each of his numerous 
journeys Mr. Walter was an industrious diarist 

isoo Mining Examination Questions, Arranged and 
compiled bv G L Kerr Pp. xxvli + tii (Lon¬ 
don Crosby Lockwood and Son, 1911,) race 
is 6 d net. 

Ihkse questions haw* been selected principally from 
the papers set at the examinations held in the different 
districts of Britain for managers’ and under-managers’ 
certificates The volume also contains copies of venti¬ 
lation plans set at these examinations, ana suggestions 
to candidates who desire to qualify for mine managers’ 
certificates 

To some of the questions answers have been given, 
but to the majority of them this has intentionally not 
been done The compiler explains that the correct 
answer for any given question will vary somewhat 
according to the formula used, and in mining unfor¬ 
tunately no uniform set of formula has yet been 
accepted 

Chez lex Fran^atx Edited bv H Carter With 
Exercises, by C F Shearson Pp viI+171 + vu 
(London A and C Black, 1910) Price 2s 

This well-selected collection of passages In French* 
from writers of recognised literary merit, dealing with 
France and French customs, should prove useful in 
classes where some progress has been made in the 
study of the language The book should be particu¬ 
larly sor\ icenble in connection with elementary 
geographical teaching 


LETTERS TO THE EDITOR 

[7 he Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond vnth the writers of, rejected 
manuscripts intended for this or any other part of Natuxk. 
No notice is taken of anonymous communications ] 

A Biological Inquiry Into ths Nature of lfslamsm In 
Amphtdasts bctulana, Linn* 

It is well known to entomologist* that dark \aneties 
of several specie* of moths have recently become Increas¬ 
ingly common in many localities within the British Lies 
and also that the dark forms are appearing In fresh 
districts 

It is very desirable and Important to know whether the 
colour of tfusne dark rates of moths is protective or whether 
it has some other significance 
Before, however, any definite explanation of these 
phenomena can be attempted, it Is necessary to have as 
complete a knowledge as possible of all the circumstances 
which art likely to have any Influence on the bpecies 
known to exhibit this metamc change One significant 

point in connection with my inquiry concerns the resting 
nabits of the moths which are subject to this melanic 
variation For example, It is Important to know whether 
the light-coloured moths (1.* the peppered form of Amphi~ 
dasts behdana ) generally rest during the day on lichen- 
covered trunks of trees or any other UghNcoloured object, 
and alio whether the dark insects (as the form 
Doubledayarla of A bstmlana) select black tree trunks or 
other dark-coloured objects on wh|ch to rest 
Information of this nature can, however, be obtained 
only by the cooperation of very many entomologists, for 
the chance of obtaining sufficient evidence from the* 
observ at i ons of one or two persons is very remote I 
should therefore be extremely grateful if entomologist* 
would assist me in collecting Information regarding thw 
retting habits of any of the undermentioned species betotfg-^ 
Ing to the Geomttm which may have come under thmr 
notice *— 
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. Jbmphidtti* bctuUria ( P sp pf od Moth) 

AmfkiddtU fradromori* (Oak Beauty) 

OmUtfUta btfentqta (Scafloped Haset) 

PhgaUa ptloi&na (Pale BrlntUed Beauty) 

Boarmia repandaUx (Mottled Beauty) 

Beamifo aWetoria (Satin Carpet) 

Boarmfo rkombotdaria (Willow Beauty) 

Guophot obtcurata (Annulet) 

Hybtmia progemnwie (Dotted Border). 

Scheme of particulars 1— 

(1) State* If possible, the number of specimens of each 
variety (Ught or dark, fcc) of the above species that have 
been observed at rest, together with particulars as to the 
object upon which they were found, and also say whether 
they were conspicuous or well protected by their coloui 
(a) State* If possible, whether the species Is abundant, 
fairly common, or ram In the locality to which reference 
of the. observation is made 

(3) If It Is not possible to answer the foregoing ques¬ 
tions, any other information concerning observation* of 
a general character wlU be very acceptable 

AU help received will be fully acknowledged on publica¬ 
tion, ana I would like here to express (as it has not yel 
been possible to publish anything upon the subject) my great 
Indebtedness to those entomologists who have previously 
sent valuable Infoimation concerning the distribution, &c, 
of the various forms of A betulana in their own par¬ 
ticular localities in compliance with a former request 
The Unlverblty, Manchester II S Lei oh. 


Protactlon from •* White Ante n and other Paata. 

In a recent number of Naturx there was a note on 
the subject of ants In general and white ants in particular 
(they are not ants, but that does not matter, as they 
are 11 so called "), in which it Is said that the Admiralty 
has decided in favour of 41 blue oil " Blue oil is the 
residue left In the distillation of mineral oils after the 
Isolation of keroslne (called petroleum In England) and 
paraffin I therefore venture to give you my experience 
In regard to the same and as to some other cognate 
matters. 

Some twenty years ago I bought a cottage at Mitta- 
gong, about eighty miles from Sydney, it was furnished, 
and when I went there for a night I heard a continual 
rasping sound whilst In bed, and next morning, on 
examining the place, I found It was Infested with white 
ants They had eaten the pine lining in two rooms, <ts 
well as the uprights of a door 
I was then connected with a kerosine company, and 
Immediately got a quantity of blue oil, which 1 had 
sprinkled all round the foundation of the house with a 
watering-can The result u that the lining is in the 
same condition that it was twenty years ago This N 
not an isolated Instance, because during that time I have 
had much experience of 44 white ants, and have always 
found that they cannot work If they are cut off from 
connection with the ground, from which they get moisture, 
which Is necessary for them, and they do not seem able 
to cut through ground saturated with blue oil 
There la another matter to which I may refer In this 
letter When l bought my present home, in 188a, I found 
»it hiH of weeds and ants 1 have got rid of both by 
extermination, and with the latter of aphis and almost 
entirely of scale insects Of the former I have not seen 
one for the past fourteen or fifteen years My first experi¬ 
ence was with black aphis, by which the leaves of a 
nectarine tree were all curled up, whilst ants were con¬ 
tinually running up and down the stem I had read Sir 
John Lubbock's account of ants carrying the eggs of aphis 
to their neats, and I therefore shaved off the rough bark 
and chalked the stem for a foot or so, and the result was 
that the ants soon ceased tp visit the tree, and we had a 
heekby tree and a fair crop of fruit I may say that, so 
fir as my observation goes, ants cannot climb up a 
chalked Stem or post, as tl>e chalk comes off with their 

last and they fall down, I ant not sure that this Is the 

qmset toforMtdWon, as l have seen that if a broad 
She it drawn round a meat-dish standing on a 

the ants seldom get across It, and If they do It is 
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oohr by some place being misled In chalking They aeecn 
to leave a trace of formic acid behind them which guides 
the followers, and, combining with the calcium of the 
chalk, deprives them of their clue 

As to ants in general, I may say that after trying 
various ways to get rid of them I have come to an 
effectual method, that la, to find their nests and poor 
down each hole two ounces of a solution of cyanide of 
potassium. Two ounces per gallon Is the strength I hade 
used, but It might be weaker The ants are not all klUgd 
by the first dose, for some are out foraging, and oae 
cannot be oertaln of killing all the queens, but by giving 
them a dose once a week or a fortnight it is posslMt to 
get rid of them 

There is another matter I may mention Some thirty- 
nine or forty years ago I observed an old shingle-roofed 
cottage at Maitland It had two dormer windows, tfce 
sides of which had been painted white with white l e ad. 
The whole of the roof was rotten with fungoid growth 
except below the dormers, where the paint had been 
washed down by the rain, leaving a white streak, and 
there the shingles were nearly « good as they were whan 
put on It was therefore evident that white lead was j 
inimical to fungoid vegetation 

When I came to my present home I had outside 
Venetian blinds, and the 11 ladder* 14 got quite rotten In 
three years, evidently by fungoid growing In getting new 
ladders I steeped them in a solution of acetate of lead 
(6 ounces to the gallon), and they lasted for thirteen yeas*, 
being by that time worn out by friction In moving them 
up and down Acetate of lead is soon converted Into white 
lead by atmospheric carbon dioxide 1 have used the 
same process with a sheet surrounding a shower bath 
which in six months was black with “mould, 11 and now 
It is in as good condition at> it was ten warn ago 

Wn l, A Dixon 

97 Pitt Street, Sydney, October 31 


January Msteor*. 

The moat noteworthy of the January meteor shower* 
It that of the Quadrontld* Owing to ihp great northerly 
declination of 'Sne radiant, these meteors can be observed 
at any hour of 1 the night, and being long-pathed they may, 
if fairly numerous, present quite a striking display In 
19ix the maximum will fall on the night of January 3, 
computed particulars of which and of other subsequent 
meteor showers are here bummariwd 
Epoch January 3, nh (GMT), fourteenth order of 
magnitude Principal maximum January 3, iah. 30m , 
secondary maximum January 3, i6h 30m 
Epoch January 4, 13I1 30m., seventeenth order of magni¬ 
tude Principal maximum Januerv 3, lah 40m , 
secondary maximum January 3, 6h 30m 
Epoch Januarj 6, ash , approximately sixth order of 
magnitude. Principal maximum January 5, 14b 10m , 

secondary maximum January 5, ah 45m 
Epoch January 6, ah 30m , fifteenth order of magni¬ 
tude Principal maximum January 7, qh 45m , secondary 
maximum January 7, 7b 

Epoch January 11,4b 40m , eighteenth order of magni¬ 
tude Principal maximum January is, aih , wondary 
maxima January 11, 4b som., and January is, 13b 15m 
Epoch January 12, ign , seventeenth order of magni¬ 
tude* Principal maximum January 14, gh sum , 
secondary maximum January 14 i6h 30m 
Epoch January 19, 17b , fifth order of magnitude 
Principal maximum January 18, 7I1 30m , secondary 
maximum January 19, sh 15m 
Epoch January si, 8h 30m , twelfth order of magnitude 
Principal maximum January as, 33I1 30m , secondary 
maximum January as, i8h 30m 
Ths Intensity of a meteoric epoch Is Inversely as Its 
order of eiji|nltude* Thus the heaviest maximum occurs 
on January 3 , as it belongs to an epoch of the fifth order 
of magnitude, which Is the highest of the month Owing, 
however, to the times at which Its maxima occur, and alto 
to other circumstances, this epoch will not furnish so many 
meteors as the first wo of the month, which haw their 
principal maxima shortly after midnight on January 3 
Dublin John R. Hxnky. 
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EXCAVATIONS IN CRETE 1 

S WIMMING in the blue sea of the Gulf of Mirabcllo 
(well bo named!) on the north coast of Crete is 
a solitary isle the name of which is beautiful in its 
Greek shape of Pseira but by no me ink so lovely 


PksU ] 

F a i —IWn from Kmvou l 

when translated Into English for pa means 
louse lhe polite geographer Kiepcrt has in his 
map turned Pseira into Psyra (which is so 

much nicer) but Pseira Lauun el is its mme 
Seen from the west it reminds on 
of the Bass but from the heights of 
the bndle-path leading over the cliffs 
from Kavousi to Tourloti we see how 
low and insignificant it really is in 
comparison with the coast hills 1 
looks little more than a long low 
shoal It is barren and waterless 
and no man lives there only a fe\ 

f loats derive a precan mis subsistence 
rom the scrubbj herbage wh ch 
covers a portion of it the rest is b re 
rock Yet th s unpromising place 
was the site three thousand venrs 
ago of a fk wishing settlement of 
men in w hich wealth ex t»ted and art 
was fostered 

Readers >f Nature will remember 
that some years ago Mu* Boyd (the 
present Mrs Hawes) excavated Ur 
the University of Pennsylvania in 
ancient Cretan town on the spot 
which bears the name of Gournta on 
the mainland not far from Pseira 
articles describing her work hive 
appeared more than once in these 
columns With her wa* workn^ 
a young American archseologut Mr 
Richard B Seager who after the 
close the work at GouraA ex 
cavated a settlement at Vasilikf n the isthmus of 
Hierapetra half way between GourmA and Kavousi 
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which Is opposite Pseira The results of his work at 
Vasihki were reviewed in Nature of September 6, 
1906 His next essay was the exploration of Pseira 
where certain indications seemed to promise success 
in digging Nor were these expectations dis¬ 
appointed On the small tongue of land which 
forms the eastern side of the tinv cove 
which is the harbour of Pseira (a 
haven just large enough to hold a 
couple of caiques) were discovered the 
remains of an ancient town with 
streets of houses descending steeply to 
the sea It was a tiny place though 
when it was made it was bigger than 
it seems now for the land has sunk 
everywhere along this coast since the 
otd M nc an times and now the waves 
u ish into the houses All the ancient 
Cretin towns of the Bronze age seem 
t have been small as was GourmA 
judging b\ our standards with n*r 
row streets some five feet broad it 
nost tnd cramped houses with tiny 
room 

But their small size was not the 
result f small ideas or lack of cul 
ture In the ruined houses of these 
ancient towns have been found 
treasures of ancient art of that most 
ancient art of Greece the irt of the 
Heroic lge which is older by a 
thousand years than the Greek art 
of the schools And waterless barren 
little Pseira has yielded objects of art 
finer than most of those found at GourmA and hardly 
inferior to many of those discovered by Dr Evans at 
Knossos (though of course in much less number) 
We may instance the relief fresco of the lidy or 


goddess published in plate v and the vases in F* 9 
and plate vil of Mr Seager s report on his excava* 
tions which lies before us 
A cursory glance at these and the other illustrations 
of the report shows us that at Pseira the best tradi¬ 
tions of Knoesian art were followed and it is evident 
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that the little island was really 4 wealthier than 
GoumtA, which at the time (about 1700-1400 dc) was 
probably the local provincial capital of the Lihmus 
district. This wealth must have been due to seafaring 
trade, and probably to ft great fishing industry, for 
agriculture there could be none on Pseira, even if in 
those days (as seems likely) there were water spring* 
which now nave dried up 

Then, about the end of the First Late Minoan Period 
(about i£oo bc), came a catastrophe The town, 
which, like other settlements of the Cretan thaloswv 
crats, even on the coast, was undefended by walls 
and open to attack, was taken, destroyed, and sacked 
by some unknown enemy. It never recovered, being 
only occupied for a short time during the Roman 
period. 

To this disaster we owe, as Mr Seoger well points 
out, the preservation of so many objects of high in¬ 
terest Gold, siver, and bronze were all looted and 
carried off, hence the comparative rarity of metal 
objects But the fine pottery which is of so great 
Interest to us now as evidence of the culture of its 
makers was unvalued by sea-robbers, and so, here, 
as clsewheTe in ancient towns which have been de¬ 
stroyed by a catastrophe, we find this pottery and 
other remains of value to us exactly where it was left 
by the expelled or destroyed owners, or where tho rage 
ot the conqueror cast it forth 11 On all site* the period 
of destruction is the one which leaves the richest 
harvest for the excavator. As long as a site is in 
continuous occupation the earlier deposits arc only llie 
refuse of breakage and objects which have ceased to 
be of service to their owmers They are thrown into 
rubbUh-hcnps and used as artificial fillings to make 
even floors over naturally uneven surfaces Where, 
as at Pseira, the town was destroyed in the height of 
its prosperity, with no extensive later settlements to 
disturb its ruins, the finds are, of course, unusually 
rich " (p 10) 

I have no space for any critical discussion of tech¬ 
nical points of archaeology, but may say that Mr 
Seager's description of ms finds in this summary 
report is both able and interesting Tho publication is 
well produced, its plates are admirable, and its line 
Illustrations well and accurately drawn It Is a worthy 
addition to the senes of anthropological publications 
of the Pennsylvania University Museum, of which it 
forms the first number in the third volume Soon we 
hope to see a similar report on Mr Seager's later and 
still more Interesting discoveries at Mokhlos, another 
We, east of Pseira, where tombs have yielded gold 
treasures like those of Trov, and as did Mr Senger 
Is to be congratluated on his admirable contributions 
to the great work, important and useful alike to 
science and to art, which is being carried out bv the 
excavators of ancient Crete H. R. Hall. 


THE LEiD GLAZE QUESTION 1 
'T'HE report referred to below is the outcome of the 
* deliberations of a committee appointed by Lord 
Gladstone in May, 1908, to consider a question w hich 
hgs engaged the attention of the Home Office and 
Parliament for several yean past, and has already 
been the subject of inquiry by several depart¬ 
mental committees. It is a matter of common know¬ 
ledge that persons engaged in the making of earthen¬ 
ware and china are subjected to considerable risk to 
^health from two main coses—dust and lead The 

l ftthon of the DopartiMBt Commit too appointed to Inquin Into tho 
BwiferfrwfeWNUot on tho um of Lend Sad tho Dongwr or Injury to Heilth 
Mfag fnm Duet aad ether GeHare la tbo Manufacture of Kartnonwen and 
(10* aad In the P ro cemee Incidental thereto, Indudbm tho Making of 
Traaefarf. Proemtod to both Kousae of Parliament hr Com- 
(**y Yel L Report Pp. yiif 190. (London H M S 0 , 
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dust arises from the finely-divided silidous matter, 
mainly ground flint, employed in various stages and 
processes of ceramic manufacture, this when breathed 
gives rise to distresblng bronchial and lung troubles, 
and in an aggravated form leads to the malady known 
as “ potter's rot " 

The danger arising from dust may be largely 
obviated by the u*e of mechanical and other appliances 
whereby the operative is prevented from inhaling the 
dust-laden atmosphere. By the more general use of 
exhaust-fans or other suitable ventilating machinery, 
and by the employment of respirators, cases of 
“potter's rot" are less frequent now than formerly. 
At the same time much remuins to be done by a more 
stringent application of these remedial measures It 
was only in 1894 that the Home Office issued the first 
code ot special rules dealing with dusty processes 
The evil is patent and notorious, it is, however, not 
very satisfactory to be told that we must wait for die 
statistics of 1920-2 before we can estimate the real 
value of these special rules If public opinion moved 
as fast on the dust problem as it has on the lead 
question, we should not have to wait ten or twelve 
years before this crying evil was absolutely stamped 
out, and “potter's rot" become as much a dung of 
the past as “phossy jaw" 

It is, however, mainly to the dangers attendant on 
the use of lead m pottery manufacture that public 
sentiment has been roused, and it has been largely 
in deference to this feeling that the several depart¬ 
mental committees above alluded to have been ap¬ 
pointed It is only bv “pegging aw r ay" in this 
manner that such amelioration a* has been secured 
has been reached 

The pottery industry in this country is mainly 
centred in North Staffordshire Of the 63,000 workers 
in the 550 factories scattered throughout the United 
Kingdom, 48,000 are employed in the 320 “pot- 
banks " in the district known as the “ Potteries " 
Owing to special circumstances, arising largely from 
local conditions of employment, no systematic 
attempts to grapple with the evil of lead poisoning 
have been made by the manufacture rs us a body 
Individual firms, with intelligent management, have 
succeeded in minimising the mischief, but the laxity 
of other firms has at times more than neutralised 
the benefits which have been secured by the more 
general adoption of the precautionary measure which 
common-sense seemed to indicate and experi¬ 
ence has shown to be adequate The manufacturers 
as a body have, in fact, been content to wait until 
outside pressure has forced them into action, mainly 
by rules and regulations issued by the Home Office, 
and based on the suggestions or recommendations of 
departmental committees appointed ad hoc 

The committee which ha* now reported has gone 
over much of the ground already tnversed by Its 
predecessors, or whidi occupied the attention of those 
engaged in the prolonged arbitration under I-ord 
James, leading up to the special rules of December, 
1903. But It cannot be said that anv real progress 
has been made Although it has been established that 
a large amount of earthenware can be made without 
the use of lead in any form, and even in the cases 
where lead must be used, it has been proved that the 
lead may be so combined that it 19 practically inno¬ 
cuous, the manufacturers as a body have hitherto 
resisted any attempt to prescribe a schedule of articles 
which should be made with leadless glaze, or to bind 
themselves to use glazes in which the lead is in an 
Innocuous form They, In fact, demand unrestricted 
liberty to use any materials they think necessary for 
their purposes The loud cry of "foreign competi¬ 
tion” is sufficient to drown the still, small voice of 
pity raised on behalf of the workers 
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Now it it absolutely certain that under such condi 
bens lead pot toning in pottery manufacture will con 
ttnue to occur The tending manufacturer* through 
their counsel in the court* of the arbitration proceed 
mgs before Lord Jamet of Hereford in 1903 promited 
the extirpat on of lead poisoning under the rules then 
proponed but that promise hat not been kept On 
the contrary things are at bad as ever That mom 
might be done under the rule* at they stand would 
teem to follow from the statistical information 
furnished by the committee They examined into the 
record of the 550 potteries which have been placed 
under these special rules during the period 1904 to 
*906 and they find that during these five years — 

S potteries have been responsible for 75 cases 
17 119 

15* 3*3 


la all 173 


5*7 


leaving 377 potteries out of the 550 in which no cases 
have occurred at all In other words 3a per cent 
have an average of three case* every five years wh le 
68 per cent are entirely free from the disease In the 
173 potteries in which the disease has occurred there 
are 4 800 workers as against some a 000 in the other 
potteries The conclusion would see91 to be obv ous 
It is in certain relatively large Works that the cases 
of lead poisoning are most frequent and this can only 
be due to bad management imperfect supervision or 
inadequate protective appliances 
During the period 1901-9 865 
ing in 


pottery w 
arose from glare 


cases of lead poison 
worker* were reported Of these 788 
ire processes whereas only 51 were aue 
to decorative processes Lead glato is therefore the 
mam cause of the evil 

It cannot be said that the condus ons of the com 
msttee now reporting have tended in the slightest 
degree towards a solution of this grave evil All the 
conditions to which lead poisoning in ceramic manu 
facture ts due are perfectly well known but the com 
mittoe was apparently unable or unwilling to make 
any definite suggestions as to remedies The com¬ 
mittee pleads that it was in a difficult position The 
members of the committee r ep res e nting the manufac¬ 
turers were entirely opposed to any restriction in the 
use of raw lead the representatives of the workers 
seeing the comparatively harmless character of low* 
sofubTUty glazes would be glad to see them generally 
introduced, but have to consider the grave risk of loss 
of employment which any dislocation of the industry 
due to their introduction might entail Might not 
would Taking die question of glazes as a whole 
two foots says the committee are beyond dispute — 

In the first place the danger to the workers of 
hand) eg raw lead Is very real in the second It lev dent 
that however tmsu table letdletfl and low sotottttty gMuted 
ady be for certain d«iM of ware there t a consider* 
fibte quantity mads for which they are quite satisfactory 

But the members of the committee are unable to 
make up their minds what classes of ware an repre^ 
seated by this considerable quantity although the 
facts were before them They think however 

that every inducement and encouragement should be 
gtan to the manufacturers both to pcr se v c sc with their 
experiments in search of satisfactory and tow-eohiMI ty 
and to introduce them whenever possible. 


Also efforts should be made to arouse the Interest of 
put^hesera in the question The members think it 
was Established that pottery made with teadlest mid 
low solubility (gazes can be obtained of excellent 
quality and may consider that the desirability of 
insisting on being supplied with such ware should be 
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brought home to the public at 1 crg» LAatty H&tf 
are of opinion that— j 

the observance of the special rates has been far frag 
•at sfactory In the past many of the manufacturers do 
not appear to have regarded it aa Incumbent w them 
personally to lnsst upon it they have left tbs laltistive 
to the factory nspeetprs and in tutors they Should be 
made to real is that thay are themselves raponsible 

The committee obviously had not the courage of its 
convictions It is difficult to imagine any more feeble 
or inconclusive conclusions No constructive action 
s e e med to be possible to it its only pobev was 
that of ktuu^faire Ifee net upshot of the inquiry is 
that the whole position is not one whit ameliorated 
the operatives apparently are still to remain the vic¬ 
tims of kx surveillance or of indifference and of 
official non interference 

The matter however cannot be allowed to rest in 
this position If the manufacturers claim for un 
restricted liberty to use such dangerous materials as 
they please is to be allowed they fnust be made to 
feel tne responsibility they therby incur by far more 
stringent measures than have hitherto been brought to 
bear upon them 


THE NEW ENCYCIOPFD 1 A O * WOR 1 

AlZHETHER by desgn or by accident the new 
” edition f tn v work hi* appeared at an oppor 
tunc time since the success of the Venna Gxh btion 
has attracted an even more than ordinary amount of 
attention to sports and pastimes of all sort* during 
the year now rapidly toning to a close Those who 
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possess the first vohntos of the original edition will 
find on comparing it with^its m c cost or a gnat 
change in regard to much of the subject-matter 
aviation having been practically cr e ated since the date 
of the appearance of the first edition while during 
the same period motors have come to the front as a 
means of oornmnaicatfan and everything In coandetfcfr 
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vrtth automobiles his been revolutionised So far as 
1 am capable of judging these articles as well is those 
devoted to archery athletics cricket &c are 
thoroughly up to date, and like the rest of the volume 
admirably illustrated 

On turning however to the articles on big game 
and big game shooting 1 notice that there is a con 
sidarable amount of repetition and overlapping while 
worse still one and the same species of animal is in 
several instances mentioned in different places under 
different names In the case of the 
reindeer or caribou for example the 
scientific name of the species is given 
on p 264 as Rangtftr tarandus on 
P 199 & 1 * C (» Csrvus) tarandus and 
on p 401 as Tarandus raneifer Take 
again the case of the Indian gazelle 
(Gaaetla bennetti) which is figured 
quite unnecessanfy in three different 
places The first figure p 75 bears 
the legend Ravine Deer -— i common 
sportsman s name—while it is alluded 
to in the text as the Chink era on 
p 256 the illustration is lettered 
Indian Gazelle while on p 412 the 
same figure reappears under the desig 
nation Chickara Again the West 
African dwirf buffalo is designated Rot 
caffer nanus on p 248 and Bos pumdus 
on/p vg 

These eccentricities in nomenclature 
are however by no means all the de¬ 
fects In the articles under considera 
tion The chita or hunting leopard 
for example In addition to being stvled 
Cynaelurus jubatus on p 408 and belts 
lubata two pages later is stated on thi 
former to be nearly related to the 
leopard and on p 410 the Indian 
•potted deer or chital is asserted to be 
a near ally of the fallow deer despite 
the fact that the pne wears its spotted 
livery all the year round and the other 
only In summer Worse than all we 
find On p 250 a photograph described 
as that of the a estern tur ( Capra 
caucasica) whereas it is really of the 
same individual as that depicted on 
p 252 under its proper title of tahr 
{Hetmtragus 1 endows) 

An error of another kind appears in 
the first article under the heading bison 
which Is devoted solely to the American 
representative of die group whereas it 
should have commenced with the 
European species whk&i Is the bison 

C f excellence the American animal 
^vbigjmly a kind of courtesy right to 

These and other} error s are due in 
die first place to what I regard as the 
pernicious principle of putting men of 
different opinions and in many cases 
of very different degrees of knowledge 
to write on the same subject or 
branches thereof and in the second 
place to the lack of a competent editor to revise and 
correlate the zoological articles and thus prevent use 
less and irritating repetition 
While fully appreciating the value of the work as 
a whoi*-whlch u re " '* L 


WESTERN LHIEA 1 

jy|R ARCH IBM D II 1 ILES work the 


fifty ye irs 


fty ye in» spent in western China, 
forms a valuable contribution to our knowledge of 
that vast region The volume before us is invested 
with special interest as it is the remnant of the 
labour to which he devoted the greater part of his 
life He was at heart an explorer although in busl- 
nw as a merchant m Chun^ keng much of h» thne 
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really a wonderful enterpine—the 
■bom And other error* In the biff jeajne portion are 
smoch to be deplored more eepeclaily as the article* 
are intended for the use of those who are not 
pro f e a* ed naturalists * L 
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was spent in difficult ind dangerous expeditions, 
which he earned out so successfully as to establish 
his fame ndt only as in intrepid traveller but as an 
authority on the western provinces of the empire Ha 
was an exception to tht majority of the foreign may 
chants one meets m China in his having acquired a 
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working* knowledge of the language, which proved of 
service to him In his travels and intercourse with the 
native*, and in obtaining trustworthy information, 

ihc present volume, unlike its predecessors, is made 
up of a senes of desultory notes or essa>s written at 
intervals during his fifty years in Chung-keng, the 
majorlt) having already appeared in some published 
form, while the remainder ure printed for the first 
time Taken together, they form an interesting addi¬ 
tion to the author’s well-known work, and are pub¬ 
lished as they were written, no attempt being mode 
to edit or rearrange the material It is best so, as 
they are characteristic of the author, who won his 
way to the hearts of the alien folks among whom hi 
lived and wandered in security for so many years, a 
people who would fain sec the last of the average 
foreigner, whose aggressive commercialism they do 
not love 

In his discussion of foreign trade w r tth China the 
author tra\erses familiar ground, but he affords some 
Insight into Chinese diplomatic delays in his account 
of the years spent in fruitless endeavour before 


The concluding chapters on the Qhiriete drama, 
with examples of native plavs, and on Confucianism 
are new, and sustain the scholarly reputation of the 
author A series of excellent photpgrapfo add to the 
attraction of the volume J T 


7 HE CALORIMETR\ Ob MANS 


A GREA 1 deal has been said previously as to the 
general excellence of the methods ana apparatus 
develop'd in connection with the "respiratory calori¬ 
meter " now in use in the Nutrition Laboratory in 
Boston That they are original and are carried to a 
unique degree of perfection, that they have been 
utilised in the solution of very interesting problems 


All this is well known, and will be found frequently 
dealt with bv the authors of the publication referred 
to below Gratitude has been freely expressed on 


these points 

In this recent publication the authors, experienced 
investigators advantageously equipped for the pur* 
pose, have set themselves the task of laying a base 
line for further calorimetric re- 



Fic. **—A quiet reach os the Upper Yangtae. From “ Gkenfog* from Fifty Y mn is Chin*." 


search Thev will receive the 
thanks of -every interested technical 
observer for the splendid series of 
data which they have compiled, but 
they have overhauled them In u 
manner open to some criticism 
To develop this statement let us 
take one set of their facts, namtlv, 
that the oxygen consumption and 
heat production of the human being 
vary during periods of sleep within 
wide limits when assessed per man, 
or per kilo of man, or per square 
metre of the surface of man Of 
these three forms of assessment, the 
last is the most interesting since 
the loss of heat, and therefore the 
oxygen consumption and heat pro¬ 
duction by which it is compensated, 
19 largely conditioned by extent of 
surface Now It is of some import¬ 
ance that no surface measurements 
have been made and that the esti¬ 
mations of surface are really de¬ 
rived from the measurements of 
wtight The nuthors refer to this 
pom t with some expression of 
regret, and a promise of contribu¬ 
tory data, again of an indirect kind, 
in future It would, however, have 
been of far greater Interest had thev 


Chung-keng was thrown open as a treaty port Mr 
Little was the first to take a steamer through the 
gorges of the Upper Yangtst, a feat so daring and 
hazardous as to prove what had been foreseen, that 
the route was impossible for regular steam traffic 
In his historical notes on the provinces from Marco 
Polo’s time, w'ho w'as the first to describe the region, 
he states that an interval of some 600 years elapsed 
before Abb 4 Hue gave some further account of the 
country in 1844 He overlooks the claims of Fradelh, 
Regis, and Bomour, who, early in the seventeenth 
century, surveyed and described the western provinces 
of Chinn, their products, and people 
We pan do little more than name some of the other 
subjects dealt with in the volume—the possible parti¬ 
tion of China, China’s Christian missions, an essay 
!n w ? h ch the views expressed may not meet with the 
approval of those engaged in the work, although he 
pays a just tribute to the workers a* 11 the promoters 
of all good in the advance made by China in the past 
fifty years " 
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dealt soundlv with their data of 
height and weight in such a way as to show with 
unmistakable clearness that no probable corrections 
in their surface estimations will account for the differ¬ 
ences in heat loss observed A clear statement that 
they had found variations not accounted for, and never 
likely to be accounted for, by variations in surface 
would have been of substantial value 

That this end might have been met by an adequate 
comparison of the measured heights and weights of 
their "tall lean men, tall men, short fat men, short 
men," with average anthropometric data, there can 
be no doubt whatever Thus let us taka the par¬ 
ticular Instance of the Individual giving the minimum 
heat loss per man, or per kilo, or per square metre 
of the surface of man, as compared with the seven¬ 
teen other individuals whose fortunes can be fol¬ 
lowed through most of the tabulated statements His 
height may best be described as the cube root of his 

1 “ The Metebolbm end Fn*rrr Truuformnfloa* of Healthy Men during 
Reef* By F G Benedict end T M Urpentv Pp. vill+ess. (Cum*!* 
lutitadon of WuMoglon, 191a) 
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weight multiplied by f'5. Armed with a convenient 
table of cube roots and ptenteouxly available data, it 
will be found that this man is a departure from the 
average, but a departure in the opposite direction to 
that which would promise the concealment of much 
weight under a partially spherical and dispropur- 
tlonally small surface In this country at least the 
average height of the youth from eight year*; of age to 
eighteen Is 4 3^W, whereas the stouter child and 
adult above and below these ages is liable to possess 
smaller heights, such as 42 to 3 7^W 

So for Is this man’s rate of heat-loss per estimated 
square metre of surface below the average, and so 
unbkely is it that direct measurements of his surface 
will lead to any compensatory change in the statements 
such as would bring it near to the average, that it 
might have been of value to direct special attention 
to ills indisputable peculiarity Had tins been done, 
another peculiarity of his might perhaps have been 
brought to mind and have been found of interest, 
namely, that he is a veteran habxtui of the calori¬ 
meter It may be suggested, Indeed, that this is the 
important fact inasmuch as it enabled him to sUep 
amidst these peculiar surroundings and modified atmo¬ 
sphere with unusual unconcern That unconcern is 
truly a factor of some importance may perhaps be 
gathered from a consideration of the unexplained 
greater evaporation of water from the surfaces of the 
few women bold enough to enter the calorimeter 
It might be suggested that there is no mystery in the 
fact that these ladies perspired unduly 
It is almost certain that this particular case might 
legitimately be used to illustrate the statement that 
sleep, like scientific literature, is sometimes profound 
although often not so It is indeed a well-known fact 
that the excitability of the nervous systen> during sleep 
is a very variable value, and it Is extremely probable 
that its variations are attended with changes in the 
“tone" of the skeletal musculature, and therefore with 
modifications in the quantity of concurrent meta¬ 
bolism Once take this point of view, which is 
apparently not dealt with by the authors, who describe 
all alike as being in profound sleep, and it will, on 
sound grounds, be found that there is not one of these 
recorded cases that does not reauirc some consul' ration 
In these terms Thus it will be found that c\erv in¬ 
dividual with a metabolism during sleep that is below 
the average value hv more than 5 per cent , awakes 
to a metabolism increased bv from 26 to 63 per cent , 
whereas every individual with h metabolism in sleep 
greater than the average bv more than 5 per cent 
awakes to a smaller increase varying from 10 to 22 
per cent It is necessary to suggest that the one set 
awake to a relatively much greater increase of meta¬ 
bolism because thev awake from a more profound 
state of slumber Nor Is the suggestion the less 
necessary when it 19 discovered that although several 
not infrequent visitors to the calorimeter are found 
on either side of the average, \et the initials of the 
best-known habttuts are found in the heavy slumber 
class and tho*e of certain restless probationers in the 
list of light sleepers J S Macponaj d 


NOTES 

In a four-column article which appeared In the Times 
of December 22, the outbreak of plague in Fast Anglia, 
and particularly the rat-lnfectlon In the localit), is dealt 
with ably and exhaustively The writer of the article 
polnti out that no adequate measures have >et been taken 
to deal with the situation, and urges that it is one of 
national Importance and for direct Government interven¬ 
tion It Is suggested that a sum of io,ooo 7 at the very 
legst Is required to prosecute the necessary Inquiries and 
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investigations, and that there lb Immediate necessity for 
expert inquiry under Government control and at Govern¬ 
ment expense Compared with the issues involved, tho 
expenditure of such a sum, or even one man) times larger* 
need not be considered, and the course 0/ action recom¬ 
mended will commend itself to those who have n real 
knowledge of plague, and it is to be hoped that the 
authorities will speedily take m hand an organised scien¬ 
tific Inquiry Into the outbreak of plague m England and 
the remedy for Its control Similar views in outline were 
expressed In the article on M PI iguc M which appeared In 
Natubb of the same date (Decernbi r 22, p 237) 

Tiib appalling loss of life associated with the terrible 
colliery disaster it the Yard Mine of the Hulton Colliery 
Co at Bolton, Lancashire, has again emphasised the 
desirability of perfecting, so far as U practicable, the warn¬ 
ing of approaching danger Iho explosion, which occurred 
shortly before 8 a m on 'Wednesday, December 21, resulted 
in the loss of about 350 lives The Times of December 22 
sa>s the disaster followed immediately upon a colliery 
warning, which appeared on Monday In newspapers 
circulating m various mining districts, and the warning 
wax said to be in continuation of one which had been 
circulated a week earlier Such warnings are not, how¬ 
ever, issued by the Meteorological Offire With the 
advancu made In recent years in our knowledge of weather 
changes, It seems desirable to determine the atmospheric 
conditions under which explosions generally occur, and, if 
possible^ to place the warnings of approaching danger on 
a scientific basis and to make some public authority 
responsible for the issue of such warnings The weather 
chart for 7 a in December 21 Issued by the Meteorological 
Off}cc Is of quite a common t>pe, and is representative of 
many such occurrences in the course of in English winter 
A region of low barometer was situated to tile- south of 
Ireland, and a region of high beromitcr was situated over 
German) The barometer at this time was fairlv sliady 
at about 29*95 inches over Lnnnshire Fx miming the 
atmospheric conditions under which fifteen of the greatest 
colliery disasters of recent years occurred, between the 
years 1880 and 1910, there Is a preponderant* of explosions 
with a high barometer, and about the time that ihe central 
area of an antir> clone Is situated in thi iv tghbourhood 
There are, however, marked exceptions to this, and the 
disaster near Wigan on August 18, 1909, ouurrcd when 
an area of low barometer readings was centred close by 
Irrespective of the absolute height of the Imromett r, the 
Instances examined seem to occur about cquall) with a 
rising and a falling barometer 

A Bill to make Fans official time roincide with Gw nwlch 
time was presented to the French ^enal* on December 21 
The Bill was passed by the Chamber of Deputies several 
years ago, and has been approved by the senate committee 
and by the Cabinet, so thut In nil probability it will be¬ 
come law Paris time is 9m a is abend of Gre 1 nwlch 
time, and upon the day prescribed bv the law, the clocks 
indicating official time in brnnrp will bi put back hy that 
amount By the adoption of the change, France will be 
brought Into the international system of Standard lime 
reckoning which is now followed in most civilised 
countries On this system, the hour of each successive 
fifteen degrees of longitude, reckoning from the Greenwich 
meridian, Is used for the Standard limi . hence the differ¬ 
ence in time in passing from one /one to another is always 
an exact number of hours 

It wax announced a short time ago that a new zoo¬ 
logical garden in*course of construction by Mr Carl 
Hagenbeck In the grounds of the Villa Borghcse, Rome, 


NATURE 


27 £ 


NATURE 


[Dfcv,MU»K& 39,' tX<jftO- 


would probably be opened on January 1 The ground*, 
which comprise twenty-right acres, lie outude the old 
walls to the northward of the city, and it is stated that 
more than 40,000!* has been already spent on them, while 
the animals, some 1400 In number, represent another 
10,000! As at Stelllngen, cages have born to a great 
extent dispensed with, deep ditches and scarped cliffs 
serving to confine the animals, which thub appear to be 
at liberty 

Tub Zoological Sock ty of London has elected the follow¬ 
ing corresponding members —Mr Roosevelt, ex-Presldent 
of the United States, Mr B Basu, Calcutta, Mr J M 
Doctor, Bombay, Dr R Dohm, Naples, Prof Ludwig 
von Graff, Graz University, Mr W H Osgood, Wash¬ 
ington, U S A , Mr H Pam, Caracas, and Mr R B 
Wooanam, Nairobi Prof E Lbnnberg, Stockholm, and 
Mr S H Scuddcr, Cambridge, Mass , USA, have been 
elected foreign members of the society 

Wx learn from the Chemut and Dmggint that the 
branch laboratories of the Pasteur Institute of Paris, at 
Garches, near St Cloud, which are specially used for the 
preparation of anti-diphtheric and other serums, took fire 
a few days ago, and damage to the extent of 4000! was 
done 

Tub International Horticultural Exhibition which la to 
be held in the Chelsea Hospital grounds at the end of 
May, 191a, promises to hnve considerable scientific interest 
There has only been one show of this nature In Great 
Britain, namelv, that of 1866, which was held at South 
Kensington Although the 1866 Exhibition was, In the 
end, a magnificent success, It very nearly proved disastrous 
to those responsible for the finances The ultimate success 
was obtained by the committee prolonging the period the 
exhibition was open for public inspection, and the balance 
which resulted from this policy was devoted partly to 
the purchase of the Llndiey library, at present housed 
in the Royal Horticultural Society's Hall at West¬ 
minster, and partly to making a donation to the funds 
of the Gardeners' Royal Benevolent Institution In con¬ 
nection with the exhibition there was held an International 
Congress, and a valuable report of the proceedings was 
printed which Is still a lasting record of the work 
and interest that were freely given by the horticulturists 
of that day In 191a a similar congress will take place, 
and subjects of international importance to the horti- 
cultuial Industry will be discussed in the presence of 
representatives from most of the European countries, 
America, and our own colonies It la expected that the 
congress will consider the question of the regulation of 
lnse<t pests and fungus diseases, and the effects of the 
prohibition of the Importation of certain plants to certain 
countries, for Instance, by the Phylloxera laws in the wine- 
producing countries Certain other questions suggest them¬ 
selves as ripe for discussion, for example, the Improve¬ 
ments which have been effected In plants In recent years, 
the different methods by which those Improvements have 
been obtained, and horticultural education, with special 
reference to the methods of training young horticulturists 
in this country and on the Continent of Europe and In 
America A committee largely composed of scientific men 
has been appointed specialty to promote the congress and 
a scientific section of ths exhibition The horticultural 
show itieif is expected to be the largest ever held in this 
or any other country There are already 431 competitive 
classes, and many of these are of scientific Interest, but we 
must fiVve any further remarks for 1 a future occasion 
Copies of the schedule can be obtained from Mr. Edward 
White, 7 Victoria Street, Westminster 
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Mb J Gray contributes to the December n umb er of 
Knowledge an article on the measurement of per s evere- 
tlon and its value as an index of mental In 

point of fact, Mr Gray does not measure perseveration, 
but the speed at which rapid flashes of colour just succeed 
in extinguishing flicker in various subjects He s w u m ** 
that the individual differences with which he meets are 
due to differences in the persistence of colour sensations, 
and that 11 this persistence is identical, or very closely 
related, to a quality of mind which the psychologists call 
Perseveration " The experimental facts which the paper 
contains are two, viz* that flicker disappears more readily 
in women than in men, and perhaps more readily In dark- 
haired than in light-haired persons The nature of these 
differences awaits careful psychological investigation 

In the Revue gdndrale dee Sciences for October 15 
and 30 Prof <Marinesro, of the University of Bucharest, 
has given an interesting summary of recent Investigations 
upon the anatomical localisation Of the human cerebral 
cortex, and more especially of the distinctive cytologies 1 
characters of each of the multitudo of areas into which 
the pallium of the brain can now be subdivided His 
description* are elucidated by a series of twenty-seven 
drawings exhibiting a wealth of intricate detail The 
articles are essentially a digest of the work accomplished 
by others, and espedally of the classical researches of 
Oskar and Cecilia Vogt and Karl Brodmann Although 
Prof Marinesco’a citations of the results and the opinions 
expressed bv other anatomists are not always exact, on 
the whole his summary will be useful to those who are 
unable to find time to read the voluminous literature upon 
which It is based 

Thx Journal of the Quekett Microscopical Club for 
November (ser 2, vol xl, No 67) contains a critical 
paper on the classification of the Bdelloid Rot if era which 
should be of great value to students of this difficult group 
The same number contains an interesting echo of the 
British Association’s visit to South Africa In 1905 In the 
description, by Prof G S West, of a remarkable new 
species of Vdvox collected by Mr Rousselet In Rhodesia 
The adult colonies are about 1 mm. In diameter, and may 
contain more than 50,000 cells Another paper also deals 
with the microscopic fresh-water fauna of Africa, being a 
contribution to the lUt of Hydrachnidse found in the East 
African lakes, by Mr Charles W Soar The material 
upon which this paper Is based was collected during the 
third Tanganyika expedition conducted by Dr W A 
Cunnington 

In the Ceniralblatt fdr Mineralogy, deologta u 
Paldontologie for 1906, p. 450, Dr O Abel founded a 
new genus and species of bird (Alabamomu gigantea) on 
two bones from the Alabama Eocene, regarded by Dr 
Lucas as the pelvis of a Zeuglodon, these bones being 
described as coracoids of the bird Dr Lucas wishes to 
state that there is no doubt whatever as to the correctness 
of his original determination, and that the bones In ques¬ 
tion have been mounted in their proper position In the 
Zeuglodon skeleton which is now exhibited In the U S 
National Museum 41 Alabamomls M must accordingly be 
deleted from the list of fossil bird 

Dm. F A. Lucas writes to say that ths " Open Letter " 
of the Campfire Club on the fur-seals of the Pribllows, 
whioh was referred to In Natum some months ago, con¬ 
tains several misstatements, more especially the assertion 
attributed to the authorities that unless 95 per cent, of 
the males were annually killed the herd could not increese* 
In the Recommendations of the Advisory Board, of which 
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Mr Luca* hu enclosed a copy, the statement 19 that 
not more than 05 per cent of the throe year-old male 
seals be killed in any one year " which Is of course a 
very different matter Mr Lucas adds that all male fur- 
ssal* over a certain size are not killed but left to grow 
Up, and that under the rules in force for the Inst five 
year* the number of adult miles has steadily increased 
while the females have os steadily decreased and will 
doubttm continue to do so if pelagic sealing be not 
stopped 

Is a paper on animals in Glen Garry Forest published 
in vol vi part in , of the Transactions of the Fdinburgh 
Flsld NaturahMs and Microscopical Society Mr 
Symington Grieve states that whereas half a century ago 
the sea-eagle was far more numerous in Scotland than 
the golden eagle it the present time precisely the oppositi 
of this is the case Ihe golden eagle owing to the pro 
tection afforded to it by landowners is inert ising m 
numbeis throughout the Highlands in suitable districts 
On the other han l the sea-eagle, which formerly abounded 
on the cliffs of the west coast bat netrly disapp nred 
and in the author • opinion, in default of more efh< it nt 
protection than it at present receives will tease to breed 
In Britain within a few years Mr Grieve is ils> of 
opinion that the wild cat is on the increase in Srotlind 
owing to the instructions issued by proprietors and factors 
for its preservation 

In xn article on the spawn and larva of the sal im tndor 
Amblystoma jeffersomanum , published in the American 
A aturahst for December, Prof W II Pieisol directs 
attention to thi low vitality of many of the eggs 
Although no iccurate census h*9 been taken it is «si m it d 
that under natunl conditions three fourthb of tin eggs 
do not live to commence gastrulnbon, and the sami pro 
portion of loss occurs in spawn kept in the laboratory 
Fhe egg does not die us a whole, but while some cellh 
perish at an early period others develop to a cert nn ige 
only to die later These dead eggs imbibe wal r aid 
become larger than the rest and in the natural condition 
become infetUd with a fungus Since however thi* 
fungus does not mako its appearance in spawn r ir d n 
the laboratory it is manifest that the mortality is due to 
tome other cause On the other hand the spawn of the 
allied A punctatum both m the natural condition and in 
the laboratory suffers practaally no loss 

Tup Live Stock Journal Almanac for 1911 contuns the 
usual amount of valuable information regarding horses 
and pedigree stock, of all kinds for 1910 together w th a 
nuftiber of articles on subjecti of current interest by 
various specialists Sir Walter Gilbey for instance dis 
cusses the effect of the rapid increase of motor vehicles 
on the prices of horses, and finds that although fewer 
horses are required in this country than was the iasr ten 
years ago, yet prices in all dosses are fully up to thur 
old level This affords evidence that the supply hi* fallen 
pan passu with the demand, and this, from a mil tary 
point of view, is a tenous matter On the other hand 
the demand for shire horses is fully maintained In 
another article Lord William Cecil directs attention to the 
value of our mountain and moorland breeds of ponies on 
account of their stamina and hardiness, and advocates that 
Government should take into consideration the advisability 
of breeding a serviceable class of horse from pony mares 
In an article on the connection between the venous breeds 
of British cattle and the nature of the boil on which 
they are reared, Mr P McConnell revives the theory that 
the red colour of Herefords Js connected with the red 
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pocks of their native countv He forgets, however, to 
odd that the Sussex brerd is ilso r d Apparently he also 
believes that white park t ittl an. an ibonginally wild 
stock 

Dr Guido Sala (Mem R ht lombards Sr s Letters, 
Closes Sc , xxi , fa sc iv ) has publislied some interesting 
observations on the cells of the t lnry ganglion In the 
human foetus of six or seven months the cells are com¬ 
paratively simple they have few superficial prolongations 
(each ending m a bulbous enlargement) and a pericellular 
network is seldom present At the time of birth the cells 
and their processes are larger and six or seven months 
later loop like outgrowth* of the tell begin to appear and 
later become more nunxrous larger and more complex 
In adults there is a complex pericellular network of fine 
deeply staining fibril* which completely envelops the cell, 
and there is often a spiral fibril round the oxone In old 
persons the cells exhibit modifications and assume almost 
the aspect of embryonic elements and the protoplasmic 
processes of the cell ire for the most part, short and 
thick in the same memoirs (fisc 111) Prof Livim gives 
some notes on the divrlopment of the trachea in the chick 
In embryos of about ninety four hours incubation the 
lower end of I he trachea and the origins of the bronchi 
become narrowed and then occluded but the lumen is 
restored before the one hu idred and eighteenth hour of 
Incubation A littk liter the greatci part of the trachea 
becomes similarly narrowed and temporarily closed 

Auonc thirty-one forms of lichen collected by Ir M 
Shegolef in thi Jugjur chain (Stanovoi) Umbtltcana 
carohmono ind Uinta cavernosa art <f special interest, os 
the former hat been previously reported only from America 
and the litter only from America and India (Bulletin of 
the Imperial Academy of Sciences of St Petersburg, No 7 
1910) V cavernosa seems to bi widely distributed in 
eastern Siberia for it is abund intly represented in 
Shegolef ■ collection 

Auonc. ostracoda coll ctcd by D Pedashenko in I*syk 
kul is Hcrpetocyprella mongohta of a new genus which 
resembles Candona and Fucandona in th absence of 
swimming brittle* to the second pair of antennee, but is 
very different in mnnv other respects {Traxaux de la Soc 
Imp des Noturalistes dc S/ It ft rsbour^ vol xxix 
fasc a part 1) Other new specie** aie Cyprtcercus 

mongoUcus and Cylhrrtdta ptdaschenkot 

At the annual meeting of the Lancashire ind Cheshire 
Entomological Society held m I lverpool on December 19 
Mr R \ewstend of the Liverpool School of Tropical 
Medu Ine, delivered hu vice presidential lddress on Some 
Morphologual Characters of the Genus Glossina ' He 
stated that he has made a cartful eximmation of the 
armature of the mates of all the hithirto described specie* 
of the genus Glossma and it has not onlv revealed some 
very striking morphological character* but has led to the 
discovery of three hitherto undescribcd species —Glosstna 
submorsttans , Newst , G brmpalpts Ncw*t and G 

fusc\pss % Newst , and the re-cstablishment of Bigot* 

G grossa The scheme of cl usific ition adopted is based 

entirely upon the taxonomic character* of the male arma 
ture, which are the true and almost only natural 

anatomical elements that can at present be found in these 
Insects Mr Newstead has found that the species fall 

Into three striking and distinct gioups each being 
separated by very trenchant characters The groups 
are —(1) The fusca group including the four largest 
species of the genus G fusca Walker G grosxa Bigot 
which have a western distribution G lotigi^ewmi Gorti, 
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and G brevtpalpts } Newstead (3) Thr palpalis group, to 
which belong thp (qw-cies G pal pahs, Rob -Dmv , G 
tachinoides, Westwood, G futctpes, Newstead, and G 
palhcrra, Hlgot (3) The morn tan j group, composing 
G momtans , Westwood, G subniorsttans t Newetead, 
and G langipolpts, Wiedemann Tn Ihene three groups 
forms occur which Hre ho widely different ns to lend one 
to assume, without tnklng the other ext* rnul features into 
consideration, that they represent three distinct genera 
Certain it is thnt th^Be inserts Illustrate onL fundamental 
principle of evolution, namely, that thev have attained 
great development of one set of morphological characters, 
and have retained others apparently of an ancestral type 

The difficult question whether acquired characters can 
be inherited is discussed by Dr Hugo Fischer in the Issue 
of Na/unuujenjr/ia///iche Wochtnschrtfi for November 20 
and the following number Examples among unicellular 
organisms arc accepted in the cases of the sporeless racis 
of fission fungi and the colourless variety of Micrococcus 
prodtgtosus , also the chromatic modifications of Osciliana 
and the physiological varieties of numerous Uredinew and 
Ustilagmex are dted as good instances Amongst 
animals, the author notes the experiments of F Fischer 
and others, who produced more than transitory changes 
of colour in butterflies by subjecting the pup® to 
abnormally low temperatures, and Kammcrer’s results 
with salamanders In the case of flowering plants, the 
author holds that the Alpine forms of larch and pine and 
Weltstein’s neisonnl forms of Euphrasia and Gentiana are 
not definite examples, but admits the races of maize pro¬ 
duced bv HI innghem and the modified type of Semper- 
vivum raised l>\ blebs The essential factor appears to 
be a disturbance of the metabolism 

A comr of the annual report for 1909, dealing with 
technological museums, has been published bv the Technical 
Education Branch of the Department of Public Instruction 
of New South Wales The report Is an exo llent record of 
steady progress A considerable number of exhibits were 
added to the collections during the wir The display of 
polished marbles and building stones of New South Wales 
In the museum at Sydney ha* been largely added to, and 
the whole now makes a fine exhibit For comparatlv* 
purposes, slabs of the principal foreign marbles have been 
displayed upon the wulls in an adjoining court lo 
increase tho available knowledge of the constructive 
value of the building stones, a special collection was 
obtained from various parts of the State, and prepared 
for testing at a 100-ton machine Hre and water tests upon 
specially prepared cubes were next undertaken upon the 
sandstones, trachytes, marbles, and granites The location 
of deposits of building and ornamental stone* occurring in 
the area iniluded In the F<*derd capital site was deter¬ 
mined, and specimens of these materials procured 1 be data 
obtained, together with u specially constructed map, were 
published as an appendix to the second edition of the 
mu»eum*s work on the 41 Building and Ornamental Stones 
of New South Wales *' The public-school teachers of the 
district take adppntage of the facilities offered by the museum 
in the furtherance of nature studies, 1567 specimens were 
identified for teachers during the year, not including those 
brought to the museum by teachers and pupils, 865 speci¬ 
mens wfero supplied from duplicate collections to assist the 
teachers In the formation of school museums Specimens 
were identified and classified for a large number of schools 
throughNew South Wales 

Mas M Ogilvie-Gordon continue# her studies of the 
Trlassic masses above the Grodental, In Jyrol, in the 

NO. 2148, VOL. 85] 


1 crhandhmgen der Ik gtol Reichsanstalt for 
219 and 290) In 1908 she visited the Bodglp^|^R|th>n 
with Prof Kothpletz and Herr von Klebelsbeqjft* and 
verified the overthrust of Raibl beds on Dachsteft dolo¬ 
mite Neocomlan strata were found resting on Jurassic 
north and south of the Eisscespftze, these lie below tho 
overthrust Ihe sections of the Bod and Jugerschort 
masses show remarkable discordances due to thrusting, 
even among the Jurassic strata, and the Upper Tnasslc 
beds climb up boldly on the crest* Similar overthmsting 
has been studied by the author in the Sella and Langkofel 
area (Trans Edinburgh Geological Society, 1909-10) In 
the second paper m the Verhandlungen the discovery of 
fossUiferoUB Cassian beds is recorded from under the 
Burgstall, a port of the Schlern mass where u dolomitlc 
and contemporary facies was believed to exist The 
dolomite on this level farther west is attributed by the 
author to the occurrence of an overthrust, whereby the 
Casslan horizon is brought above a wedge of the Schlern 
dolomite, which properly should overlie it, as it is seen 
to do on the Gamsteig and the BurgstalL 


Thr Geologtsehc Rundschau (Leipzig Engelmann), 
which was recently Btarted as a journal of general geology, 
continues on the broad lines laid down by its originating 
society Prof Steinmann, for instance, describes and illus¬ 
trates in parts ii and ill the structure of the Cordillera of 
boufh America M Semper summarises seventy papers on 
the 41 Kllmaproblem der \orcut," a labour that will surely 
rejoice hi* fellow-members P Wagner furnishes a list 
of 127 German works and papers bearing on geological 
teaching in schools and on the treatment of geology so as 
to promote interest and observation His introductory 
essay of sixteen pages reminds us that the mam object 
of the Rundschau is to bring the geological features of 
Gormanv and Austria to the front in public edui ltion It 
Is clear from his review that there is alreadv n healthy 
movement to draw even scholastic mineralngv out of the 
old grooves of dry description In part Hi W Meigen 
reviews recent work on th< origin of dolomite, and J J 
Sederholm discusses twentv-three papers on the pre- 
Cambrian rocks of Fcnnoscandla F Dacqud deals with 
the Jurassic strata formed by transgression on the 
41 L^murlan continent,** that is, in the region between 
New Zealand, East Afrlia, and India In part v 
J Kocntgsberger discusses the earth** age, and F Pockels 
the bearing of earthquake research on the nature of the 
earth’s interior It is clear that these reviews of geo¬ 

logical progress, written by specialists, make the Gw- 
logtschc Rundschau a very welcome addition in all libraries 
of a scientific character, as well as in many private 
homes 


Tiib Geographical Pictures published by Messrs A and 
C Black for use in schools furnish selected views of 
typical land features for study Twelve of these, illus¬ 
trating various forms of valleys, have Just been Issued In 
Series x os half-tone prints of selected photographs, about 
16x12 cm Notes accompany them suggesting various 
problems for study A reference to the contoured map- 
sheet on which the feature is represented would further 
enhance their educative value ' 

Copies of the Tide Tables issued by the Canadian 
Government for the Pacific and the eastern coasts of Canadp 
for the year 1911 have been received For the former, 
tide tables are given for six stations, and from these the 
tides at numerous stations can be determined The results 
given are largely based on the observations of 1909, when 
twenty recording gauges were in -simultaneous operation 
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British Columbia, besides there howivrr 
for hix years art* availublc it Send lleidh 
ttadoft and for shorter periodj at the others On the 
eastern coast longer periods are avuliblc ind tht 1 ibles 
for Quebec ore based upon observ ition*. e\t ndmj, ov r 
thirteen years It is claimed that the tables for {Ju b 1 
father Point Halif ix end St John are now superior to 
those of any other harbour on the Atlantic coast (f North 
America 

Wf have ju*t r tnved W iter Supply Pipers N <1 
147 250 241 and 2^7 ay) published by the Li l l St it s 
Geological Surviy in addition to the pipcis of th sam 
series referred to lscwhere (p aSj) Th hrst four j p<rs 
deal with the surfarr watcra of the Missouri ind I )\\ 1 
Mississippi Basin the Ore at Bum mid Cdhfornn ind 
record the gau ft t readings and discharge inr isur m nts 
made in 1907-8 Covering is th*y do a large ir 1 wh r 
rainfall it» slight the results 11 c interesting th lugh of 
course they extend over a short period onl\ an ! re in 
tended to be a preliminary tnveshgition River \elociti s 
are determined by the Price current meter wh eh * almost 
exclusive I v emploxed by the Surve\ ind in this wn r suits 
of much valu ar obtained rapidly and from a \ r\ w d 
area The other two papers ire it of tht quilitN of lh 
surfue witcrs of Illinois and Californu espti iliv with 
regard to th ir potability and their suitability for in lus 
trial purposes 

In the last number of the Proceedings of th R \ il 
Souetv (vol l\x\ v \ No 57a) is in import int m moir 
bv Sir George Dirwin on the tid il obs rvitions mid 
during Sir hrnest Shacklcton s \ntarctie t\pdl 1 of 
19C7 Tht obsuvttions ire shown b\ Sir Gcor^ D r\\ n 
to demonstrat n tidal seiche in the Ross St ml fr mi 
its period Darvun concludes that the m. 1 estcnls f 11 
bcneiih the Gri it Ice Barrier into the Antirclic com 1 nf 
passing to tht cabt of the Pole and foi it least 1 0 f 
latitude bevond it He remarks that if th s mm of the 
sea extends across Antirctica to the WedlelJ S 1 tli 
seiche would be much as the tid il observations ind t it 
It was remerked in a note in Natirf of M in ij on 
the expedition by 1 leul I llchner whose pi in s 1 is d 
on the assumption that Antarctica is divid d 111 two 
pirts by a sound connecting the Ross Sea with the Wedd 11 
Ses that if the theory be correct some eudenr n ts 
favour should hav be tn forthcoming fre m th t dal 
observations Sir Cieorgc Darwins memoir shows tint 
the tides offer striking evidence in favour of th d icct 
connection between the Weddell and Rosb Scab 

Amono several useful papers in the Journil of the 
Scottish Meteorological Society for iqoq (recently pub 
lished) there is on of especial interest bv Dr 0 V C irs 
and Mr D MacOwrn giving a brief rtsumi of the m >r 
important factb connected with atmospheric electruitv 
Descriptions are given of some of the 1 arlier mi thods of 
detecting the phenomena and of I-ord Kelvin s w iter 
dropping apparatus which Is most widely used foi 
measuring the atmospheric potential Observations show 
that* in general this factor wie* with the time (there 
being in most places a diurnal and annual variation) 
and that generally speaking it increases in proportion lo 
the distance from an extended horizontal surf ice if th 
distance between the points is not too great It has how 
ever, been found by balloon ascents that in fine weithtr 
it diminishes with height above ground, thus induiting 
that electrification is largely confined to the lower levels 
of the atmosphere The annual variation hat "a maximum 
about mkl-winter and a minimum in summei but the 
periods of the diurnal variation are much more complex 
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Another factor of impoitunc is thr ionisation of the atmo¬ 
sphere, and this is now l mg investigated more 
thoroughly A f w of the mor interesting of the varioivs 
theories accounting for th phenom nc of atmobpherlc 
electricity are briefly sketch d but so fir ts known, none 
has yet been promulg ited which sufficiently c\pl tins all 
the observed facts 

To the Renduonh I I cad I mat of October a Dr 
India communicate s in 1 liei st 1 g \ iptr on llv* cold 
period of June in Italy Jhs cId p riod has already 
been shown to exist over 1 lar^ put of Furope and to 
be due to the mean distribut m if pr ssure at that period 
Bui as itdlv possesses 1 valu ible s ri s of observ ltions 
nailable for the purpose th author has tiken advantage 
of them lo show that this cold p rol in Italy constitutes 
a real climatological fa trr 1 lib tabl s show differences 
of the ten day means of t mperaturc from each other 
brtw cn the third decade of \I*n and the first decode of 
July for 120 btitions for lh per od iXtb-1906 He also 
gives u map showing bv vinous shid ngs the difference of 
temperature between th first ind srrond dccades of June 
for different regions these rle rly show that generally 
there is a consider ible fill of tamper iture in the second 
decade of June that it is much ni re mirk d in l pper 
than in Lower Itily and is eons dernblv influenced by 
geographical configur ition 

An interesting articl b\ Dr J Mio irt on actinomotry 
and on meteorologv at I n r If is publ sh d in the A one 
gtnJrale le\ Setences of \o\ mb r Th author points 
out that in th d tpimmti n of lh solar emstint a 
difficulty arises it the outs t ir or 1 to the drfinit on 
the receiving surface should be theorct 1 illy blaik f r all 
radtahont having th« prop rtl s ef n integral r id itor 
Stnctly speaking this prt hm mry pr< blem has not yet 
b en solved Ht dts ribed th s e ill d ibsilut 
instruments in use which in iv b d\idd into two 
groups —(1) ciloumetrir a tn met rs which cont 1 n 1 
liquid of known sprutt h it of whi h th it b\ Pout Met is 
the oldest (a) those in whi h th tl etnc tn r^\ nteessiry 
to produce the stme eff ct as th solu radi iti n is 
meisur d to this el iss belong th act loneters of 
Angstrom and T^ry Hie Sol 11 Cnnmllf his adopted 
is a type Angstroms tompens it 01 ptrhelionitir this 
decision is excellent as r girds un f nn tv ef obvervat ons 
hut might be harmful if it diminish d the number of 
measurements with other ipp »r itus R feren is m ide to 
the observations made by the lite l)r W Mai ret ind 
others on the extreme dryness at tun <■ of the Peak of 
lenenffe and on the electric ph nomend there which 
fceem to be connected with lh f nun Ihe Huthor 
considers the pr ik to be p 11 ticul 111\ fnounble for 
observations on atmospheric ph nom m ind thtir connec¬ 
tion with actmometrv also for obs rv Uions of t rr stml 
magnetism He thinks th it more mention should be 
given to observations of xodnral light crepuscular rays 
and atmospheric polarisition these sulj ets in generally 
omitted from meteorologi il text looks becius they are 
supposed to hive no immediate connection with meteor¬ 
ology, but with this view he dies not i^ree 

In a commumcition madt to the Illuminating Engineer 
mg Society on December Qth Prof G W O Howo 
showed that the darkening of the glas bulbs of Osram 
lamps sometimes noticed is due to the use of a blight 
amount of copper in the leading in wires This eopppr 
appears to be projec^d from the point at which the filu 
ment is joined to the negative hading in wire and fornu 
on the inner surface of the bulb a dibtmct shadowgraph of 
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4 he gloss stem and wire support! of the filament It U 
obvious that the use of copper, even In small quantities. In 
the leading-in wires of these lamps must be avoided 

The device of doubling a wire on itself before winding 
it into a resistance coil reduces the Inductance of the coil 
to a very small quantity, but unfortunately introduces a 
considerable capacity, which is equally undesirable if the 
coll is to be used in alternating-current measurements 
Chaperon's method of winding the coll In sections, In 
each of which successive layers are wound in opposite 
directions and the magnetic area of each layer made the 
same, reduces the capacity considerably, but the more 
recent suggestion to balance residual inductance and 
capacity has been taken up by Dr £ Orlich, of the 
Relchsanetalt, with marked success He winds one la>er 
of wire on a slate slab 5 by la centimetres and 3 or 4 
millimetres thick with rounded edges, then places bridges 
over the edges and winds the second layer over the bridges 
The distance between the two layers of wire Is calculated 
*0 as to make the capacity and inductance equal for fre¬ 
quencies not very high The results of the calculations are 
tabulated for resistance colls exceeding 3000 eh ms, below 
which the method Is not applicable 

Wb have received from Messrs J. J Griffin and Sons, 
Ltd , a new edition of 44 Scientific Handicraft n The 
volume, which contains more than one thousand pages, 
forms a very comprehensive catalogue of physical 
apparatus Messrs Griffin, in addition to supplying all 
that is most recent for advanced work In the physical 
laboratory, include in their list apparatus which Is suit¬ 
able for many technical Industries The catalogue Is also 
Issued separately in three parts, the first part dealing with 
laboratory fittings and apparatus for general physics, the 
second part with' heat, light, and sound, and the third 
part with clectrlcitv and magnetism The book Is well 
Illustrated, and Is furnished nt the end with tables of 
ph> slcal constants It will no doubt find a place in all 
physical laboratories as a book of reference 

In a paper on the winning of coastal lands In Holland, 
read by Mr A E Carey before the Institution of Civil 
Engineers on December ao f some interesting facts were 
given with reference to the gradual reclamation of the 
Dutch lowlands from the sea The principal reclamations, 
which have so largely altered the map of Holland, were 
described, particularly that of the Lake of Haarlem, the 
first reclamation of which was carried out between the 
years 1440 and 1648 The so-called lake consisted of a 
vast swamp The final works of reclamation were 
carried out by the State in 1840 Several of the breaches 
jn the sand dunes on the North Soa coast appear to repre¬ 
sent former embouchures of the River Rhine The level 
of Amsterdam Pell, worked to by the Dutch engineers, 
differs onlv by about 1 foot from the level of the Ovdnance 
datum Some Interesting facts ascertained In connection 
with the borings for the water supply of the City of 
Amsterdam were cited to show the delicate balance In 
water pressure which exists In the substrata of the Dutch 
fen lands The gradual Weakening of the natural protec¬ 
tion afforded by the sand dunes was referred to, and some 
lnteresfen£ evidence was brought forward to show how 
great the alterations In the position and magnitude of the 
dunes have been Changes In location of the sand dunes 
are arfv^ted by the planting of grasses, on the faces of the 
4fenes, and the protection of them on the land side by 
the planting of various kinds of trees The controversy 
proceeding In Holland as to the best procedure In carrying 
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out the project for the reclamation of the Z 
which involves the reclamation of 1,500,000 acres, Was 
mentioned Briefly, the alternative schemes are ->-(1) to 
close the inland sea by a reclamation dam running from 
Wler ingen to the coast of Friesland, near PI asm, thus 
shutting out the North Sea from the area to the south, 
the reclamation works being effected at leisure in the lake 
which would then be formed behind the dam; (a) to cany 
out the series of smaller reclamations before the dosing 
of the entire sea 

Tiik report of the Clifton College Scientific Society for 
the year 1909-10 has been received We are glad to find 
that useful practical work continues to bo done In the 
various sections into which the society Is divided An 
Interesting senes of notes on the birds of the Clifton 
neighbourhood, arranged chronological]), Is published with 
the report 


OUR ASTRONOMICAL COLUMN. 

Thi Spictbum of tub Arnica Nbxuul—I n a paper 
published in tho SittungsbeHckt* dtr Heidtlberger 
AkademU der WUsentchafitn (1910, No. 17) Dr Max 
Wolf discusses spectrograms of the America nebula taken 
during October The spectra were photographed with the 
Zeiss sp^^ctrograph, having two U -V prisms, attached to 
the Heidelberg reflector 

Referring tne emission lines of the nebula spectrum to 
several Fraunhofer lines occurring in the stellar spectra 
shown on the same plate, Dr Wolf finds for the former 
the following wave-lengths —434* 4»* 3*9* 3*3* 373* 

and 343 Of these the chief lines occur at 410-2 (41a), 
383 7, m 7, and 344*8 mm. the line at A 373 being by far 
the brightest 

Tub Movements of Certain Stabs, in Space, Compared 
with that of the Sun —As an extract from the November 
BuUitm Astronotnique we have received a paper in which 
Dr P Stroobant shows that the sun is probably a unit 
In a stream of stars moving through space In the same 
direction with a common velocity As a primary index he 
takes those stars of which the movements, relative to the 
sun, are small, and then reduces their movements to a 
common plane 

The result is certainly striking, for Dr Stroobant shows 
that the seven stars a Cassiopeia, fi Persei, a Perse!, 
a Soorplonls, y Cygnl, • PegasI, and a Pegnsi are all 
travelling towards a polar area of only 14° radius, with 
velocities ranging betwoen 11 and aa km towards the 
centre of this area the sun is moving at a rale of 19-4 km 
The probability that of the 105 stars brighter than magni¬ 
tude a 5 seven should, accidentally, shows this common 
motion, is very small, but It must be borne In mind that 
the data on which the result Is based are, especially In 
the case of parallax, open to corrections 

Dr Stroobant suggests that, with the accumulation of 
further, more trustworthy, data, other stars may be found 
to belong to tho same stream, and he cites y PegasI, 
y Persei, C Geminorum, a Hydra, s Leonls, 17 Leonls, 
4 Ursa# Majorls, tj Virgin)*, y Aqull®, s Pavonls, and 
1 ) PegasI as stars having small proper motions, and of 
which the radial velocities relative to the sun are also 
small 

Thi Italian Omebvatobies —In the RMite di A tiro- 
nomio (Turin) a series of articles Is appearing describing 
in detail the various Italian observatories In No zo 
Signor C H Lovlselml gives an Excellent description of 
the obser vat ory of the Roman Collage The account gives 
the history of the observatory, describes the buildings and 
Instruments, and gives short accounts of the various 
observers, It Is Illustrated with photographs of the build¬ 
ings and portraits of Vico, Secchl, Ferrari, and TacchbiL 

Astronomy at thx Bkomxls Exhimtjoh —An Interest¬ 
ing account of the as tro nomical exhibits at the Brussels 
Exhibition Is given by Dr Stroobant In the JfeUetf* da 
la SocitU ostrontmtlqu* d* France, and now published oa 
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ft brochure. Photographs of the exhibits from 

H*Wmrd ? Mount Wilson, Heidelberg, snd other observa¬ 
tories show that astronomy was fairly well represented at 
the exhibition 

Tracing the Solas Corona in Lunas Observations — 
In the December number of the BulUttn de la Socidti 
mstfonomiqu* de Franca M Em Touchet makes the 
Interesting suggestion that observers may be able to trace 
the radiations of the solar corona In observations of the 
moon* The note was submitted to the Acnddmie des 
Sciences in 1906, but did not appear in the Cample* 
rendu #, and even now M Deslandres considers the difficul¬ 
ties of realisation are about equal to those surrounding the 
photography of the corona In full sunlight 

The suggestion 1 b that when the sun rises on the moon, 
the lunar surface, owing to the absence of atmosphere, 
would first be illuminated by fairly strong coronal light, 
then by the chromospheric radiations, and lastly by the 
photosphere With the observer's spectroscope slit 
delicately adjusted on the position of lunar strip lighted 
by the corona, one might possibly And, In addition to the 
ordinary lunar spectrum, a narrow spectrum composed of 


AMERICAN HYDROGRAPHY 1 

'T'HE first impression which one gains in turning ove#* 
A the pages of these seven reports Is that. If genfar 
bei as Dr Johnson asserted, an infinite capacity for 
taking pains, then the compilers of these statistical record* 
possess that attribute in a very high degree. One turn* 
over page after page of systematically prepared data, un¬ 
questionably the outcome of Innumerable observations 
which have been carefully and religiously made through 
long periods of time, and one cannot but admire the 
patient, painstaking zeal of these scientific workers who 
nave concentrated their energies on this special field of 
enterprise, in the service of their country, for the develop¬ 
ment of its resources and the expansion of Its commerce 
The work is earned on under the auspices of the Geo¬ 
logical Survey of the United States, and this relationship 
of hydrography to geology calls to mind the proud reply 
of the 11 Starabee " to the Poet at the Breakfast Table —- 
"I am often spoken of as a Coleopterlst," he said, " but 
I have no right to so comprehensive a name The genus 
Scarabaw* U what I have chiefly confined myself to, am! 
ought to have studied exclusively The beetles proper are 



Hydiwelactrio Plant (developing *6,600 bone-power) os PnyaJUtp River, naar Electron, Washington. 


that of the earth-light and the corona M Touchet realises 
that the difficulties are enormous, but suggests that, with 
a clear atmosphere, large dispersion, andthe large aper¬ 
tures now available at Mount Wilson, for example, they 
might not prove insuperable 

Annual Publications —The 14 Companion to the 
Observatory,'* published by Messrs, Taylor and Francis at 
is 6dv, contains the usual features, and should be secured 
by every astronomical student actually engaged In making 
observations The Increase In the number of variable 
•tars makes the publication of the complete list Impossible 
As the compilers of the 14 Annual re du Bureau des Longi¬ 
tudes 0 have discontinued the computation of the variable- 
star epbemerldcs, the editors of die 4 ' Companion *' can no 
longer rehr upon that source of information 

M. Fummarton’s 11 Annuaire Astronomlque ” also 
follows its usual form, and Is a most useful work of refer¬ 
ence to all Interested in the popularisation of astronomy 
Its review of the pest year’s a str on omy and meteorology 
ts also useful, while the special articles therein comprised 
are very interesting, among them we might mention 
notices on Halley's comet and tin Paris floods of 19x0 
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quite enough for the labour of one man’s life Call me 
a Scarabedst if you will If I can prove myself worthy 
of that name, my highest ambition will be more than 
satisfied " 

This is the true scientific spirit the concentration of 
thought and energy on one special branch of study to the 
exclusion of even cognate Interests, the patient accumu¬ 
lation of facts and data, and their careful analysis and 
tabulation, within a purview sufficiently restricted for the 
capacity of the individual investigator—by these means 
alone Is the practical knowledge of the world increased 
and Its avenues of progress extended 

In order to appreciate the full utility of these records 
It Is essential to recall the fact that the development of 
water-power in every civilised country is rapidly becoming 
an economic necessity With the steady depletion of coal, 
lumber, oil, snd natural supplies of fuel there arises a 
co rr es ponding need for the exploitation of other sources 

1 Surface Water Supply of tha United State*, 10*7-8 Bulletin* pr«e*ed 
aader the general dhveooa of M O Leighton, vu., Paper No. *41, North 
Atlantic Coast, No. *41, Ohio Rim Batin , No 044, Sl Ltwrenc* Rmr 
Rorio, N& *45, Upper Mkdaipa and Hud** Bay Bairn*, No *48,. 
Wsttern Gsif Of M«dto, No. aioCohindp River Badn, No. *5*, North 
(Washington US. Geological Survey, 191a) 
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of energy available for and adaptable to manufacturing 
purposes Among these water-power stands pre-eminent, 
especially since the introduction of electricity, which has 
provided un easy and convenient means for the trans¬ 
mission of its energy fhen, In regard to flood preven¬ 
tion, domestic water supply, irrigation, and land reclama¬ 
tion there are obvious grounds for regarding the study of 
periodic flow In rivers and streams as a consideration of 
the highest Importance The damage arising from floods 
In the United States exceeds a hundred million dollars 
annually, and more thAn 70 million acres of the richest 
land art rendered practically worthless by reason of pre¬ 
vailing conditions of overflow and swamp Amelioration 
of these nnturnl defects can only be brought about by the 
collection of trustworthy data and u careful and thorough 
study of all the circumstances attending the phenomena in 
question 

Records of stream flow necessarily call for frequent and 
prolonged observation They must embrace all stages and 
cover, if possible, the absolute maximum and Ihp absolute 
minimum of discharge This involves, in most coses, a 
period of at least five or ten years, and in some Instances 
twenty years or more It is regrettable that the com¬ 
pilers of thesr volumes have had to avow that a number 
of their records arc of insufficient duration, owing to 
unforeseen reduction in grants and the consequent 
abandonment of certain gauging stations The national 
exchequer is surely not so Impoverished as to be under 
the necessity of exercising retrenchment In regard to so 
important a branch of the public service 

lhn*o methods of stream-flow measurement have been 
adopt* d by the Hydrographlral Departimnr, according to 
the local phy steal condition**, the degree of accuracy 
desired, the funds available, and the length of time devoted 
to ohstrvation 

lh*_ first, most theoretical, and least used method is 
that of mcisurlng the slope and cross-section of a stream, 
and then using the Kuttcr expansion of Chezy’s formula 
Owing to the difficulty of obtaining accurate data, and 
more particularly to the uncertainty attaching to the 
coefficients in the formuh, results obtained by this method 
can only be regarded as approximately correct 

The second method is that of measuring ihc discharges 
over dims and weirs Here the problem is complicated 
b\ variations in profile and crest, by leakages through 
the dams, bnrkwuter at high stages, log and ice obstruc¬ 
tions, and local diversions of wifer for powtr purposes 
On this mount compar itnely few stations are main¬ 
tained 'll weirs and dams 

1 he svstein chiefly employed is that of measuring the 
velocity of the current, principally by the Pric* current 
met* r, rarely by means of free floats, and, at the same 
turn, determining bv a sene’* of ordinates from a datum 
line the cross-sectional are 1 of the stream 

The following comments on the relative merits of the 
systems are interesting 

“ Prutically nil discharge measurements m ide under 
fair conditions are well within s per cent of the true 
discharge nt the time of observation Inasmuch as the 
errors of nu ter mensurtments ire largely compensating, 
the mean rating cur\e whtn well defined, is much more 
accurate thin the Individual measurements Numerous 
texts and experiments ha\e bten made to test the accuracy 
of current-meter work Th*sp show that it compares very 
favourublv with the results from standard weirs, and, 
owing to simplicity of methods, usually givts results that 
are much more reliable thin those from stations at dams, 
where uncertainty regarding the coefficient and compli¬ 
cated mnditions of flow prevail " 

Hien there is, of course, the human clement and the 

f ersoml fartor which enters Into all experimental work 
t is interesting to know that, 11 with relatively few excep¬ 
tions, the observers perform their work honestly " Y*t 
even honejfr of purpose cannot eliminate every element 
of error, mough the effect of numerous readings li 
obviously to m minimise any Inadvertent inexactitudes 
Individualism counts for something, too, but, on the 
whole, errors arising from these and other causrs become 
self-compensating ami virtually negligible 

Merely t y enumerate all the river £>aslns comprised 
within the parvlew of the Hydrographical Survey would 
Involve more space than can be spared for the purpose 
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From the noble Mississippi, with Its drainage area of 
1,340,000 square miles, Including wholly, or In part, thirty 
States, besides a small portion of the dominion of Canada, 
down to the modest SUetx, with its length of 50 utiles 
and its basin of 330 square miles, there are measured 
and described all sorts and conditions of streams with 
names as musical os Menominee and Wapslplnlcon, as 
dissonant at Umpqua and Puyallup, prosaic as Muddy and 
fantastic as Devirs Pho whole area of the country is 
to be covered by a dozen bulletins, of which the present 
seven form part B C 


PALAEONTOLOGICAL PAPERS. 

THE troublesome question of fucolds has exercised Mr 
A Otto W Rols (“ Zur bucoidenfroge," Jahrb kk 
gaol Reichsanstalt, 13 d llx , published 1910, p 615), an 
author well known for his researches on ruin-marble and 
cone-ln-cone He accepts an organic origin for the fucolds 
collected by him in the northern Apennines and the Alps, 
and points out that the cl iy, which might be regarded 
as a mere infilling of a worm-tube, is In some cases so 
arranged as to Form a true wall to the tube Pha 
granulations on the surface of many fucolds may be re¬ 
garded os due to cla> -lumps used In the construction of 
the worm-tube Tenbella figulus is cited (p 638) as an 
example of a worm that kneads up fine clay into bncks, 
as it were, which it places from its mouth on to the grow¬ 
ing margin of its tube The author expects criticism, 
since he sets aside the algal theory of the origin of fucoids 
m the Flysch, and ascribes the structures to boring and 
tubicolous worms 

Mr h, W Vredenburg (Records, Geol Survey of India, 
vol xxxti , 190H, p 241) has described certain ** pseudo- 
fucoids " of eastern Baluchistan as casts of worm-burrows 
and tracks of marine organisms, here following the work 
of Nathorst 

Mr M D Znlrssky records (Bull Acad tmp Sci Si 
Pflersbourg, No (>, 1910) in a brief Fngllsh paper the 
discovery of coal-balU in the Carboniferous of the Donetz 
basin, containing \vtll-preser\ed plants, from the study of 
which much mnv be ixputcd jheir mode of occurrence 
precisely resembles that of the English examples studied 
by Williamson 

Mr \ redenburg (Roc Geol Surv India, vol xxxvi , 
p I 7 i) describes speu* k of Orbitoules from the upptr part 
of the Upper Cretareous of India, including megnspherir 
and irticrospheric forms A* usual, this author Interest¬ 
ingly comic* hi his pulxontokiglcul work with zonal con¬ 
siderations and with questions of Indian stratigraphy, 
which here occupy twenty-five pages of the paper 

The Important minus*ript work on dendroid graptolltes, 
left by Dr R (»urle\, has been revised and issued bv 
Mr K S Bassler (Bull 65, U S National Museum, 
iqoq) The forms described, including many species of 
Dictyoncmn, are from the Nlagaran [Middle Gotlandian) 
Dolomites of Hamilton, Ontario With one or two excep¬ 
tions, like tile Innidulis on p 48, the figures of these 
difficult fossils art limited to the forms of the rhnbdo- 
somes 

Proceeding to molluscs, Dr A Schmidt hn§ examined 
the Anthrncosiid'e of thi Upper Carboniferous beds of 
Mtthrlsch-Ostrau (Jahrb U k gaol JMcfizatutaft, Bd 
llx , published in 1910, p 731) The forms illustrated hnvn 
naturally an interest for English geologists, and the paper 
both supports xnd supplements the work of Dr Whcelton 
Hind Dr Schmidt points out the general tendency 
towards n uniform tipe of shell among the later members 
of this fresh-water group whilp the animals very prob¬ 
ably remained quite distinct The reduction of hinge- 
teeth seems related to prolonged fresh-water conditions 
The author doubts if the fresh-water shells of the Mesozoic 
era had fresh-water Pal eozoic ancestors, since the Permian 
forms hud alrendv proceeded far towards uniformity of 
typo, and probably altogether passed away However, a 
mollusc described bv Mr L, J Wills in a paper on the 
Keuper of Worcestershire, to be quoted later, seems 
possibly a survival of Naiadites, In the same volume of 
this Jahrbueh (p 407, published in iqoc)) Dr A Till con¬ 
tinues his work on the jaws of fossil cephalopoda Jn tho 
absence of any guide to their correlation, these objects are 
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cbifed under the genua Hadrochellus, and are dis- 
dogulfhed by numerous specific name* 

Mr G C, Crick describes a new genua and species of 
dlbranchlate cephatopod, Belemnocamax bower 1, from the 
Lower * Chalk (Totternhoe Stone) of Lincolnshire (Proc 
GeoL Assoc , voL xxl , 1910, p 360) Belem nocam ax 
resembles Actlnocam&x generally, but has a broad ventral 
furrow, and fine longitudinal striae near tho point of the 
guard. 

Dr A TUI (Verhandl k k geol Reichsanstalt t 1909, 
p. 194) establishes a new genus, Villanla, for an ammonite 
allied to Perlsphlnctea, found in an Oxfordian horizon at 
Vllldny, In Hungary 

Mr T D A Cockerell continues his studies of Tertiary 
Insects (Am Joutn Sci , vol xxvll , 1909, p 181), intro- 
ducing three new genera, and Mr H F Wicknam (ibid , 
vol* xxix , 1910, p 47) compliments him by describing 
Colosoma eoekcrelti r among other fossil Colcoptera from 
the Florissant (Ollgocene) deposits of Colorado 
Mr L J Wills (Proc Geol Assoc , vol xxi , 1910, 
p 30a), in a paper on the fossiliferous J*ower Keuper rocks 
of Worcestershire, describes in considerable dttail three 
species of Menophonus, a new scorpion, fragmental re¬ 
mains of which occur abundantly at BroiriHgrove 
Numerous photographs of these remains arc given, as will 
□s of the plants from the same strata 
Mr Bashford Dean’s studies on fossil fishes (shirks, 
chlmsrrolds, and arthrodlres) forms part v of the ninth 
volume of the Memoirs of the American Museum of 
Natural History (1909) The memoir is finely illustrated, 
and deals mmnly with the cladoselnchions of the l> vonian 
period, which are viewed, in agreement with the opinion 
of Dr A S Woodward, as primitive sharks The author 
regards them os nearer the earliest fish-type than are the 
acanthodians of the Upper Silurian epoch (p 347) Photo¬ 
graphs and descriptions of mounted skulls of Dinichthys 
and Tltanlchthys are also given 
The distribution of the Delnosaurla In time and through 
geographical areas Is the subject of a memoir by Mr 
R S Lull (Am Joum Sci , vol xxlx , 1910, p 1) As 
the result of a wide range of reading, the author has 
drawn up distributional tables, and maps illustrating the 
probable routes of migration The maps furnished by 
De Lapparent for various Mesozoic periods are found to 
supply the necessary bridges between existing lands in 
which dLinosaurlan remains have been found Incident¬ 
ally, several suggestive remarks arc made On p 5 
bipedal movement is associated with the necpHsity for 
rapidly traversing lands Increasing in aridit> The 
bipedal lizards of the present day occur in semi-und areas 
Tne carnivorous and bipedal deinosours, the Theropoda, 
are the most widely distributed, and appear to hn\e 
followed any other forms that furnished them with food 
The armoured and herbivorous Orthopoda arc regarded hr 
originating with Scclldosnurus of the English Lias, and 
ai having become sluggish and quudrupedal in the course 
of time, when their heavy armour rendered them Impreg¬ 
nable (p n) At this period, Including the epochs when 
Folaconthus und Triceratops flourished, vegetuhon and 
water seem to have been abundant Ihe mvsten of the 
extinction of the delnosaurs is not lightened bv the pass¬ 
ing reference to geographical conditions on p 37 
Mr Harold Brodrlck (Proc Liverpool Geol Soc , \ol 
x , part v , 1909* p 327) describes and figures footprints, 
doubtless delnosaunan, found by him In the Inftnor Oolite 
at Saltwlck, south of Whitby It would be ver\ interest¬ 
ing to know if the zone also contains marine fossils, In 
view of Mr Lull’s comparison of aquatic deinomurs nnd 
hippopotamuses, the latter having been seen to move from 
estuary to estuary through sea-water 

Mr A Zdarsky contributes a memoir on the Miocene 
Mammalia of Leoben, in Styria, to the Jahrbuch der It h 
geologiwchen Reichsanstalt, Bd lix , 1909, p 345 ITirse 
occur In a terrestrial sandstone above clay and brown 
coal, the last-named stratum resting on Pakcoeoic slates 
Various rhinoceroses and Suidse occur Among the latter, 
the author places a new genus and species, Aenorhoerui 
feotaufr (p 264), represented by port of u mandible and 
x row of teeth from the upper jaw Mastqclon and Deino- 
therium ore both present, and the deposit appears (p 287) 
to be of Middle Miocene age 

Mr Franz Tquta, In the same Journal (Bd lix , 1910, 
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p. 57S)» records the results of an Investigation of a pre* 

f lacial or Interglacial bone-deposit near Kronstadt, in 
rhnsylvania The mammalian remains collected from 
this in recent years have become somewhat scattered, 
but the author has examined most of them, and especially 
describes the teeth of a new form, Rhinoceros kron - 
stadUnsis (p 580) Among the bones of Cervus there » 
• phalange that suggests the presence of the giant deer 

The SttsungiberichU vom naturhutonschen Vertin dor 
preussischen Rheinland* und Westfalens for 1908 (pub¬ 
lished In 1909) contains numerous abstracts of papers read 
before Its component societies Dr Elbert described at 
MUntter (Section C, p 51) his expedition to Java in search 
of the predecessors of the humAn race It may be well 
to recall that he found traces of hearths in deposits that 
showed the existence of man side bv side with Stegodon 
He believes that prlnueval man entered Java with the 
Siwalik fauna at the close of Cainozoic times, and that 
Pithecanthropus was entombed during a cold 4< diluvial " 
epoch, when floods were caused by the action of lavas on 
tne snows The tvidenre for this colder epoch Is furnished 
by the fossil plants of the Kcndcng beds, which represent 
species that now live nt much higher elevations Dr 
Elbert considers that Pithecanthropus was forced to re¬ 
treat before primeval man, while x land-connection was 
still open with Celebes, and that various pigmy races may 
have descended from this genus 

Without entering seriously on the literature of primitive 
man as a branch of pnhcontologv, we muy perhaps direct 
attention to the spirited d* scription by the late Com¬ 
mandant Molnrd of the pn historic drawings of animals 
in tho cave of Niaux, in Antge (S pelunca, tome vn , p 3), 
and to Dr Florentino \meghinu’s illustrated account, 
previously promised, of stone implements found near Mar 
del Plata The latter paper (Anales del Museo Nactonal 
de Buenos Atres, tomo xx April ai, p 189) maintains 
that the pebbles with chipped ends are in some ways more 
primitive than eoliths, nnd attributes them to Homo 
pampaeus of the Tertiary era G A J C 


A MONOGRAPH OF IHE JELLYPISHES * l 

A NY attempt to arrange the Medusas of the world in 
a natural and convenient zoological system Is beset 
with so many exceptional difficulties that the author of 
this very fine monograph must at least be congratulated 
on the courage he nu shown and ihe patience he has 
exhibited in preparing and publishing his work 

Since Haeckel wrote his famous 14 System der Medusen " 
in 1879 there has been no other standard monograph on 
the group for systematic zoologists to consult, and the 
need for a comprehensive revision of his classification has 
been acutely felt In many cases the forms which Haeckel 
described as distinct genera hav* proved, in the light of 
more modern research, to be but stages in the develop¬ 
ment of one genus, many new genera and species have 
been described, and our knowledge of the life-history, 
anatomy, and physiology of mnnv of the old lpecles has 
been very widely extended To bring together the results 
of all these Investigations Into one great monograph, to 
criticise, and to rearrange the genera, is the task which 
Mr Mayer has uttemptea, and, it may be said, with no 
small measure of success 

The principal difficulty In the svstematic arrangement 
and nomenclature of the Medusae arises from tho fact that 
In some rusts, but not In all, the free-swimming, bell-llke 
and sexually mature organism represents onlv a stage in 
the life-history of an Individual, or the detached sexual 
organ of an Individual whiLh has an xltogcther different 
form, and there are many examples of the sedentary or 
hjdroid stage of a species being known by one generic 
name and the free-swimming or medusoid stage by 
another It may have been an ideal of the earlier writers, 
which they themselves could not hope to attain, that 
ultimately the sum total «f the life-history of a single 
species would he united under one generic and one specific 
name But this ideal appears to be in these days not only 

1 *' Medufs cf th««WofkL By Alfml Gold»borou*h May*r jVoIi. 
Vol T, pp. iv+a«o+xv Vol 11 , pp i*+* 3 i- 4 tfl +* v Voi ill pp. iv-f 
499-73S* (Caro«|n* Inatiiuuoa of Washington, 1910 .) 
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more remote, but even Impossible to reach As the author 
points out, such dissimilar hrdroids as Syncoryne and 
staundium give rise to similar medusas of the genus 
Sonia, and on the other hand the dissimilar medusas 



FiO i — Pitt* inccl0r*t<^ one of the Trachymcdiuue 


Bougaimnllia (formerly known aa Hlppocrcne or Margchs) 
.and Nemopsla are produced by gemmation from closely re¬ 
lated specie* of the hydroid genua Bougalnvilha An 
attempt, therefore, to construct a system under which the 


sent exists For the pr esen t, then, we may agree wUh tk* 
author that the nomenclature of the medmfc sod the 
nomenclature of the hydrolds must be, In the majority of 
cases, kept distinct, but at the tame tlms regret may be 
expressed that he has hot set forth his views of the rltfilfl 
cation of these Covlenterates in some tabular form with the 
families of the hydrolds and meduftotds arranged In 
parallel columns Such a table would necessarily be in* 
complete and subject to several exceptions In detail, but It 
would be extremely useful to those who are Interested In 
the Hydromedusce as a whole and of great assistance to 
naturalists who are endeavouring to work out their life- 
histories Such a table has recently been drawn up by 
Stechow In a work on the Hydrolds of Japan, which was 
published, unfortunately, too late to be reviewed in 
Mayer's memoir A comparison of a table by Mayor, hod 
he constructed one, from the medusoid point of vbw with 
that of Stechow from the hydroid point of view, would 
have given us a very Instructive review of the classification 
of the Hydro meduwe as a whole 

But it soems somewhat ungracious to begin a notice of 
work that Is characterised by so many excellent features 
by complaining about an omission 

The first point that will btnke the ordinary zoologist, 
who Is not a specialist In any one group, as a very 
welcome and Important novelty In monographs on 
systematic zoology, is the inclusion in the text of a state¬ 
ment concerning all the important contributions to our 
knowledge of embryology, cytology, and physiology of the 
subject group This is not a work that ian be set aside 
os a systematic treatise, of value onl\ when it Is required 
for the identification of a species, but it is one that can 
and should be consulted by all those who are Interested 
in the mpvpholog* of the group Special attention may be 
directed to the excellent accounts, given in various places 
in the text, of the physiology of the rhythmic contractions 
of the bell, and the lurid statement concerning the recent 
researches by Stschelkanowzefi on the extraordinary 
developmental process in Cunlna dcsinbed by Metsrhnikoff 
as 11 sporogony ", but there are many olhers to relieve the 
tedium that is inseparable from a benes of purely 
systematic descriptions 

In dealing with the two genera Ctrnarh of Haeckel and 
Hydroctena of Dawydoff, which have been supposed to 
connect the true Caelenterates with the Ctenophora, the 
author takes the perfectly sound position that the re¬ 
semblances relied upon Indicate no true genetic relation¬ 
ships between the two classes, but he Incidentally directs 
attention to an interesting observation of Woltereck’s that 
in the larva of Solmundella and In the octlnula larva of 



Fra b. — Ly%.fmtrkiwM bmtitch, sos of ihs Rhhortoms Scypboasdaua A, Oral view B, 8 mw - crp > mma fiom enuaMIa aid* 


name of the hydroid stage would supersede the name of the Tubularla there la an apical potentate of dilated ecto- 

tneduaa aUge, or vice vsnd, even if It were confined to dermal cells This does not constitute an aboral aenae- 

thoae species of which the llffrhlstory Ii*known, would lead organ on such an elaborate scale as that described In 

<o a state of confusion even worse than that which at pre- Hydroctena, but k Indicates, a 4 - least, that this organ la 
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not a sign of Ctanopbore affinities As in 

tefeet d)vision# of the Coetenterata, the determination of 
true or natural specific distinctions la Medusae from (also 
or accidental differences Is extremely difficult A great 
many species have been described from the more or less 
distorted and contracted specimens that are sent to 
systematic zoologists by the collectors, and it is very prob¬ 
able that many of the folds and wrinkles, and even the 
warts and tubercles, that are relied upon for separating 
species are due to postmortem changes Mr Majcr deals 
with this problem with sound judgment The work of 
previous authors is carefully considered and tabulated, so 
that the reader may form his own judgment in each case 
If ho wishes to do so, but hl> own opinion, based on a 
wide experience of living and preserved material, is clearly 
expressed Thus, of the genus Pelagia, no fewer than four- 
toon species have been described, of which six are from 
the Atlantic Ocean 41 All of the Atlantic species,” ho 
says, 14 are closely related one to another, and future 
researches may demonstrate that they arc only geo¬ 
graphical races ” 

It would be difficult to express adequately our admira¬ 
tion of the seventy-six coloured plntes with which this 
monograph is illustrated As regards dtlicaiy of treat¬ 
ment and accurac) in detail, they m«j be regarded us the 
best senes of zoological plates that have been published 
for many years In addition to the plates, there, are more 
thgn four hundred text illustrations in black and white 
The majority of these are copied from the works of other 
authors, but there ire several, such as the two specimens 
we reproduce, that have not been previously published 

Important changes in well-known generic names arc not 
so common as in some other recent memoirs, but there 
are some which many students of the group will notice 
with regret Thus the familiar genus Lizzta becomes 
merged in Rathkea, Corynitis becomes Llnvlllea The 
generic name Turns, having been used by Humphrey In 
1797 for a mollusc, is regarded as preoccupied, and this 
genus of Medusa becomes Clavula As examples of 
changes in spelling, we may refer to the genus Irene, 
which becomes Flrene, and Aurelia, which becomes Aurellia 
But the most deplorable proposal in this respect is that 
the name Crospedacusta should be used In place of 
Limnocodlum it is clear from the text that the author 
has made this change with regret, since he realises the 
great inconvenience that must be caused by the substitu¬ 
tion of a name that has been used only once, and in a 
preliminary note, for a name that has been used con¬ 
sistently by all authors. Including the writer of tha pre¬ 
liminary note, ever since That the change has been made 
Is due to the mandate of the International Commission on 
Zoological Nomenclature, who stated that the usage of the 
name Llmnocodium would be 44 in contravention of the 
provisions of the Code " No better example could be 
found to show the pressing need of some revision of the 
Code We cannot close this notice without ngain express¬ 
ing our thanks to Mr Mayer for his most magnificent and 
serviceable memoir It Is really a great work, and will 
mark a great step of progress in the literature of the 
subject 


MEASURES OF SOLAR PARALLAX 1 
THE particular value of solar parallax derived from the 
E discussion of any one set of measures ib of sm Alter 
consequence than the manner In which the result has been 
achieved. The interest In the problem has shifted fn Its 
present position, the knowledge of the distance of the 
sun from the earth Is less Important than the examination 
and elimination of the causes that affect the accuracy of 
the measured coordinates obtained from a series of plates 
Viewed In this light, Prof Perrine's paper Is of great 
value, for It puts us In possession of an independent dis¬ 
cussion off material that has already been submitted to the 
most careful scrutiny 

We have presented to our examination a numerical 
estimate of the different constructions that expert know- 
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ledge can place upon the same measures Mr Hlnks, In 
his elaborate discussion of the solar parallax from photo- 
graphic observations of Lros, pointed out some discre¬ 
pancies lo the 1 Itk results, which he thought required 
further examination Among others, he suggested thafi- 
•orae of the comparison stars were too distant from the 
axis of eoUlmation Apparently this criticism was justi¬ 
fied, and Prof Perrme has employed in his reductions only 
those star images which were accurately circular A 
second suggestion, that an error was introduced by the 
eccentric position of Eros with reference to the sturs of 
comparison, is not accepted This want of symmetry arose 
from the plan of choosing the same stars for the morning, 
and evening observations, a scheme which possesses 
obvious advantages, but in a plate taken with Eros 
always in the centre, the motion of the planet will carry 
It nearer to, or away from, the more outlying members 
of the group of stars selected for measurement The 
motion of Eros in the interval was about 8'-io', and in a 
field the available diameter of which is small the distor¬ 
tion of the image might outweigh the evident theoretical 


yUYSIIHWB. 

lo test this point Prof Pnrnne has made two solu¬ 
tions, according to the htars w tected, and can find no 
evidence of systematic error Another attempt to explain 
the observed discrepancy, more of the nature of a sugges¬ 
tion than a trltlcn.ni, wus made to depend upon the- 
generally small magnitude of the comparison stars With 
a large aperture and the necessity of restricting the field* 
there will be a tendency to use fainter stars than in other 
observatories employing the ordinury photo-refracting, 
telescope As a rule, the stare selected at Lick have been 
fainter than the planet Prof Perrine docs not specifically 
discuss the effect of magnitude, and there is the less 
necessity, since the value of the solar parallax he obtains 
does not show any anomalous deviation from the final 
value adopted by Mr Hlnks 

The difference of computational results is a point of 
great interest The final value of solar parallax derived: 
from the total mass of measures at the command of Mr 
Hlnks Is 8807', while the same authority obtained from 
the Lick measures alone 8-815' * rom the ,amc - data 
Prof Perrine derives from his own measures 88067 . or 
identically Mr Hlnks's result The problem for solution 
has therefore moved from finding an explanation of the 
difference of Lick results from the general average to 
tracing the cause of the disagreement between the Lam- 
bridge and the Californian computations The computed 
probable error, also differ That attached by Prof 
Perrine In his final equation for v is ±0-0035', and by 
Mr. Hlnks ±00046' It is a matter for congratulation 
that such small differences should attract attention and. 
call for explanation The minuteness of tho discrepancy 
seems to indicate that in modern processes such a degree 
of refinement has been reached that the disagreement must 
be attributed to purely arithmetical operations, and has no 
physical significance 


AMERICAN VERTEBRATE PALAEONTOLOGY 
*THE phytogeny of the Felidae forms the subject of an 
1 article, hy Dr W D Matthew, published in vol 
xxvlli (pp 289-316) of the Bulletin of the American 
Museum of Natural History According to the author* 
the great majority of the extinct members of the famil), 
including all the oldest species, are characterised by a 
more or less pronounced development of the upper canines 
into long, flat-sided tusks These are the so-called sabre¬ 
tooths, or mochserodonts, which date from the L*)wer 
OUgocene, typical cats with relatively short upper canines 
being unknown before the Pliocene Phe early sabre¬ 
tooths are, however, divisible into two wneu, one 
characterised by the extreme length and slenderness of tho 
tusks and the large sire of the protecting flange on the 
lower jaw, and the other by the shorter tusks and smaller 
flange. Hcipto)>hoDeus and Dinlctis respectively 
thetwo series In America While the privation of tho 
large Pliocene and Pleistocene sabre-tooths from Hopto- 
phoneus has been accepted, the relations ofthe modern 
cats to Dinlctis hove been overlooked The 
appears, however, to indicate that the Dinlctis phylum led 
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directly Into the modern Felidae, the canines having re- 
vorted from the almost unique macharodont specialisation 
to the normal t>pc of carnivorous mammals lho s*r] ( h 
D inictU—Nimrtmi*—Psi ud'eluru*—Felia arc in direct 
surceKMon, structurally and geologuallv " 

In the opinion of Dr Matthew the origin of the cut 
family cannot be carried bulk further than the Ollgocem 
sabre-tooth, thpir supposed derivation through the so- 
called /FiurorliFTium—which is based on the milk-dun it ion 
of d sprues of the sninu group—from the Eocene ireodont 
PaUronutis being inadmissible 

Mr K O Peterson has, however, just described, under 
the name of Diphauiodon, m the Memoirs of the Carnegie 
Museum it Pittsburg (\ul iv , No 5), the skeleton of a 
dog-like larmvore of the %\n of n large leopard from the 
Mhuenp of Vbruuku, which, together with the allied but 
oldnr Daphrinus, he regards ns in a considerable degree 
imirmedntt between dogs and cats, nlthough the skull 
and teeth are essential!} dog-like In many respects 
Daphamus, of whuli thi whole skeleton js known, is very 
catlike, espeuallv in the long leopard-llke tail, wh» h 
may, honour, hnve boon busliv A cat-like feature is the 
partially rnructiit structure of the claws In concluding 
nls deHcnphon, Mr Pet*rson observes that thp model “is 
instruiti\e, as it furnihhr* it hast a conception of a primi¬ 
tive form anrrstrnl to rats and dogs ” Whether later 
discovprus in earlier stratu wilt re\eal a community of 
ongm few thi two groups remains to be w*en 

Reverting to the first urticle, Dr Matthew replies nrar 
the end to critirs who have doubted hue theory that I he 
sabre-tooths attacked bv dropping the lower jaw Into a 
nearly v»rhiil position und stabbing with the upper tusks 
After supporting the theory by additional anatomical 
evidence, he remjrks that most of the carlv large ungu¬ 
lates were of the 4 puchidenn " type, which were specially 
suitable 10 this milhod of atiark, while they would 
succumb to the mode practiwd bv lions and tigers 

" With the rise and dominance of the large light-limbed 
rumm mN and horses sonic of the tnrlv sabre-tooths were 
correJativelv adapted into the modern type of felines, while 
other sabre-tooths, as the surviving pachyderm phvla be¬ 
came larger, thicker skinned, and more jhjwi rful, beenme 
progressive Iv larger, more powerful, and developed heavier 
weapons to cope with and destroy them Ihe Anal extinc¬ 
tion of the machnerodont phylum was probably largely 
conditioned by the growing scarcity and limited geographic 
range of the great pachyderms ” 

Finally, he protests against the Idea that these later 
sabre-tooths died out as the result of over-specialisation 
Recent conflicting ooimons as to the pose of the snuro- 
pod dinosaurs are discussed by Dr Matthew in tho 
September number of the Amtnian Naturalist (vol xhv , 
P 547 ) That these reptiles walked, Instead of crawling, 
the author considers fully proved, their limb-structure, as 
was previously pointed out by Dr Abel, displaying a 
remarkable parallelism to that of proboscideans 1 his 
" rectigrade type, in which the whole limb is pillar-hke, 
with the foot short, rounded, and heavih padded, and the 
toes reduced or rudimentnrv, 11 correlated with gigantic 
bodily sue, the movements being mninlv restricted to the 
upper joints, and the foot wrvlng chkflv ns a cushion to 
minimise the shock A structure of this kind will 
obviously occur only nmong animals which habitually rest 
their weight on the limbs nlone 

A limit is, however, soon reached in regard to the 
weight which even the most powerful limbs are capable of 
supporting in the cose of a purelv terrestrial animal, and 
this limit appears to have been attained among the 
elephants But if this be so, we arc totifrooted by the 

? |uestion whv the Muropod dinosaurs, with their less per- 
ectly formed limbs, vastly exceed the largest elephants in 
bulk and stature The answer, in Dr Matthew’s opinion, 
is that these reptiles were aquatic, and adapted to wading 
A wading animal has the greater part of its weight 
buoyed up by the water, and might attain a much larger 
site without transcending its mechanical limitations, just 
as the whales and some true fishes attain a much larger 
'size thnn anv land animal ” 

In iqo8 Mr I.ambe described a new genus of crocodile 
(Ltidvosucfti^) on the evidence of imprrfeCt remains from 
the Judith Mver beds of Alberta, Canada An unusually 
well-preserved crocodilian skull from the Ceratop* bed* of 
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Wvomlng, recently acquired by the U S National Museum, 
Is referred hy Mr C W Gilmore (Proc U 5 Nat Mus, 
vol xxxvili), In spite of Its later geological horizon, to 
a second species of the same genus, under the name pf 
L tternbcrgii A second skull of the same species, from 
the Hell Creek beds of Montana, which came under the 
author's notice after the original paper was written, Is 
also described and figured 

Leidyosuchuc may now be characterised as a short and 
relatively broad-skulled crocodile, with the nasals appar¬ 
ently not reaching the nnres, the posterior nostrils wholly 
enclosed bv the pterygoids (mst< aa of being behind them, 
as In Crocodilus) the mandibular symphyses short and 
formed tn part bv the splemal, the upper teeth more 
numerous than the lower, the first lower tooth received 
into a'pit, and the third and fourth—which are about equal 
in size—into notches in the skull Tho vertebra hnve thp 
cup in front, and there wa* armour on the lower as well 
as on the upper surface of the body Manv of these 
characters connect the genus with Crocodilus on one 
hand and Alligator (including Caiman) on the other, 
although their preponderance is with the first-named genus 
Then* are also indications of affinltv with the Tertian 
Diplocvnotion The position of the posterior nostrils— 
Inti fmediate between tho«e of modtrn and Jurassic croco¬ 
diles—is iust wluit might hnve been expected from the 
geologkal horizon of the genus 

Slnre its original description bv Sir R Owen in 1873 
the imperfi*rt skull of the saw-billed bird (Odrmtoptcryx 
fofiafiical from tho London Clnv of Sheppey, preserved in 
the British Museum, has remained the sole evidence of it* 
genus and species Y\ hpn complete the specimen probably 
measured something like 6 inches In length The dis- 
coverv M now announced by Mr B Spnlskl, in the Hecond 
number of the new journal published at Leipzig under the 
title of Dcr Geolog, of the skull of a much lirgtr Species 
of the same genus in IcrtWrv strata In Brazil, the total 
skull-length being no fewer than centimetres The 
name O longtrcstns is proposed for the Brazilian species 


THE INFLUENCF OF RIVER SYSTEMS IN 
THE EAST 

fZLOBUS for September 1, Bd xevili , contains an 
^ article of some interest on the subject of the Influence 
of river systems In the hast, bv Herr hwald Horne The 
author deals with the area bctwei n 17 0 ami 3b 0 N lat 
and 17 0 \V und 74 0 K long (which he terms the Orient), 
where the avLrugc annual rainfall is less than zoo mm 
(8 Inches), this is bordered in the southern Sahara and 
in the northern part of south-western Asia by a broad 
/one with an annual precipitation of boo mm (ajj inches! 
In summer this Area Is the hottest part of ine earth s 
surface It tends to prevent the intermingling of various 
flora, fauna, and human races, the Arabian peoples, the 
one-humped caniel, and the date-palm are mainly con¬ 
fined to it lhe map accompanying the article shows 
three main areas, which are drained by no river*—tho 
Saharan, the Arnbo-Svrmn, and the Irano-ArmenUm, the 
undralned regions amounting to 77 per cent of the 
Orient 

The central regions, with their entire lack of hydro- 
graphic connection with the ocean, differ essentially from 
peripheral countries with sea-connection The formation 
of level plains is one marked tendency of countries devoid 
of rivers, wind, which forms the sole connection with 
the ocean, plajs a ver> Important rdie there These fiats 
are to be regarded as phenomena of disease In the earth's 
surface, and the fact that three-quarters of the Orient Is 
devoid of river systems will account for Its low population 
and help* to explain its cultural backwardness It is the 
Watered areas— *3 per cent of the whole—which hnve 
produced the cultures of the Orient, eg, the Sumerian 
within the Anatolnn-Kurdic belt Higher cultures con¬ 
centrate whpre there I* flowing water all the year 

Four regions are passed In review, the Atlas countries, 
the Sahara region, south-west Asia, and western Asia. 
For each a table is drawn up giving the total area, pro- 
portions of permanently rlver-drainnl, periodically river- 
drained, and entirely undralned land, and the density of 
the population—the last, it mav be noted, Is in Inverse 
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ratio to the extent of riverlm country Thoee statistical 
data are summed up In a filth table The Sahara region 
Is most intensively characterised by lack of nver-s>steins, 
no rivers rise there, and those which flow through lose 
rather than gain during the transit Light)-eight per 

cent of this region is without off-flow lhTs huge desert 

area Herr Banwc regards as 11 the surest bulwark of Islam 
# In Africa » 


RECENT PROGRESS IN FIEC1RIC 
LIGHTING ' 

Incandescent l*amps 

'T'HF most remarkablf development within reernt times 
^ is the produt tion of an imandcHCLnt lamp with an 
efficiency approximating to 1 rnndle-powLr pci wait 1 h< 
best known of tlu.se Jumps ore of two kinds, one math 
with tantalum as the material for the liLununt, and the 
other with tungsten there ore a gnat nunilxi of lamp* 
under a great vorlttY of dlfftrent names using tungskn, 
and the difference hit wet n the lamjis is large 1\ du* 10 the 
differences in thi proiesses of manufacture adopt* d I he 
most rpcent drwlopment in the construction of tungsten 
lamps is in the use of wire-drawn filaments (f (jistir. 
Cantor let tun., n>oq) 

In order to test a statement thut has been fn quint h 
mode ns to the bad effect of switching off and on 1 m rn s 
of fists is being rarru-d out in the 1 l(*ctrical Lnginonng 
Laboratories ut f ivi rpool in which the lamps an swiUhed 
off for ten seconds and then switched on ngnin, the prou st» 
being repeated at intervals of one minute Although these 
tests an not lompletr, the results ho far as the\ go, have 
bnn liUirobting In all, tw'int) lumps, which hm bun 
supplied bv several makers, uro being subjutid to this 
test Ihe lamps were divided into two groups, ind uuh 
oni u is adjusted to have an initial iffickmv approxi¬ 
mating to 14 watts per candli -power, this udjusimt nt 
was effected bv introducing resistance Into thi drain of 
tub individual lamp One set of ten lamps w it, ton- 
nected In circuit with an automatic swili h dnvm b\ 1 
small fan motor nt such a speed that n cam switch'd 
on the light for fifty seconds and switched it off for 
ten sreonds The reason for this choice of time was 
th it It appeared that ten seconds was enough to allow 
the filament to become practicall) cold and thus to give 
the maximum contraction and expansion of the thnad 
So fnr as thi experiments have gone, the effect of switih- 
Ing does not appear to be serious, the lamps that have 
been burning continuously have given out to the same 
extent as those that have been subjected to the continuous 
■witching off and on 

The effective life of these lamps is found bv them to be 
roughIv proportional to the 365th power of the initial 
wattb per candle-power, a law which corresponds with 
that found for carbon filament lamps 

We may sum up the position, so far as metallic fila¬ 
ment lamps are concerned, bv saying that at present thorp 
is no difficulty in obtaining a 330-volt nu tal filannnt 
lamp of about 35 candle-power which will give one hori¬ 
zontal candle-power for 1 3 watts, and will bum near tins 
efficiency for more than 1000 hours, probably for a much 
longer period under ordinary conditions 
Before leaving the subject of Incandescent lamps, it 
may be of Interest to make some remarks on the character 
of the light that Is emitted from them The speitrum 
obtained corresponds with the spectrum given bv an in¬ 
candescent bodv, 1 f it is a simple band spectrum So 
far ns my own observations have gone, there Is no evidence 
of selective emission, and the increase in effirienr) of 
metal filament lamps may be said to be entlrcl) due to 
the higher temperature «t which the lamp filament run* 
The wavelength of maximum emission intensity corresponds 
fairly closely with Wien’s law for the radiation emitted 
by a black body (It may be of Interest to note here how 
nearly the temperature of maximum emission mtensit) for 
the yellow line, D, or centre of the visible spectrum about 

IPkoi a paper mud btfo^e th« UlomliuiUsg Eng'mtdng Society on 
Dsctmbsr 9 by Prof It V Mitohiitt 
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6aoo° C , corresponds with the estimated temperature of 
the sun ) 

The nearer \ve can approach the hmperature of the 
sun with amfwidl sources of light, the more nearly will 
an Illumination be obtained which corresponds in all 
regards with sunlight 

Art Lamps 

The most notable adv incc in arc lighting within recent 
jears is the flame irt, but these limps hn\i been used so 
extensiveh for a numbei of jinn ih u thi flame arc Itself 
is far from being j ment deulopmrnl 

It is m\ intention in this pipir to lav stress on onlv two 
points —(1) the tmprt>v< minis made in the distribution of 
light so as to give more uniform illumination over n 
large area (3) the nctual iffimiiLV or flux of light * mi tied 
per watt consumed in a modern lamp 
The attempt to obtain inon uniform illumination on 
the surface has lx?* n made in two wavs, first by using 
vertical carbons instead of V carbons, ns in the curlier 
form of flame lamps \s his been pointed out by many 
people, the candle-power curve requin*d to give uniform 
horizontal illumination is inut h mon 1 lo*e1v approached 
by the polar turve of light distribution given b) a virlical 
c irbon lamp than h> am othi r form. 

The siiond in* thod whuh his hci n adopt'd with the 
view of improving the light radiation from V carbon lamps 
is bv the use of special glulx s Th< most notable example 
of tins is the use of th* dioptrli globe 

(a) Aitunl cftn ienrv of modt rn art lamps as measured 
by the influx of light pi r watt ronsunuxl (km subjoined 
1 able) 


TypecfUurp Volli 

Curmit 

rkP 

C P per 
watt 

Enclosed flame lamp 




(clrar globe) 58 

84s 

32 CO 

45 

(opal globe) 57 8 

Open flame arc (slightly 

85 

- 1430 

30 

obscured globe) 40 

Singly enclosed arc 

70 

1040 

3 7* 

1*6 

ordinary carbon 86 

Midget singly enclosed 

8S 

IIJO 


arc lamp 77 

3* 

245 

I’O 

Vapour Lamps 




Ihe production of light from an incandescent vapour 
is a method of lighting which hus long been familiar, 
though the only practical examples of it arc the mercury 
vapour lamp and the Moore tube Tho two forms of 
mercury vapour lamp which are being manufactured at 
present urr the quartzhte lamp and the silica lamp 

The main characteristic of this limp is ihut it producci 
a large amount of ultra-violet light, to which quartz Is 
transparent, and which Is screened off from the exterior 
by a heavy lead glass clover If the lamp is left burning 
without this cover for a few minutes th» smell of ozone 
produred Is very strong It is a malUr for discussion 
whether mercury vapour lamps containing these very 
strong lines only in the spectrum will not ulumntelj prove 
injurious to the sight of tho*' who an obliged to work 
in it A prion, it would seem to be bound to produce n 
fatigue of those parts of the retina which respond to the 
impulse* given by the particular ravs which the lamp 
emits 

A lamp of this type has recently undergone t* st in my 
laboratory, with thi result that the efficients worked out 
at 173 candle-power (mi an hemlsphenuil) per will The 
lamp consumed b88 watts at 330 volts, and gave n mean 
hemlsphemnl candle-power of 1100 

The mixing of the mercury vapour light with that of 
the light from tungsten lamp* has betn tried it Liverpool 
with quite satlufattorv results, the ratio b* rwocn the 
amount of light required to produce lompkte mixing being 
very easily found b) the aid of the globe photometer and 
two pieces of milk glass, one pico illumm ited bv a beam 
of daylight from the outside and the other bv the light 
diffused on the surface of the globe bv the two sources 
of light inBlde the globe This method is, of course, not 
so exact as the colorimeter of Ives, but giv* s quite satis¬ 
factory results 
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SMOkh iND ITS PRK VkNTION 1 
NDOUU 1 EDLY the most important question of the 
day from tho sanitary and artistic point of view is 
how bent to com but the smoke nuluanco, which, like a 
cumulative poison, is slowly but surely saturating our 
lives and homes with Its filthy dregs, and is at the same 
tune like a cancer depicting and destroying our nalurul 
strength by the waste of our already rapidly diminishing 
furi supplier 

When, in the thirteenth century, bituminous coni was 
first used for fuel purposes, the smoke to which it gave 
rise roused such indignation amongst the public that u 
decree was passed in 130b forbidding Its use, but fuel 
had to be found, and the supply of timber proving In¬ 
sufficient, once more attempts were made to introduce it, 
but again public opinion led to its banishment in the 
reign of Queen Elizabeth Ihc third attunpt, however, 
to bring it into use proved suiccssful, and slowly the 
consumption increased, until the Inst century saw coul 
firmly established, not only tos a fuel for domestic con¬ 
sumption, but also as our great source of power, and it 
was the possession of great stores of the fuel that gave 
England her commercial supremac) 

The smoke from the few chimney 4 where coal was used 
by our forefathers, and which so shocked tho sense of the 
obseivers of that duy as to lead to its use being banned, 
was an absolutely negligible quantity ns tomparod with 
the smoke bekhed forth Into the mr In any of the large 
cities of to-day, and the effect upon our climnte, our 
health, and our buildings has so steadily risen with the 
Increase in consumption that It Is no exaggeration to 
speak of it as a cumulative poison 

It was only In the latter half of the list teniury that 
thn cumulative effect of smoke began to make itself 
appreciable, and thi ’eighties and ’nineties were marked 
by a diminution in the hours of sunshine m our big cities 
and by fogs of remarkable denmt) and lasting power , but 
such legislation as was enacted and tho efforts of those 
Interested in smoke abatement have apparently had some 
slight influence in a reduction of the plague, and certainly 
during the past ten \ears the fojjs have not been of the 
tame density or so frequent us in the preceding twenty 
or thirty years, but how far this has betn due to efforts 
at smoke abatement and how far to meteorological con¬ 
ditions I, at nny rate, am unable to say It is an abso¬ 
lute fact that even If a certain amount of work hat been 
done, to much still remains to do that the subject Is as 
important now at it was ten years ago, nnd my desire 
this evening Is to attack the subject of smoke from the 
more chemical and physical side of its production, and to 
review those methods which are practicallv possible for 
Its prevention 

It must be borne In mind that the smoke question not 
only affects the well-being of the country, but also implies 
a waste of fuel so great that with the problem of failing 
coal supplies looming on the horizon It behoves us to 
make a national matter of it, not only from a hygienic, 
but also from an eoonomlc point of view Indeed, the 
whole question of fuel economy is so closely allied to the 
problem of smoke prevention that it is Impossible to con¬ 
sider the one without the other, nnd It only rational 
methods <pf heat production were adopted, both economy 
of fuel an cleansing of the atmosphere would follow 

The principal source of the cloud which hangs over our 
big towns, cutting off the direct rays of the sun and 
ruining health, varies with the locality In the south of 
England it Is the domestic gmte using bituminous fuel 
which Is responsible for the major portion of this pollu¬ 
tion of the atmosphere, whilst further north In the great 
manufacturing centres, it Is the facton shafts which emit 
the pall of black smoke that aids In shortening life and 
killing vegetation, and which begrimes and flnall) helps 
to destroy our public buildings 

Many estimates of the relative amount of pollution due 
to many factories and to the domestic grate have been 
made, but as the question of what Is the ratio of smoke 
production from the various sources varies enormously 
with the locality, no very satisfactory conclusion has been 
arrived 1i\ 
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With regard to London, Dr Shaw’s estimate that ft* W 1 
cent of the smoke is due to the domestic fire would prob¬ 
ably be about correct, but in bheffiald or Birmi n g h a m the 
figures would most likely be reversed But it is a certain 
fact that domestic smoke is produced throughout the whole 
length and breadth of the land, whereas the factory 
chimney concentrates its attention on the more limited 
area of the manufacturing districts 

Although it is difficult to gain any Idea of the ratio Of 
blame to be given to the two greutest sources of smoke 
production at any one spot, yet it is cosy to obtain an 
insight as to the relative total amount of smoke so pro¬ 
duced from the uses to which our coal is put, and the 
Kojul Commission on Coal bupplirs arrived at the con¬ 
clusion that, of the 167 million tons of coal burnt in this 
countr) in 1903, 30 millions were used for domestic heat¬ 
ing, whilst, after deducting the coal used for gas making,It 
would probably be mar the truth to say that the domestic 
use of bituminous toul is responsible for one quarter of 
the smoke pollution of llie country, the responsibility for 
the remainder being split up amongst the various manu¬ 
factures and railways 

Practical!) All the advances of late years have been in 
fuel consumption on the large scale, and the Improve¬ 
ments brought about b> Nicking machinery and attention 
to air supply have been great, whilst some of the largest 
manufacture* have demonstrated, not only the ease of 
obtaining smokeless factory shafts, but also the economy 
that accompanies them 

Little, however, has been done to Improve the condi¬ 
tions of fuel consumption in the household, and m spite 
of the fact that the use of bituminous fuel in the domestic 
grate has been condemned for the part it has played in 
the pollution of th< atmosphere from the earliest years 
of the fourteenth centurj to the prewnt da\, the Ideas thut 
exist as to its composition and method of production are 
still very vague, and it is this side of the question with 
which 1 now desire to deal In an ordinary open fire 
radiant heat given by the incandescent fuel and heated 
grate warms the room, and although It is undoubtedly 
u wasteful method, owing to the largest proportion of the 
heat escaping up the chimney with the products of com¬ 
plete and incomplete combustion, vet It Is so superior 
from the h>gknk point of view, and so much more com¬ 
fortable than any other method of heating, that it still 
holds the premier position in spite of the economic 
advantages of central heating systems or slow combustion 
stoves 

The production of smoke from the ordinary open grate 
using bituminous rosl means a waste of fuel, but although 
this loss assumes grave proportions when the number of 
fires is taken Into consideration, it is small as compared 
with the other losses due to actions taking place m the 
fire Itself and the loss of heat escaping up the chimney 
When bituminous cool is fed on to the burning fire, the 
action which taken place on the newly added portion 
closely follow the lines of action occurring during tne dis¬ 
tillation of codl, and it is during this period that a very 
large proportion of the heat units in the coal are lost, 
owing to the amount taken up in decomposing the coal 
and converting the volatile portions into vapours and 

R ases. During this period the coal, heated by the fire 
■om below end comparatively cool above, distils off tar 
vapours, coal gas, and steam In proportions which vary 
with the temperature In the early stages, the surface 
of the fuel being too cool to lead to their Ignition, they 
escape as vapours up the chimney, mingled with an 
amount of air which Is dependent upon the draught of 
the chimney, nnd ranges from eight to thirty thousand 
cubic feet per hour In an ordinary flue the composition 
of the escaping products may be taken as approaching to 
the following analysis — 

Per esnt 


Carbon dioxide 



0-70 

Methane 

■# 

s 

. 0-36 

Hydrogen 

a 

a 

0*39 

Carbon monoxide 



001 

Oxygen 


• 

*0*85 

Nitrogen . 

•« 

. 

* • 79*79 


and these gases, together with water vapour, escape up 
the chimney 
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Outing thlb period of smoke production* 'no soot it 
form ed, and the physical properties of the cloud of vapour 
are in Interesting study, as It explains one of the secrets 
of the lasting power of smoke and the way In which It 
acts A most beautiful and Instructive experiment Is one 
devised by Mr F Hovenden, which shows to perfection 
the structure of smoke as It escapes from a burning object 
A puff of smoke blown through a small glass cell 
illuminated from below by sn oxyhydrogen or arc light, 
and examined under a low-power microscope, reveals the 
fact that It consists of excessively minute vesicles which 
are in a marvellous condition of motion, and which, owing 
to the gas within them being lighter than air, remain 
floating In the stream of air or gas until impact with a 
solid surface causes a bursting of the little liquid envelope, 
forming a microscopic drop of tar on the solid against 
which It has struck, and liberating the contained gases 

The wonderful movement of these vesicles is the most 
beautiful realisation that I know of our conception of 
molecular motion, and the marvellous way in which they 
keep up a continuous bombardment would be a perfect 
lecture Illustration of kinetic energy if only it could be 
projected on the screen 

Given proper conditions, most condensing vapours seem 
to assume this form, and the small vesicular masses seem 
to retain the molecular activity of the particles that build 
them up, and there is little doubt that In fog or cloud it 
{9 this formation that gives the floating power, as the 
water vapour contained by the vesicle is only a little 
more than half the weight of atr, and also exploins the 
formation of ram by gun-fire and the dispersion of fog 
bv electrical discharges, the bursting of the vesicle in each 
case leading to precipitation 

The tor vapour which escapes during the distillation 
of coal, either in the gas-maker's retorts or upon an open 
fire, consists of a mass of vesicles of this character, Hnd 
this period Is the one in which the most serious waste 
takes place, as not only is the greatest amount of heat 
being rendered latent by the distillation from the coal of 
these products but they also escape unburnt up the 
chimney After a while sufficient heat finds its wav 
through the coal to the top of the fuel to ignite some of 
the escaping vapours, and the bright luminous flume then 
makes Its appearance above the fire This flame radiates 
a considerable amount of heat owing to the Incandescent 
particles within it, and the waste of heat diminishes, but 
it will be men that a large amount of vapour is still 
escaping unburnt, owing to the dilution of the hydro¬ 
carbon gases by steam and the cold air sucked in over 
the surface of the Are, which lowers their temperature 
below the point of ignition 

The appearance of the flame itself is worthy of notice, 
as the chemical changes taking place within it muke it 
rod and lurid towards the top, and the particles of oil} 
carbon which form the soot escape from It 

Flame Is caused b> the combustion of gaseous matter, 
and when the air supporting tho combustion is supplied 
externally to the combustible gas, the resulting flame is 
always hollow, consisting of at least two parts, an outer 
zone in which combustion is taking place, and an inner 
zone In which, there being no oxygen to carry on (In 
combustion, no such action can take place The ordinary 
luminous flame, such as Is employed for illuminating pur¬ 
poses, is divided into four parts, but for present purposes 
our fire flame mnv be looked upon as consisting of only 
three, the Inner zone being an area In which no combus¬ 
tion is taking place, but In which the gases are subjected 
to the baking action of the heated envelope that surrounds 
It, and undergo many decompositions, the most important 
ohemical change being the conversion of any hydro¬ 
carbons Into acetylene In the outer zone combustion 
takes place In contact with air, giving the hottest part 
of the flame, and as the result carbon dioxide, carbon 
monoxide, and water vapour are formed, whilst between 
the Inner and outer zones Is a brilliantly luminous sheath 
giving the major portion of the cheerful firelight, whilst 
higher up In the flame, If combustion is not complete, this 
luminous portion becomes dull red and gives out far less 
light, and above this again smoke begins *t» appear in 
considerable quantities These gradations in appearance 
pr* due to the acetylene end kindred bodies formed bv 
the baking action of the outer zone on the hydrocarbons 
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In the gases and vapours passing through the dark inner 
zone, entering the heated zone of combustion, when the 
acetylene suddenly splits up under the Influence of beat 
Into carbon and hydrogen, the latter of which bums and 
adds to the general heat of the flame, svhilst the caiboa 
raked to Incandescence partly by the beat generated 
during Its own formation from the endothermic acetylene 
and partly by heat from the flame, as well as by its own 
combustion, gives out the light if the combustion were 
completed no smoke would bo formed, but the diluting 
influence of the nitrogen and other products from the fire 
beneath and the cooling influence of the chimney draught 
so check and hamper the completion of the combustion 
of the products from the decomposed acetylene that the 
top of the flame is cooled to a dull red, and the flame 
Is finally extinguished before all the carbon particles can 
be consumed, this producing the sooty smoke which passes 
up the chimney The smoke does not consist merely of 
the liberated carbon particles, but contains tar vapour, 
water vapour, products of combustion, and excess of air, 
together with the residual nitrogen from that portion of 
the air that has been used m the combustion, as well as 
particles of ash sucked up by the draught of the chimney 

In time the fire burns clearly, the amount of flame 
becoming extremely small, and consisting mainly of carbon 
monoxide, and practically smokeless combustion is 
attained No furtner pollution of tho atmosphere takes 
place until more coal Is fed on to the fire, whilst the 
incandescent fuel is radntlng out the heat given by the 
combustion of the carbon, and is doing more heating work 
than at any other period 

Such details of chemical and physical action as l have 
attempted to bring before you seem absolutely superfluous 
to the iay mind, T>ut until th»y are recognised it Is prac¬ 
tically impossible to arrive at any true solution of the 
difficulty 

Tuko nn iron fl isk, half fill it with pieces of bitu¬ 
minous coal the size of peas, and heat it up to the highest 
temperature you can obtain with an atmospheric burner, 
and you will find that, us the heat penetrates the mass 
of coal, first white and then brown vapours distil from 
the mouth of the flask Ignite these brown vapours, and 
Vou will see the same phenomena that are shown by the 
luminous flame above the fire, stop the flame for a 
moment by closing the mouth of the flask by a damp 
plug, and, having extinguished the flmic, pass the brown 
vapours through a condenser, and vou find that black 
liquid tar condenses nnd n clear, colourless coal gas 
escapes, which when Ignited gives a luminous flame with 
little or no formation of carbon Moreover, if, having 
ascertained this fact, you remove the condenser and re¬ 
ignite the mixture of gas und tar vapour, >ou And It 
gives a flame which steadily becomes less and less 
luminous, nnd finally assumes tbe character of a \ellowlsh 
flame incapable of forming smoke, and from which no 
tar can be condensed 

This flame gradually dies away, and if the residue In 
the flask be examined, It Is found to be ordinary gas 
coke, which when burnt In air gives no smoke or soot, 
and only such flame ns is due to the formation of carbon 
monoxide by the passage of air through the incandescent 
carbon, and which, escaping from the mass, meets more 
air and burns with a smnll non-lumlnous flame 

From the fact I have brought before you several points 
are clear — 

(1) That the smoke-forming portion of bituminous Coal 
Is the hydrocarbons, which on destructive distillation form 
the tar 

(a) That the true coal gas contains but little of these, 
and can easily be burnt with smokeless combustion 

(3) That the residue left ifter the destructive distilla¬ 
tion of the coal, t e coke, burns without tho formation 
of smoke 

(4) That tar vapour and white smoke escape in the form 
of minute vesicles, which will float in air until burst by 
violent contact with some surface, on which they then 
deposit as tor 

<j) That what we speak of as smoke consists of a 
mixture of (o) tar vapour, (b) water vxpour, (r) tarrv 
carbon particles, (d) products of combustion other than 
water vapour, (e) fine particles of ash 

Amongst the gaseous products of combustion also are 
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to be fouhd sulphur compounds, such as sulphuretted 
hydrogen and sulphur dioxide, the first formed during the 
distilling period when coal has just been fed on to the 
fire, and the latter during the combustion Doth these 
compounds ore due to the sulphur always present In the 
coal, and whilst the former blackens white-lead paint and 
tarnishes silver, the sulphur dioxide, dissolving in water, 
oxidises to sulphuric acid, which is far more actively 
Injurious, corroding and destroying metal work, retarding 
the growth of vegetation, and finally kilting it 
Smoke thus formed finds its way from the chimney 
Into the atmoaphere, and is rapidly diffused through the 
air by means of the air currents, and It is manifest that 
If there were no means of removing it the air would 
soon become perfectly opaque from its accumulation In 
large quantities When, however, rain fells k rapidlv 

washes the air free from such suspended solid and liquid 
Impurities which constitute the visible portion of smoke 
Snow is even more efficacious than rain in doing this, 
where the snow has fallen on the glass roof of a green¬ 
house It will be noticed that when it melts It lpuves 
behind a blark deposit consisting of lh« solid matter 
which it has rolletted during its pnsMige through the air 
An annlvMR of a deposit of this character formed on the 
glass roofs of some orchid houses at t helsen gives a very 
good idea of the constituents of these solid impurities —■ 

Prr cent 

Carbon 3 q 00 

Hydrocarbons 12 30 

Organic bases 1 20 

Sulphuric acid 4 33 

Ammonia 1 37 

Metallic iron nnd magnetic ovldr 2 63 

Other mineral matter, chiefly silica and 
ferric oxide 31 24 

Water not determined 

In cases where long drought prevents the rapid clenr-* 
ance of the air bv this means, the heavier of the solid 


large town like London, however, the air jtf ch 
an enormous number of minute particles, the ! 
which settle on a horizontal or roughened aOrfab* 
form of dust, whilst the lighter particles continue 
In the air These particles consist of a he 
collection of all kinds of matter, amongst which 
particles bulk largely, constituting more than 
All then floating solids cool with great rapidity on 
of the smallness of their size, ana In doing so tAUtt flw 
rapidly coding air to deposit moisture upon them*' nnd 
so aid In the formation of the town fog, which 
long before the country mist j \ r 4 

The air of towns In which murh coal Is used pp 
contains the volatile tarry matter distilled off dthdng thp 
imperfect combustion, and this, condensing with 4W 
moisture, coats it on the outside with a thin film, wtifrhr 
does much to prolong the existence of the fog, as wHbn 
the temperature of the air again rises the clean mist L 
again evaporates into the atmosphere, but the tar-coa{p4 
yellow fog has its power of evaporation retarded to fA 
enormous extent Experiments made by Sir L Franks 
land show that the evaporation of water In drv air if? 
reduced nearly 80 per cent by blowing some smoke front 
burning coal on to its surface 

The statf mf nts made as to the enormous waste of fuel 
in the escaping smoke are, I think, often much ex¬ 
aggerated In point of fact, the carbon wasted as soot 
is extremely small, and varies in smoke with the state 
of the fuel whuh Is fed on to the fire Under the ordinary 
conditions experienced in an open fire grate, in which the 
fire has just been made up with bituminous coal, the 
heavy smoke escaping will contain, on an average, 1} per 
cent of the total weight of fuel consumed, and as the 
temperature of the mass gradually Increases this falls to> 
less than | per cent 

A greater waste of the thermal value of the fuel takes 
place in the formation of the smoke, i e In the heat 
rendered latent in bringing about the decomposition of 
the coal, and the volatilisation and escape unburnt of the 


particles settle by gravity, whilst the particles of earbon 
and carbonaceous organic matter are slowly oxidised by 
the oxvgen and ozone into carbon dioxide, in which form 
vegetation removes them from the air 

The solid particles susppnded In nlr arc, however, by 
no means confined to the products of our Imoroper use 
of bituminous fuel, nnd mineral matter from the dust of 
our roadwa\s and organic matter from animal and vege¬ 
table life all plnv their part in rendi ring town air 
deleterious to health, but It is the smoke 11 dirt" that 
Is the most imurious factor 

The smoke from our grates Is noturailv discharged at 
a lower level than thHt from the factory shafts, with the 
result that it probubh has a greater effect on our general 
health nnd buildings than the higher layers of smoke, 
which travel for miles with the wind and which act more 
hy darkening the skv and cutting off the sun*s nys, and 
it is also clear that the low-level smoke will not extend 
so far from the point at which .It is formed an contact 
with buildings and vegetation rnpidlv rob it of the tar 
vapours, with the result that in a smoky town like Leeds 
It has heen shown thit nt one mile out the solid Impuri¬ 
ties have fallen to one half, nnd at al miles out to one- 
sixth 

Injurious as are the direct effects of smoke on health 
and property, thev arc mm 11 ns compared with those 
brought about by dense fog which mav to a great extent 
be attributed to smoke, uhich nets partly by helping its 
formation nnd partly b> retarding its dlNpcrmon 

Fog, whether it be in the form of white mist which 
is found in the country, or the vellow abomination which 
we know so well m London, is formed bv the condensation 
of water vapour from the air, and this is brought about 
bv any cause which rapidly cools n large volume of moist 
air the surface of the ground and the 

objects ofcfonlv being cooled the air for a considerable 
height above It is also lowered in temperature, then the 
moisture which is deposited from it, instead of forming 
dew, condenses in the air, forming minute vesicles that 
remain uspended and floating In the nlr, and con¬ 
stitute fog or mist In pure air fhe mist so formed 
consists of little else than these minute bubbles of water, 
and has no irritating effect on the eves or lungs. In a 
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tar vapours formed 

Having gamed an Idea of the causes which give rise 
to smoke from the domestic hearth, we can now review 
the proposals which have from time to time been made 
for It* prevention, and which may be classified under the 
headings — 

(1) The use of bituminous fuel in special grates 
1) The use of solid smokeless fuel 
3) The use of gaseous fuel 
{4) The combined use of gas and coke 
fs) Central hpatmg by steam, water, or hot air 
In considering the cluims of these various methods we 
must remember that the English open fire Is undoubtedly 
the most comfortable and wasteful method of heating that 
could be adopted , but although bv far the largest propor¬ 
tion of the hent escapes up the chimney, we must clearly 
bear in mind that this verv factor makes it a most 
Important engine of ventilation and that at this time, 
when the ventilation of our middle-class houses is chiefly 
left to the jerrv builder and the open fireplace, It Is an 
important factor of health Moreover, it heats the room 
in the onlv healthy way, that is, the radiant heat from 
it does not directly raise tht temoerature of the air, but 
is radiated to the floor wills, and furniture in the room, 
which again part with their heat slowlv to the air In 
contact with them nnd to the inhabitants so that the 
walls and other solid matters In the room are at n higher 
temperature than the nlr 

Apart from its being more healthv to breathe cool than 
hot air, there Is another important point to consider 
The normal temperature of the body Is 08° F , or 36 R° C , 
and this temperature is maintained by the slow combustion 
processes going on in the body By the laws of radiation 
a heated surfnre parts with It* heat "more or lesi rapidly 
according to the temperature of the surrounding bodies, 
so that if a person be sitting In a room filled with warm 
air, but near n wall colder than the air, hi* body will 
rapidlv part with heat by radiation to the wall, and a 
sensation of chill Is the result, but frith the open fire 
this Is never the rase, as the radiant heat from the fire 
bents the walls of the room to a temperature higher than 
that of the air But when a room la heated bv means of 
hot-water pipes or warmed air, the walla not being heated 
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f h« mow proportion, although the air may feel warm 
will remain cold, to that the heat of the body 
jft pan by radiation to the walla and give rite to a 

therefore, one can retain the chief charactemtlc of 
Opemfire heating by radiation, and eliminate the 
production and excessive waste of heat up the 
dbfSfOty, we ahould have the ideal conditions for Uouse- 

yirnln|t 

* SdOanous improvements have been mads in the domestic 
gfate during the last fifteen years both from the artistic 
and economic point of view, and whilst with the older 
r lorms it was not unusual to And a coal consumption of 
y to B lb of coal per hour, this quantity has been re- 
'duoed In the more modern forms to about one half, and 
grft In Itself has been an Important step in smoke reduc¬ 
tion, but grates have long lives, and the capital outlay 
of putting In new ones results in the modern forms being 
chiefly found in new houses There have been many 
*httemptfl made to construct grates for the smokeless con¬ 
sumption of coal, but It is found in practice that when 
once the heavy carbonaceous smoke is produced It is very 
difficult again to burn the carbon particles completely, as 
the dilution caused by the large volumes of nitrogen pre¬ 
sent prevents their easy combination with the oxygen of 
the air, and there is no doubt that the best iriethods of 
preventing smoke from bituminous coal Is to feed on the 
fresh coal only In very small quantles, and to supply the 
top of the fire with a sharp draught of hot air Under 
these conditions complete combustion of escaping hydro¬ 
carbons Is ensured, and very little carbon is allowed to be 
liberated in the solid form In order to do this, how¬ 
ever, the stovo has to be to a certain extent closed In, 
which Is a drawback, and It is also found that no grate 
for bituminous coal is absolutely smokeless 
Stoves have been constructed In which the coal should 
be supplied to the bottom of the Are, so as to keep the 
top bright and clear, all the smoke having to pass through 
the clear Are above, where it Is decomposed Such grates 
are by no means novel, as one of the best was the 
“Arnett, 11 and must be more than sixty years old, but 
for some reason they have never been popular with stove 
manufacturers, with the result that they have never 
reached the public, otherwise they are efficient and 
economical 

The great factor In making special forms of grate an 
Ineffective solution of the smoke problem Is that It Involves 
large capital outlay on the part of the consumer, and my 
own experience Is that unless the consumer can become 
a reformer without expense or extra trouble, the majontv 
will talk but never act, and It Is for this reason that the 
use of solid smokeless fuel, which can be used in nil 
existing grates, appears the most likely solution of the 
great question 

Smokeless solid fuels may be classiAed as — 

(0 Coal which has been carbonised at a high tempera¬ 
ture, so as to drive out practically all the volatile matter, 
and this class Is represented by gas coke and Coalcxld 
(a) Coal which has been partially carbonised so as to 
distil out the amokd-formlng constituents, but to leave 
enough volatile matter to give a non-lummous flame nnd 
easy Ignition, as seen In coalite and carbo 
fa) Non-bltumlnous coal, such as anthracite 
Coke, the solid product of high-temperature distilln- 
non, has never found favour with the middle and upper 
classes as a domestic fuel, owing to prejudice against it 
because of its being somewhat difficult to ignite and not 
burning freely, and its chief market has been for strain- 
raising and other manufacturing purposes, very little find¬ 
ing its wav Into the householder's grate The result is 
that, had not carburetted water gas offered a convenient 
and economical way of using it in the gas works, manv 
companies would have found great difficulty in keeping 
up the price during the years that coal was cheap 
It must be remembered, however, that during the post 
three years the great gas Industry has been In a transi¬ 
tion .toga, nnd England Is slowly following the lead of 
tne Continent In recognising the fact that great economics 
are to be found In carbonising coal for gas-ntftklng In 
charges than have ever before been attempted, 
*nd the Introduction of vertical and oven retorts Is un¬ 
doubtedly a step In the direction of making a coke which 
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■hall be more Atted for a domestic fuel than the over¬ 
heated product made In the horizontal retorts of late 
years 

The large amount of attention centred upon the pro¬ 
duction of a smokeless fuel during the past three years 
hay led to the introduction of several processes for 
improving the coke during gas manufacture, which, 
although leading to little or no improvement, have enabled 
the product to be sold under a fancy name, and have done 
a certain amount of good by inducing consumers to try 
under another name the coke which prejudice would have 
damned untried 

The second class of smokeless fuel, and the one which 
many scientific men look upon as the most promising 
solution to the smoke problem, owes Its Inception to 
Colonel Scott MoncrlefT, who many years ago suggested 
the use of a half-coked coal as a fuel supply, and tried 
to make a commercial article by carbonising coal at the 
ordinary gas-retort temperature, drawing the charge when 
half the usual volume of gas had been distilled out from 
It Two factors, however, led to failure, the one being 
that the time was not ripe, and the second that the means 
by which he proposed to carry out his entirely admirable 
idea, being dependent upon the ordinary gas-works prac¬ 
tice, had to be carried out under certain conditions which 
led to a want of uniformity In the fuel, and to certain 
difficulties which those who tried to make It failed to 
overcome 

The Idea, however, of a scml-carbonlsed coke which 
should still contain enough volatile matter to give easy 
ignition and a cheerful flame without any smoke, wan 
independently revived under the name of “ Coalite " 

This differs from the fuel proposed by Colonel Scott 
Moncrieff In that, Instead of shortening the period of 
carbonisation at a high temperature, the temperature Is 
reduced to one half the ordinary, and Is continued in suit¬ 
able retorts until a uniform coke, containing 12 to 15 per 
cent of volatile matter. Is formed In both processes 
there Is the fatal defect—from a gas manufacturer's point 
of view—that less than one half the volume of gas Is 
obtained per ton of coal, and as the all-conquering career 
of the Incandescent mantle has rendered a high candle- 
power gas unnecessary, the rich gas yielded is not looked 
upon as an equivalent attraction 

The coalite process has the great advantages over the 
older process tnit the fuel Is of greater uniformity, nnd 
that the yield of tar Is doubled Instead of being decreased, 
and is greatly enhanced In value 

Coalite has created so much Interest that, as was onlv 
natural, the Moncrieff process was revived, and the pro¬ 
duct !■ well known under the name of " Carbo." 

Coalite appears at present to be labouring under difficul¬ 
ties, but I am convinced now, as 7 was when I first 
examined the process, that when Its manufacture Is 
properly handled coalite will be the Ideal fuel, and will 
not only solve the smoke problem In the easiest possible 
way, but will also be an important economic advance In 
our treatment of coal 

The use of a non-bltumlnous coal like anthracite would 
result In smokeless and very hot combustion, but here 
again the objection Is that stoves with a special draught 
would have to be used and the Initial cost would prevent 
its use ever being adopted, besides which any great demand 
for this kind of fuel would at once send up the price to 
a prohibitive figure 

If the consumer can be induced to take the trouble, a 
very good semi-smokeless fuel can be made by using a 
mixture of two-thirds coke to one-third coal, and Instead 
of piling up the grate with rold fuel when the fire burns 
low, to add the fresh fuel frequently In small quantities 
so as to prevent the deadening of the top heat of the fire 
but this Is diminishing, not killing the evil 

Leaving the smokeless solid fuels which T believe will 
In the future play a very big part In the clennslng of 
town air, we now come to the gaseous fuels, and here at 
once we have ready to hand a solution of the difficulty 
In the use of coal gas Gas fires, gnR cookers gas watrr- 
heaters gas engines, have nil been developed to a point 
which leaves no valid excuse for overlooking their claims 
and ever since Bunsen In the early ’fifties gave us the 
atmospheric burner, In which non-lumtnous combustion Is 
obtained and smoke rendered Impossible coal gnu has 
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steadily progressed in favour for heat and power as well 
as light, until at the present time nearly as much is used 
for the one as for the other 

What, then, stands in the way of its universal adop¬ 
tion? First and foremost, initial cost crops up, as 
although much has been done by the companies in 
popularising gas stoves by letting them out on hire, by 
easy payment systems, and by looking after their main¬ 
tenance, the consumers must pay something, and that is 
sufficient to damp their ardour as smoke reformers 
Secondly, gas is a little more expensive for continuous 
heating than coal, although when used for short periods, 
as for fires in bedrooms, Sc , the fact that you turn it on 
when you want the Are and turn it off when it is done 
with brings the fuel cost to nearly the same as coal, whilst 
in such places as Wldnes and Sheffield, where the price 
has been reduced to a minimum for heat and power, the 
gas engine and gas fire well hold their own 
The chief sentimental objections to the gas fire—its 
non-pokerbility and one's not being able to throw cigur 
stumps and ash Into It—are disposed of by a suggestion 
made first, l believe, by Sir W Siemens some thirty years 
ago, and that Is to decompose bituminous coni into coke, 
tar, and gas In our gas works, and to reunite the true heat 
producers, coke and gas, in our fire grates sans the smoke- 
producing tar—to do, in fact, with roal what was done 
by Chevreul a century ago with tallow, when he con¬ 
verted the tallow dip into the composite candle 

All the initial outlay needed for this is to fit the atmo¬ 
spheric burner arrangements of the gas stove to anv 
ordinary fire grate, so arranging them that they can be 
made to swing back clear of the fire when they hsve done 
their work of bringing to bright combustion the gas coke 
used ns fuel in the grate This has always seemed to 
me to be the best economic method of using the products 
of gns manufacture, because It would be impossible to use 
either gas or coke alone to entirely supplnnt the use of 
bituminous coal, a market must be made for the bv- 
products if prices are to be kept down and, is we hop« 
still further reduced, but if the use of gas and coke could 
both be Increased, the gas manager could afford 1 diminu¬ 
tion in the price of tar from over-production ns he has 
already ruined the tar market by overheating his retoris 
and ao loading the tar with free carbon and naphthab no 
ns to make it nearly worthless 

\s I have before pointed out to mv mind the he^t 
solution of the dual question of the most economical use 
of coni and the cleansing of our Ttmosphere is to be found 
in low-temperature carbonisation md the production of 
such fuels as coalite, because evpry constituent of the coni 
Is utilised in the best wav but when wc see how hftli 
expense and personal trouble is needed to attain smoke¬ 
less combustion In other wavs it becomes evident that the 
mere provision of means to bring about the desired rnd 
is entirely insufficient How can the societies interested 
in smoke abatement influence the hundreds of thousands 
of small consumers whose chimneys make the morning 
cloud they may make their doctrines felt in the West 
Fnd, but will they ever touch the seething population of 
the workers' quarters of the town? 

One is gravely told that legislation should be passed 
dealing with the question and that the use of bituminous 
roa! should be forbidden but \ think this is scarcely 
feasible, and unless we revert to the conditions of 1306, 
when a citizen of London was executed for using bitu¬ 
minous oont, T doubt Its being effective but I do believe 
that if a future Chancellor of the Fxchequer would put a 
5* tax on bituminous coal, exempting that used for gas- 
mnking smokeless fuel manufacture and for use by those 
burning it In smoke-preventing forms of grate or furnace, 
the question would quickh be solved, coni economised, nnd 
smoke abolished 

UNIVERSITY 1 ND FOrCATIONAL 
1 INTELLIGENCE 

^ir T Carmw Martin, editor of the Dundee Advertiser 
has .(fn appointed bv the lords of the Committee of 
Privy ouncil on Education In Scotland, director of the 
Roval Scottish Museum, FHinburgh t 
Prop G R Thompson, professor of mining, University 
of Leeds, has been appointed professor of mining at the 
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South African School of Mine* and Technology, Johannes¬ 
burg, and principal of the college 

1 he Department of Agriculture and lechnical Instruc¬ 
tion for Ireland has issued in pamphlet form an illustrated 
account of technical instruction in Londonderry, by Mr 
G b Armstrong, principal of the Londonderry Municipal 
Technical Sdiom, which was published recently in the 
Department’s Journal (vol xl , No. i) 

The report of a higher education subcommittee of the 
London County Council bducatlon Committee, recently 
prepared, provides interesting information as to the alloca¬ 
tion of grants to secondary schools aided by the Council 
The income of aided secondary schools is derived from 
four main sources —endowment, Board of Education 
grant, fees, and grants from the Council The actual 
receipts for the school year 1909-10 under the four head¬ 
ings in order were 45,132!, 52,326!, 101,256!, and 

37,398! , making a total of 236,122/ The estimated 
receipts for 1910-11—for the aided schools, which number 
forty-two—are, under the same headings, 46,584!, 
52.653!, 97,181!, and 38,203!, amounting to 234,626! 
The amounts mentioned under fees Include the fees of 
London County Council's scholars, which In the forty-two 
schools mentioned were in 1909-10 37,938!, and ore 
estimated for 1910-11 at 37,144! It will thus be seen 
that the total Council grant to aided secondary schools m 
London was m 1909-ro 75,334! , and will be m 1910-11 

7S.3471 

A copy of the annual report of the 114th session of 
the Glasgow and West of Scotland Technical College, 
which was adopted by the governors last September, has 
been received l he progress of the college In regard to 
the number of students, as well as standard of work, 
continues to be satisfactory While the number of in¬ 
dividual evening studentB has increased m five vears bv 
30 per cent , class enrolments and 41 studrnt hours ” have 
increased by more than 45 per cent The fourth and last 
section of the new buildings has now been completed, nnd 
provides accommodation for the department of textile 
manufacture The new school of navigation, to which the 
Glasgow City FducntiomI Endowments Board Ins under¬ 
taken to make an annual subsidy of 500! , his now been 
organised and opened In their report the governors 
acknowledge the receipt of additional grants, amounting 
to 26,866! , from the Scotch Education Department 
towards the building nnd equipment fund, nnd a grant of 
3000 1 from the trustees of the 1 itc Mr Alexander 
Fleming 

The eighteenth annual distribution of prizes nnd certifi¬ 
cates w™ held at the Borough Polytechnic on Mondiv, 
December 19 Mr J Leonard Spicer (chairman of 
governors) presided, and In the course of his opening re¬ 
marks referred to the great progress made by the institute 
during the year, the record number of class entries being 
more than 5000, showing an increase of more than 500 
That the work was appreciated was shown by the 
numerous visits paid by persons from dll parts of the 
world interested In education, and ns a result of one of 
these visits a request had been received from the High 
Commissioner to the Australian Commonwealth for n w t 
of specimens of metal work executed by the bovs of the 
dav school, and the Japanese Commissioner, on behalf of 
his Government, applied for the metal work of the boys' 
day school, the specimens from the printing classes, nnd 
the work of the oils, colours and varnish department, that 
had been displayed nt the Japan-British Fxhlbitlon The 
principal, Mr C T Mlllls, reported the satisfactory 
examination results, and stated that thirteen medals had 
been gained in examinations conducted by the City and 
Guilds of London Institute, the Roval Society of Arts, and 
other public bodies Lord Lytton urged the students of 
the polytechnic to do their utmost to realise the ideals 
whlcn the founders of that institution had in mind when 
the polytechnic was first established Was there ever a 
more pathetic sight, he asked than to see a men who had 
suffered all through his life from lack of opportunity, and 
he thought the polytechnics were established with the object 
of equalising opportunities for all In the competition in 
life The polytechnics should in addition stimulate among 
the students a sense of the duties and responsibilities of 
citizenship * 
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Judging from a speech by Mr Beeby, the Minister of 
Public Instruction at Mllthorpe, on November 3, a report 
of which has reached us, education in all Its grades is 
likely to receive generous treatment from the new Labour 
Government in New South Wales Among other develop¬ 
ments in education wluch it Is proposed to foster is the 
inauguration of continuation and trade schools, and a 
large extension of technical schools, with the view of 
keeping boys and girls who leave school at an early age 
to enter 1 blind-alley" employments under observations 
and under the influence of active and interested minds 
much older than their own New regulations as to the 
high schools are under consideration also Their main 
object Is to establish a well-defined course of secondary 
education In certain selected schools, and in that way to 
abolish the present unsatisfactory position of superior 
public schools in which children get a smattering of educa¬ 
tion without any definite result These regulations provide 
for the establishment of high schools, the abolition of 
tuition fees—the periods and character of instruction in 
high schools and superior public schools differentiating the 
two types—the institution of certificates of attainments, 
and the localisation of scholarships within districts, to 
secure tHfcir distribution throughout the States Ihe 
Government believes also that reforms In the constitution 
of tlje university are necessary before any serious increase 
in State subsidies Is considered, and this matter is under 
consideration As regards the question of rompulsory 
attendance at continuation and trade schools, the Govern¬ 
ment proposes to face an alteration of industrial laws to 
provide for the shortening of the working hours of bojs 
and girls up to the age of eighteen, and their attendance 
at school for a certain number of hours each week It 
is satisfactory to find that the new Government of New 
South Wales believes that the people of this State will 
support cheerfully any proposal for a large increase 111 tin 
education vote so long as the money is spent wisely, ind 
will make every effort to carry out the reforms indicated 


SOCIETIES AND ACADEMIES 

Tendon 

Zoological Society, December 13 —Mr G A Boult nger, 

F R S , vice-president, in the chair —E S Ooodrloh 
The segmentation of the occipital region of the lie id in 
the balrachia Urodela This paper was based upon Lhc 
author's studies of the development of the head region of 
Ihe Axolotl ( Amblystoma tignnum) I ho head of the 

Axolotl contained three segments behind the nuditorv cap¬ 
sule Three mctaotic somites were developed In thrst 
segments, of which the firBt soon disappeared, and the 
second and third contributed to the formation of lhc 
temporal muscle To the first segment belonged the glosso¬ 
pharyngeal nerve, to the next two the \igus The 
occipital condyles were developed between the third ami 
'fourth somites The two hypoglossal roots lomspondtd 
to the fourth and fifth metaotlc segments, and pasucri out 
lb front of the first and second vertebra In the Amnioin 
AH these segments were Included in the head The skull 
of an amphibian was thus shorter than that of a mammal, 
yet the condyles were homologous in the two innnaN 
The shifting backwards or forwards of the condyles was 
brought about, not by the inter- or ex-calation of segments, 
but by a transposition from one segment to another The 
shifting of the condyles was comparable to the transposition 
of the limbs on the trunk-segments —Oldfield Themtf 
The mammals of the tenth edition of Llnnxus an attempt 
to fix the types of the genera and the exact bases and 
localities of the species It was shown that bv the use 
of tautonymy the types of nearly all the I inna*an genen 
could be definitely fixed, the conclusions arrived at b> this 
means agreeing in most cases with common usage Tim 
type of Simla, however, would not be S satyrus, but 
S tylvana, and of Dasypus D novemcinctus Instead of 
D sexcinctus, the consequences of which changes were 
pointed out Pygathnx, as represented by the two species 
ntmaeus and nigripes, was shown to be genencaily distinct 
from Presbytls, so that the latter name still remained avail¬ 
able for the ordinary Langurs Changes In specific names, 
due to a complete examination, were shown to be less 
numerous than might have been expected, while the 1 
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stability of mammalian nomenclature was much Incrcabed 
by avoiding the danger of what such an examination might 
lead to Type localities, derived from the original authors 
quoted by Llnneeus, were defined for a considerable number 
of the species —Dr W E Hovk Report of the Inter¬ 
national Commission on Zoological Nomenclature A dis¬ 
cussion of the report followed on the portion relating to 
the formation of an official list of most frequently used 
zoological names The feeling of the meeting was very 
strongly In favour of the International Congress giving Its 
authority to the formation of a list of zoological names, 
the significance of which should not be altered by appli¬ 
cation of the rules of the international code It was 
unanimously agreed to ampt the action of the Congress If 
it would adopt this course 

Roval Meteorological Society, December at —Mr H 
Mellish, president, in the chair —Captain C H Uy 
Report on balloon experiments earned out at Blackpool 
in the early part of the year 1 he proposal was to employ 
balanced pilot balloons, which, floating in a current with 
no upward or downward hydrogen velocity, would repre¬ 
sent the motion of a particle travelling in that current 
Difficulties, however, arose which prevented the scheme 
being carried out as originally planned Ultimately, a 
hydrogen balloon, or twin-system of hydrogen balloon and 
heavy satellite, was so valvcd as to have a large lift at 
first, but to continuously lose gas under the action of a 
leak until a certain point is reached, when the valve 
closes, when In accordance with previous adjustment It is 
nearly In equilibrium Ihe vertical motion of a fresh 
wind blowing over a flat country is very slight as a whole, 
but subject to marked variation on special occasions In 
the lowest stratum in the late afternoon there is frequently 
a large descending current The apparent effect of a river 
is to check the wind velocity and cause a downward move¬ 
ment of air over the whole area of the river valley — 
Captain C H L*y Ihe meteorological significance of 
small wind and pressure variations In this paper the 
author compared the 41 yawings " of the wind it Black¬ 
pool with the small variations of atmospheric pressure is 
recorded by the microbarognph —Dr Wilhelm Schmidt 
Atmospheric waves of short period 

Institution of Mining and Metallurgy, December 21 — 
Mr Edgar Taylor, president, in the chair —F Olllm*n 
Malaga magnetites In a previous pajrer lhc author sug¬ 
gested that the magnetites of Malaga, Spain, were 
originated by segregation from the pendotite rmgma, and 
the present paper wis written to confirm this suggestion 
after a detailed examination of one characteristic deposit 
it Estepona I his deposit is intimately related to the 
scrpentlnised peridot)te which constitutes the entire mass 
of the adjacent mountains, and is about half a mile 
distant from the nearest metamorphic or sedimentary 
rocks, and the results of work executed on the ore body 
serve to show that the deposit consists of serpentine, 
which is sterile above a certain lint, and more or less 
ore-bearing below —R W Hannam A method of 
raising bore-casings from a pontoon This brief note 
describes a simple method of withdrawing bore-risings 
from a river bed by means of the surplus buoyancy of 
native pontoons A crowd of natives was employed to 
weigh down the nontoon, and the l>ore-rising was secured 
to it when thus depressed At i given liionrHnt ih« native 
sprang overboard, and tho buoyancy of the pontoon wir 
sufficient to withdraw the bore-casing—H C Bayldon 
Notes on Chilian mills in Russia Ihe author provides 1 
useful and instructive treatise on the slow-running Chilnn 
or "edge-runner" null invariably used In Russn for 
crushing gold ores as a preliminary to iinalgnmition, &i 
After a brief historical summary Ihe paper d* iN with i 
description of the standard type of Chilian nulls now in 
use, and of the milling methods adopted in Russia, and 
this Is followed by notes on in unproved t\pe of Chilian 
mill and milling plant rccentlj introduced The descrip¬ 
tions are suitably illustrated, and tin re are unple statistics 
relating to mills and their efficiency The author is of 
opinion that, if the same amount of thought and attention 
were devoted to the development of this type of null as 
has been given to tlie heavv stamp-tube null combination 
in South Africa, It would prove n serlou* rivil nnd give 
a product nearer to the Ideal aimed at on that goldfield 




296 


MATURE 


[December 29, 1910 


Manchester 

Literary and Philosophical Society! November 15 — 
Mr trends Jones, president, in the chair—Dr W 
Maftowtr and Dr S Rum Note on scattering during 
radio-active recoil During experiments on the recoil of 
radium B from radium A, not only did a surface directly 
exposed to the recoil stream become active, but surfaces 
situated outside the direct stream also received active 
deposit It was thought that these effects were due to 
scattering from the surfaces upon which the recoil atoms 
fell, ana experiments were made to test this These 
were carried out in a high vacuum, and a plate was 
mounted In such a way mat it was outside the recoil 
stream coming from an active wire coated with radium A, 
but so that recoil atoms scattered from a copper reflector 
could reach it When the plate was examined It was 
found to be active, and by measuring Its rate of decay 
with an o-ray electroscope, more than half of the active 
matter proved to be radium C, and not radium B This 
result can be explained if, when the radium B Impinges 
on the reflector, a small portion of It Is scattered on to 
the plate, but the greater part remruns on the reflector 
and subsequently gives rise to radium C, a small fraction 
of which is then directly projected on to the plate — 
0 M S Watson Upper Llassic Reptilla Part iii 
Microcleidus and on the genus Colymbosaurus 
November ao—Mr Francis Jones, president, In the 

chair —Prof A to h warts and Philip Ktmp Some 
physical properties of rubber Pure rubber strip which 
nas not previously been extended has a large coefficient 
of Linear expansion when tested under loads just sufficient 
to keep the strip straight The behaviour of rubber when 
heated under tension was found to be more complex than 
had previously been supposed The previous history of the 
rubber as to whether it has been previously extended or 
not largely affects the result The modulus of elasticity 
of the rubber probably changes with load and tempera¬ 
ture Considerable change takes place in pure rubber 
when rested In air for some time at normal temperatures, 
the strips, which were originally translucent ana flexible, 
becoming opaque and hara An opaque, hard, and com¬ 
paratively Inextenuble condition can be obtained by slightly 
warming a pure rubber strip and rapidly extending it ns 
far as possible by hand On keeping It extended thus for 
a few seconds and then removing tne tension it will be 
found that the rubber remains extended in an opaque 
condition, but can be brought back to its original 
dimensions and condition by the application of slight heat 
The mechanical hysteresis of rubber has been studied and 
applied to the testing of rubber The hysteresis machine 
was described A test-piece of rubber, subjected to a 
series of complete cycles of extension and retraction, was 
shown to mcresse fn length, according to a logarithmic 
law, with respect to the numbers of the cycles The 
slow stretch or rubber under s constant load also follows 
a logarithmic law with respect to time The work done 
In extension, in retraction, and in the rubber Itself, was 
shown to be proportional to the cross-sectional areas of 
the specimens 

Dublin 

Royal Irish Academy. December is —Dr F A Tarleton 
president, in the chair—G H Psthybrldfs and Paul A 
Murphy A bacterial disease of the potato plant m 
Ireland, and the organism causing it The authors 
describe a bacterial disease of the potato plant of frequent 
occurrence in Ireland, and give an account of the organism 
which thev isolated from diseased plants, and with which 
successful inoculations were carried out on healthy plants 
and tubers It is a multi flagellate pentrlchous bacillus, 
liquefying gelatine and producing decay in the living 
tissues of a variety of plants in addition to the potato 
It resembles in many respects other organisms which have 
been found causing similar diseases in potatoes both in 
the Old and New Worlds, but does not appear to be 
identical with any of them The name Bacillus ntelano- 
genus Is proposed for it —A W Stelfox and Robert 
Woioh M \A list of the land and fresh-water Molluscn of 
Ireland In the introduction the authors give a short 
risumi of the work which has been done In this branch 
of natural history in Ireland from tfie time of Captain 
Thomas Brown to the present day Tills Includes a list 
of species added to the Irish molluscan fauna since the 
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publication of* Dr Scharff's valuable work in 189a The 
paper is divided into three parts, first comes the list 
proper, which includes only bona fid* records, i * records 
which are backed up by specimens, secondly, a list of 
doubtful and erroneous records, and, lastly, a oomplcte 
list of all species which are known to have been Intro¬ 
duced into Ireland in recent years These are mainly 
confined to greenhouses and nursery gardens In the 
list proper the authors give notes on the principal 
variation of many of the species, especially that variation 
which tends to be of Interest to those who study the 
geographical distribution of plants and animals A full 
bibliography accompanies the paper—H Wallis Kew A 
synopsis of the false scorpions of Britain and Ireland The 
arachnldan order Pseudosoorplones is represented In the 
British Islands by twenty-two species, one of which, un 
known In Britain, is confined In Ireland to the extreme 
south-west 
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A CONTRIBUTION TO THE HISTORY OF 
EVOLUTION 

The Coming of Evolution Thi Story of a (In at 
Revolution in Science By Prof J \V Judd, C B , 
FRS Pp 1 v h- j 71 (C ambndge Manuals of 

Science and literature) (Cambridge University 
Press, iqio) Price is net 
O much has been written within the last few 
yenrs about the history of evolution and its 
founders that the first question that arises on meeting 
with the title of this new work is whether it is pos¬ 
sible to say nn\thing new upon a subject which has 
already been deilt with so fun) bv the founders of 
the doctrine themselves, or has been handled from 
so many different points of view by the hislori ms 
of science and philosophy I he title of the link 
volume undir notice need not, however, act as a 
deterrent, hetuuM in the first pi ice the name of the 
author will command the confidence of si lentific 
readers, ind, in the next place, because, m the words 
of the general prospectus, the series of small m munis 
to which it belongs is 

“not intended primnril) for school use or for young 
beginners Thi educated reader often experiences a 
difficulty in obt lining short books in which recent 
discoveries or modern tendencies are treated in a 
semi-popular and broad style ” 

With the objects thus set forth we are in complt te 
sympathy There is ample scope, not to say a cr>ing 
need, for the authoritative enlightenment of the pub¬ 
lic mind on scientific questions With respect to the 
present contribution to the series it is only nicis^ar) 
to remind readers of the fact that Prof Judd is among 
that small and diminishing group of men who c in 
claim to have been personally acquainted with Scrope, 
I-yell, Durwin, and Huxley, and whose qualifications 
for instructing the public on that subject which has 
been placed in his hands are therefore of an exception¬ 
ally high order 

By “The Coming of Evolution” the mthor mean-* 
both the preparatory work of the great pioneers in 
geology, such as Hutton, Scrope, and I yoil, and the 
history of the re\elation of the working mechanism 
of organic evolution bv D irwin and Wall ice Of 
course, there is not much scope for novelty as re¬ 
gards the main facts in such a work since most of 
the materials have been public property for ninny 
years It is in the handling of the material, in the 
presentment of the history and in the personal touches 
which here and there enliven the story wath actu d 
reminiscences that will be found the chief interest 
and value of thin fascinating little book \s a 
geologist it is but natural that the author should 
bring into prominence the achievements in that 
domain, and especially those of his own master, 
Lyell, whom he places as the founder of inorganic 
evolution side by side with Darwin as the founder 
of organic evolution With what feelings do wc now 
read of the great struggle—rapidly passing into 
ancient history—between uni form itnnan ism and 
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catastrophism, of the pitving contempt with w'hich 
ninny of his contemporincs rr girded ‘poor old 
IacU's fads,” and of the ntnous caution which at 
th it period was necessarv in order to circumvent the 
odium theologicum It in i\ hive been excusible in 
those days to regird the uni form it irianism of Lyell 
is synonymous with evolution Yu it must not be 
forgotten that this morg mic evolution deals only with 
the geological record Whuhir cat istrophism in any 
form occurred during the period represented bv that 
record is a matter o f geological tvidence, and it is 
with the geologists th it the interpretation of the 
evidence rests The old view of terrestrial catas- 
tropliism has certainly bun slain, nevertheless, after 
the he it of the frav, are wc not justified on calm 
consideration in rejecting the view tint catastrophism 
and evolution nre antagonistic and irreconcilable? 
lhe shedding of moons bv planets, the outburst of 
temporar) stars and other cosmu il phenomena of 
catastrophic magnitude would appear to indicate that 
nature’s operations iri no! it ways earned out by 
retail instalments Evolution ptr vallum, so far as 
the geological record teaches, mav be ruled out, never¬ 
theless then was 1 pi nod antecidint to that record, 
ind catastrophic development must be reckoned with 
as part of the evolution ir\ machinery of the cosmos 
Thoughts of this kind ind many other suggestive 
ideas will l>e prompted bv thi perusil of Prof Judd’s 
condensed hislorv There are many points upon 
which the vinous classes of rc iders to whom the 
book appeals could enlarge, and there is very little 
scope for criticism in the usual icceptation of the 
term Pnihard, who in some measure forestalled 
Gnltnn and Weismann, did not spell his name 
Pritchard The statement fp 15s) that “the inherit¬ 
ance of acquire d charm tors uul similar problems were 
constantly present to D irw 111’s ever-open mind” may 
be challenged, because—to our everlasting regret— 
this auestion did not take an acute form until after 
Darwin s diath There is only one passing allusion 
to the subject in the 11 Origin of SjH'cies ” (sixth 
edition, p 33), where it st itial that such 1,1 variations f 
ire supposed not to be inherited,” but Dr Francis 
Darwin informed the writer some time ago, 
when the passage was brought under his notice, 
that he was unable to throw anv light upon the 
source of his fithcr’s authority for the stitement, 
nor has the present writer been ible to ascertain by 
whom this view was held in Darwin’s time Per¬ 
haps some of the readers of this notice may be able 
to supply the necessarv information 
But these are only small points From what has 
been said concerning the volume as a whole it is 
evident that we are indebted to the author for a most 
readable and instructive summary', which appeals not 
only to the educated public for which it is intended, 
but which ought to be read, and read carefully, by 
students of natural science Prof Judd, upon whom 
many of the present generation of geologists can now 
look ns their teacher, sumves as a living witness of 
that great campaign, carried on in the arena of 
science, which resulted in the merthrow of the ancient 
cosmogony and the demolition of that narrow 
teleology which hampered scientific progress m every 

L 
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direction down to the middle of the last century It 
i> w* 11 that he has given us this short epitome 
w ith the history of modern evolution still fresh in his 
mind for the present-day student is apt to forget the 
services of the great masters who fought and won 
on his behalf that battle which swept away the bar- 
ntrs interposed in the path of scientific progress bv 
prejudice and bigotry, and opened up illimitable fields 
for cultivation by later generations 

R Mei dola 


EDUCATION AND ENVIRONMENT 
Educational duns and Efforts, 1880-tgio By Sir 
Philip Magnus, M P Fp mi+ 288 (London 
Longmans, Green and Co , 1910) Price 7 s 6 d 
net 

1 has been recently pointed out bv a distinguished 
educationist how the upemng of each of the last 
four centuries has been associated with for-reaching 
educational reforms, and how the beginning of the 
present century has seen for the first time a deter¬ 
mined effort to grapple with the whole problem of 
n monal education in England, in all its grades, as 
one thing The present moment, therefore, seems a 
fitting opportunity for Sir Philip Magnus to have 
collected together some of his more important con¬ 
tributions to education'll progress, which have been 
rendered the more interesting and the more valuable 
b\ a prefatory series of essays dealing with several 
bi inches of educational activity 
It is, of course, easy to be wise after the event, and 
especially is this true in the subject under considera¬ 
tion which, if it is regulated as it presumably ih, or 
should be, by certain fixed principles, ut the factors 
on which these principles depend, and the data on 
which they must be founded, are so vague, so change- 
abb and so difficult of definition, that possibly much 
m iv be said in mitigation of the blunders which 
jwople In high places have made m the past None 
rV less, It is difficult to put forward a national de¬ 
fence for the neglect of educational reform on broid 
scientific lines, and so long as this sphere of national 
itmitv is regarded as the shuttlecock of party poli¬ 
ticians, it Is hopeless to expect a well-defined pohev 
winch will be conformable to the changing conditions 
of changing times 

When the history of that great movement which 
w.i" started by the Education Act of 1870, and vitalised 
and broaden* d bv the Act of 1902, comes to be written, 
after its effect* have been property defined and the 
results can be assessed, it wmII be seen more clcarlv 
thin can at present be done the extent to which the 
nation is indebted to the labours of a body of men, 
who were responsible in a far larger measure than is 
commonly appreciated for the essentials of the re¬ 
forms, and among the names of these assiduous 
workers that of Sir Philip Magnus will occupy a dis¬ 
tinguished place In some way he has been connected 
with nearty every branch of educational work during 
the last thirty years, and although in the earlier days 
of what may be termed the forward movement, he was 
frequently in the minority, events have shown that 
the minority is not always wrong, £nd it is due largeh 
to the zeal with which he and others, whose names 
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are not less prominent, pleaded for the recognition of 
environment as one of the essential factors In deter¬ 
mining the aims and ideals of any educational policy, 
that so many of the latter-day reforms are due The 
characteristic, however, which distinguishes the author 
of “ Educational Aims and Efforts ” from some few 
of his fellow-reformers, is a sense of proportion, com¬ 
bined with a breadth of outlook, which gives to his 
utterances a value denied to others 

lo attempt in the small space at our disposal to 
deal in am detail with the subjects comprised in the 
present volume is out of the question To do so 
adequate^ would involve a survey of the educational 
historv of thirtv vears The important part which 
Sir Philip plavcd in the advancement of technical 
education is too well known to require notice, but in 
these dnvs when the cultivation of manual dexterity 
and tlie pncfict of scientific method are beginning to 
be regarded as within the scope of the ordinary 
elementary school, it is interesting to recall some of 
the curlier utter uices of Sir Philip Magnus on those 
points, made in the dn\$ of payments bv results 
Secondarv education and umvcrsitv reform are also 
indebted to him in a hrge measure, and the views 
which hi put forward in 1888 as to girls* education, 
u demanding full and careful consideration from the 
point of view of suitableness to woman’s wants, 
woman’s occupations, and woman’s mission lit life " 
in spite of the progress which has been made in this 
direction m the Imt decade, hold with equal force 
to-dav 

“Jo those who take a broad view of education ns 
something that is inextnnblv bound up with the 
socnl fabric, the cssav on “Social Changes and School 
Work ** w ill be regarded as perhaps the most impor¬ 
tant in the whole volume, and one cannot but recog¬ 
nise, in spite of the controversial issues which it raises 
—the consid*ration of which would demand an e^ay 
in itself— Lhut the great upheaval of late vears in the 
social condition of our wage-earning classes “renders 
it necessary that w ? e should reconsider bv the light of 
these changes the foundations on which our present 
system of education is raised " From the point of 
view' of teacher and administrator alike the problem 
is rapidlv entering on a new phase, and although no 
one can predict with certainty what the next decade 
mav bring forth, it seems clear that, in the clash of 
opposing tendencies, the attitude of uncompromising 
hostility to the larger and more complex require¬ 
ments of modern conditions and civic responsibilities 
must give place to a spirit of scientific inquiry as to 
the most effective and economic method of coordinat¬ 
ing educational mms with national ideals Education 
w at present far from being an exact science, but 
there is no reason why it should remain an aimless 
ex|>erinicnt of misdirected zeal with the welfare of 
the rising generation 

We may perhaps be allowed to express the hope 
that the author will return to this problem at an early 
date, and in the meantime can only trust that the 
essay will receive that earnest consideration w'hich it 
demands in view of the rapid!} changing phases of 
social life and of the child's altered relation to the 
State F H N. 
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ENERGETICS AND MODERN PROBLEMS 
Die Forderung des Tages By Wilhelm Ostwald 
Pp vl+6o3 (Leipzig Akadeimsche V erlugsgebell- 
schaft m b H , 1910) 

N Goethe's “Maximen und Rcflexionen ” there 
occurs the passage “Versuche deine Pfficht zu 
tun, und du weisst sogleich was an dir 1st Was 
aber 1st deine Pflicht? Die Forderung des Tages ” 
The author of the present volume tells us that this 
passage expresses the spirit in which he has from 
time to time, particularly during the last few \ears, 
attempted the solution of problems quite outside the 
sphere of his original scientific activity These 
problems cropped up in the course of the day's work, 
and, so far as the author was personally concerned, 
imperatively demanded a solution The numerous 
articles and speeches here collected represent Prof 
Ostwald *s views on the most varied questions, such 
as personality, immortality, the relation of art and 
science, the theory of happiness, science and tech¬ 
nology, duelling, international languages, and educa¬ 
tional reform Ihese and many other topics arc dis¬ 
cussed in a highly stimulating manner, the originality 
of the author's argument being equalled only by the 
charm of his style and the wealth of illustration which 
he has at his disposal If one accepts the definition 
of a professor as gi\en by “Fhegende Blatter*—“der 
Professor 1st ein Mann welcher anderer Meinung 1st ” 
—it may readily be granted that the author, with his 
refreshing novelty of view, has fully earned the title 
The point of view from which all problems are 
regarded is the one natural to the apostle of energetics, 
whose attitude towards the more general questions 
of philosophy and psychology has alreud) been out¬ 
lined in these columns (Nature, 1902, vol lxv , p 265) 
As the years have passed, however, Prof Ostwald h is 
been led to study the bearing of energetics on ques¬ 
tions which touch more closely the life of the modirn 
community, and are certainly of greater initnst 
to the ordinary student of science and scientific 
method. 

If, with the author, we measure culture by the 
extent to which the various sources of energy are 
economically utilised for human purposes, then it is 
natural to test the claims of every custom, every 
social organisation, and every educational system bv 
the inquiry, How far does it contribute to the 
economical utilisation of energy/ It might be sup¬ 
posed that the mental attitude of one w>ho appho this 
test to all human endeavour is hopelessly utilitarian 
But this is not true of Prof Ostwald, who is con¬ 
cerned to find a place m his scheme of things for the 
higher and less immediately practical forms of imn’s 
activity In this connection the question of the utility 
of works of art is of great interest Prof Ostwald, 
St appears, makes a hobby of painting, and we may 
be sure that he would at once forbid himself this 
activity if he considered it to involve a waste of 
energy What, then, is a work of art, sav a great 
painting, from the point of view of energetics J 
According to the present volume, the socmKvaiuc of 
such a work of art depends on its catalytic action, on 
its effect in making us better and happier beings, and 
so contributing to the more efficient transformation 
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of energy in our daily tasks This point of view is 
greatly in advance of the ultra-matenalistic one from 
which a great painting 19 merely so much cam a*, so 
much oil, and so much pigment, but it is doubtful 
whether the comparison with catalysis is anything 
more than a mere analogy 
The prominence still given to the study of languages 
in schools is condemned m no measured terms, and 
the time devoted to Latin and Greek is described as 
a sacrifice to a superstition It is quite truly pointed 
out that the learning of even a modern language, 
with its innumerable exceptions to rules, tends to 
destroy the child’s natural sense of logic and to unfit 
it for any future scientific work From this position 
it is but n step to the advocacy of an artificial inter¬ 
national language, which shall be "synthesised" on a 
thoroughly logical plan, and shall obviate the 
necessity of learning foreign languages. It 19 the 
economy of energy to be secured in this way that has 
led Prof Ostwald to take a prominent part in urging 
the adoption of Ido, a simplified form of £speranto 
" Die Forderung des I ages " is pervaded by a genial 
optimism, based on the belief that the future of the 
race is in the hands of science alone The optimism 
is welcome, although one might be inclined to argue 
about the grounds for it It may be noted only in 
passing that Prof Ostwald’s belief leads him to the 
curious conclusion that the chauffeur belongs to a 
distinctly higher order of being than the “cabbv " 
Throughout the book there are scattered many 
delightful reminiscences of the author's experiences 
at home and abroad These only idd to the interest 
and charm of a volume which is well worth reading 
whatever one may think of energetics 

J C P 


THE INDUSTRIAL REVOLUTION 
Industrial England in the Middle of the Eighteenth 
Century By Sir H Trueman Wood. Pp xli + 
197 (London J Murray, 1910) Price 5* net 
E have in the volume before us an extremely 
interesting sketch, expanded from nn address 
by the author given at a meeting of the Society of 
Arts, of the condition of British industries in the 
eighteenth century Perhaps no two periods in the 
history of social evolution, which followed one another 
closely, present greater contrast than the beginning 
of the eighteenth and the beginning of the nineteenth 
centunes Indeed, so enormous was the change in¬ 
volved that Sir Henry Wood considers it rather as an 
“ industrial revolution " than a stage in a process of 
evolution 

The invention of machinery, then the discover) of 
power to work that machinery, entirely altered the 
character of the industries of this country, and thus so 
modified the lives of its inhabitants that it is no 
wonder that social equilibrium is still far from being 
attained Before entering into a very able discussion 
of the state of the various branches of mdustrv up to 
the middle of the century, Sir Henry gives us a vivid 
description of the social conditions then prevailing 
with regard to th$ means of intercommunication, and 
the knowledge of scientific applications for doing the 
work of the industrial wcrld 
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He then begins with an account of the various 
branches of the textile and other trades, deeply m- 
tinoting, not only to those detnnng a knowledge of 
their history, but to all students of the economic posi¬ 
tion at that time One curious fact impn sses itself 
on the nund of the reader, that is, how greatly the 
development of trade was hindered by the very means 
used to encourage certain particular trades which were 
protected by Government action Ihere was ccr- 
tunlv no latssis-faire in those dn\s 

I ht most important and most ancient of British 
munufuturis was the woollen industry It was in a 
state of gri it prosperity in the eighteenth onlur), 
and was mn down to 1770 a domestic industry car¬ 
ried out in the homes of the farmers, who produced 
the wool, and carded, spun, and wo\e it into cloth bv 
thi help of their families and servants Nearly all 
farmers depended on this industry to enable them to 
pav tlu if rtnt bor its protection enactments were 
passed to prevent the export of the r nv material, I iws 
were also passed to prevent the mixture of cotton and 
wool or of linen and wool in weaving fabrics It was 
to prevent coni|>etition with this valuable trade that 
one of the Parliaments of that period killed the Irish 
woollen trade, particul irly its blanket trade, bv put¬ 
ting in import dut\ on its foods Sir Henry Wood 
does not m* 111ion this fact, but he states that the 
encouragement given to the Irish linen industry was 
to prevent that country entering into competition with 
Fngland In the eighteenth century, as now, Tril md 
nnd Scotl ind stem to have been the chief manuf ic- 
turers of linen 

Probably it was owing to these repressive regula¬ 
tions that England w is one of the last countries to 
adopt the manufacture of cotton The skill of her 
spipners W'as only equal to producing verv coarse 
cotton yarns Beautiful muslins and calicoes were 
imported from Tndia, and became so popular th it in 
1760 It was made “penal for any woman to wear a 
dress made of India cdlco ” The wearing of French 
1 ambries was also penal One of the most fascinating 
sections of this volume contains the description of the 
gradual growth of the cotton industry ns machinery 
was Invented and perfected 

Iho making of linen and afterwards of cotton 
thread was first initiated in the west of Scotland by a 
woman named Christian Shaw, it rose to be an im¬ 
portant trade, evt n in the eighteenth ccntur>, and its 
products were largely imported to England for pur¬ 
poses of lace making, then chiefly carried on in 
Devonshire nnd Burks 

At the beginning of the century under discussion the 
manufacture of iron was at a very low ebb Carried 
out since Roman times by the use of charcoal derived 
from wood, it had almost declined entirely owing to 
the destruction of the woods, and consequent legisla¬ 
tive restrictions The author truces the gradual 
development of the use of coal for smelLing, beginning 
about 17^5, at Coalbrookdale, first of all 

At this same place the method of casting iron was 
discovered and practised. Sheffield and Birmingham 
yyere oilready making a reputation for metal goods, 
Inclumjg pewter, which was muin used as a subs 1- 
NO. 2149, VOL. 85] 


tute for pottery Until well into the middle of the 
century England was mainly dependent on France and 
Holland for the commonest kinds of earthenware. 

Sir Henry Wood tells us that this period, until 
some time after the middle of the century, was not a 
happy one for science or for scientific development, 
and we therefore find that industries dependent on 
scientific knowledge, such as the making of glass and 
fine pottery, of brewing and other chemical processes, 
were in a backw trd state 

Enough has been said to sho\y what a wealth of 
material has been skilfully put together, and this book 
forms a most trustworthy source of information when 
coming from 011c who is in such a position as the 
secretary of the Royal Society of Arts 


SPECTROSCOPY 

The Spectroscope and its II ork By Prof H F 
Newall, FRS Pp i(>j + yul Plates (I-ondon 
Society for Promoting L hristian Knowledge, 1910 ) 
Price 25 <xi 

LI HOUGH classed ns a manual of elementary 
science, this little volume will be found to cover 
a very wide range of thi phenomena of spectroscopy 
The opening chapters ire occupied with the first prin¬ 
ciples of the undul itory theory, Newton’s classic 
experiments, and tlu destnplion of a simple spectro¬ 
scopic outfit In ch ipters iv and v the reader is 
introduced to the various types of emission spectra 
shown bv radiations from various sources, and to the 
characteristics of absorption, including the solar 
frnunhoftne and chromospheru spectra Chapter vi 
deals very lucidly with the theoretical principles to be 
considered in the design of spectroscopic equipment, 
showing the relation between angular nnd linear dis¬ 
persion, puritv md resolving power of various disper¬ 
sive medi 1, &c Coming next to the application of the 
spectroscope to definite branches of research, it is 
shown how, b) the aid of large instruments of special 
design, th6 spectra of the stars muy be studied, re¬ 
vealing their variation in chemical constitution This 
naturally leads to the systems of classification which 
have been proposed to de il w ith the complex group¬ 
ings In describing the fluted structure of the third- 
type stars, such as *» Ononis, it would have been 
more correct to si>cak of the maxima of absorption 
being nearest to the violet instead of saying that the 
brighter ends were towards the red, as it is usual to 
regard the he,ids of flulings as taken for reference 
to the positions of flutings It is also perhaps unfor¬ 
tunate for the student that so much space should be 
given to the old, incomplete, and now little used 
classifications, while the more comprehensive and 
natural systems put forward of recent years are dis¬ 
cussed in a few lines The idea suggested on p 81 
that the maxima of the star Mira (0 Ceti) are of the 
nature of a conflagration is scarcely to be recom¬ 
mended, especially when dealing with beginners, as 
the practically unchanging character of the spectrum 
of the star (apart from brilliancy) even at maxima pre¬ 
cludes the probability of any such chemical changes 
as must accompany the production of flame 
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Chapter vih is occupied with the method and pro¬ 
gress of determining the motions of approach or re¬ 
cession of celestial bodies by Doppler’s principle of 
changes of wave-length 

The great field of solar observation is very efficiently 
summarised in chapters ix , x , and xi , including the 
new results obtained by the use of Lhc spectrohcho- 
grnph (a simple diagram such as is ofttn used would 
have been of value in rendering the explanation of this 
Instrument much easier), the phenomena of the pro¬ 
minences and reversing ln\er during a tot il sol ir 
eclipse, the sun's rotation and that of the various 
planets In chapter xl particular attention is given 
to the spectra of terrestrial atmospheric phenomena 
by the detection of special features in the sol ir spec¬ 
trum at different altitudes 

Chapter xn is devoted to n short outline of the 
methods of investigating long wave radiations 
The inductive meihod of presenting the reason¬ 
ing Is very acceptable, and the beginner who his 
mastered the subject so far will be well equipped for 
ent< ring on the more advanced branches of this 
Intricate section of spectroscopy 

The concluding three chapters de d with th< phvsic il 
■sections of spectroscopv The various systems of har¬ 
monic Uws found so closely to represent certain tjpes 
of si>ectra arc well described Perhaps in the pre¬ 
sentation of the diagrams to illustrate these it would 
have been prefi r ible to adopt the same scherm of 
orientation for the spectra Thus in big 4b the red 
end is to the right, wath all the lines of the series 
converging to the left or violet, while in big 47 the 
red end is towards the left, and although the series 
lines really converge to the violet as before, it Is con¬ 
fusing for a beginner to have to find that things are 
all turned the opposite way This is all the more 
important from the fact that there are series actually 
converging in opposite directions The phenomena of 
diffraction and general use of gratings for producing 
spectra are next given, though necessanlv condensed 
In n manual ivowedly written to induce reach rs to 
repeat the experiments, mention might well have been 
made of the fict that excellent replicas of origin il 
Rowland gratings, both plane and concave, are now 
readily obtainable at a moderate price, as it is not 
often that an original grating is available for general 
experimental purposes 

It will have been noticed that the description of the 
apphcation of the spectroscope has been almost con¬ 
fined to its astronomical aspects, it should not be 
Forgotten that spectroscopic analvsis is nt present 
playing an important part in the chemical and metal¬ 
lurgical industries 

Eight plates are given at the end of the book, show¬ 
ing various representative spectra There is also a 
large coloured plate as frontispiece showing certain 
elemental and other spectra 

It will be evident from this summary that the book 
under review should serve as a most useful intro¬ 
duction to the study of spectrum analysis It appro¬ 
priately fills a position between the elementary primer 
with little or no technical Information and the more 
formidable complete treatises which are admittedly 
repellent to the beginner 
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THE THEORY OF METALLOGRAPHY. 

Metallography B> Dr Cecil H Dcsch Pp x + 
439 (London Longmans, Lrecn and Co , 1910 ) 
Price 9 s 

R DESCH has evidently been at great pains to 
compde a work that shall give a fair idea of 
the subject as a whole as it ippeals to him, and he 
is, above all, a theorist It is a difficult work for the 
writer to review, for tw o rt isons because it covers 
practically the whole range of this enormous subject 
and is therefore necessarily dogmatic on many matters 
that, if disagreeing with the author, it would need 
much space to discuss adequ itely , and, secondly, be¬ 
cause he dismisses the whole Slu Ihcld School thus — 
“This (the Osmond) hypothesis has betn generally 
accepted as the best expression of the known facts, in 
spite of strong opposition from a (the Sheffield) school 
of metallurgists " although on pp 363 and 
364 we find rather contradictory opinions, such us 
‘0-iron was onginallv described by Osmond as a hard 
variety of iron Jt is more correct to say that it is 
capable of forming solid solutions with carhon, which 
become hard under certain conditions of cooling " 
The * euteLtic-tinies " mtthod for fixing the cutcctic 
composition w\a« used by Arnold in his Influence of 
Carbon on Iron " (Froc , Inst C F , 1895-6, part 1 ), 
although Tammann is credited with its first use in 

(P l8 ) 

Ihe author might with profit study " lhc Diffusion 
of Elements in Iron,” bv Arnold and McWilham, 
I S I , 1899, No i, instead of lh< preliminary an¬ 
nouncement of 1898, which he quotes, and besides 
further details on diffusion would find that these 
authors used the quenching method then, in an 
endeavour to judge of the condition of the carbon, 
&c , at high temjienitures Also in connection with 
the method of changing structure from thqt showing 
Widmanstatten figures to granular, the author credits 
the discovery to Fraenkel and Tammann in 1908, 
whereas the fundamentals of the matter were first 
published bv \rnold and McWilham in Nature, 
November io, 1904, p 32 
A good account is given of the diagram of thermal 
equilibrium, and on p ^2 it is pointed out that the 
mtermetalllc compounds do not conform to our ideas 
of valency 

The sixth chapter is a good one on practical pyro- 
metry nnd thermal nnalvsis, but actual work on the 
subject, nnd recent discussions have surely at last 
made it plain, that the author is (niirclv mistaken in 
his statement on p 126 that “In accurate work on 
the transformations of solids, however, one or other 
of the difference methods is almost invariably 
adopted M As recently as the Buxton meeting of the 
Iron and Steel Institute, September lqio, it was dis¬ 
tinctly shown that in a 02 per cent carbon steel the 
best workers by the difference method do not divide 
the Ar, point, whilst those working with the present 
modifications of Osmond’s inversc-rnte method divided 
the A, point with ease, absolutely proving the supe¬ 
riority of the latter method 
Chapters vil to xill deal with the preparation of 
micro-sections; crystallisation of metals and alloys; 



302 


under-cooling ind the metaatable state, diffusion m 
the solid state, physical properties of allo\t>, and 
electromotive force and corrosion In chapter \iv the 
construction of the equilibrium diagram is clearly 
explained, and the remainder of the book deals 
with the condition of metals In alloys, plastic deforma¬ 
tion, the metallography of iron and steel, and the 
metallography of Industrial alloys, * 

The present writer has made many notes on points 
in these chapters, ns p. 322, “ white cast-iron, marten¬ 
site and cementite," instead of pearlite and cementite 
The a|thor is good on the difficult subject 
of hardness P 276, aluminium allots have 14 a 
lower hvsteresis than the purest specimens of iron 
probably due to removing oxygen ” This 

is more likelv to be due to the larger crystals formed 
and the author, in such a theoretical work, might use 
the term “crystal** occasionally instead of “crystal 
grain * 

In the chapter on the mctallogrnphv of iron nnd 
steel there is so much that is erroneous that it is im¬ 
possible to deaf with It properly, but as an example 
the Rtatermnt on p 374 that “A tool steel containing 
I 6 per cent carbon, quenched from 8oo° C in ice- 
water, consists of pure martensite,** is meaningless 

The work is, however, one that ever} student of 
metallography should possess, for although there are 
so many points in it with whidh bne does not agree, 
the author has given on the whole a fair account of 
theoretical matters connected with metallography, has 
scoured the literature of the subject, e\en extending 
to Russian, and has given copious references which 
must prove useful to those investigating the problems 
of metallography, who desire with a minimum expen¬ 
diture of time to find out what has been done on therr 
particular branch A McYViiijah 


PHYSIOLOGICAL LHkMISTR\ 

Practical Phymtlogtcal Chemistry . Bv Dr R H 
Aders Plimmer Pp vlii+270 (London Long¬ 
mans, Green and Co , 1910) Price 6 s net 

IS is really the second edition of Dr \ders 
Plimmer *s excellent manual The first nppeur- 
ance of the book was privately printed for use in the 
practical classes of physiological chemistry at Univer¬ 
sity College, London, but a good ftinnv copies were 
distributed to other teachers, and to the Press. A 
favourable notice of this preliminary edition appeared 
in the pages of Natubr at the time The publication 
of the book for genera! sale is an indication of the 
wray in which the teachers of the subject welcomed 
the new departure in the presentation of the subject 
For it is a new departure; hitherto works on the 
subject have been written by physiologists, the pre¬ 
sent book is written by a chemist, it is physiological 
chemistry us opposed to chemical ph>siology 
The increasing exnctitude of knowledge m the 
chemistry' of those carbon compounds which are the 
constituents or products of living matter warrants the 
appearance of a book written to show that physio¬ 
logical chemistry' is only a branch of organic chemistry, 
i|tl Dr \ders Plimmers has been'successful in show¬ 
ing the connection of the two by the insertion of the 
appropriate and logical links which unite the intro- 
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ductory diopters on organic chemistry proper with 
its daughter science 

The main aim of the work is to make it a trust¬ 
worthy practical guide, and no laboratory worker 
can afford to be without it. Its ideal is that every 
student shall work through all the exercises, these 
are set out with detail and in a clear manner, so that 
there is no reason why the student should fail to do 
so under his teachers, except that of time, and time 
Is a very important factor for students of medicine, 
to whom the work is primarily addressed In the 
medical curriculum, the number of subjects is grow¬ 
ing every year, and each one of these is expanding 
and seeking to encroach more and more on the un¬ 
fortunate student's already too-fult day Teachers 
are already seeking means to limit in particular 
certain preliminary subjects, and to exclude those 
portions which have but little direct bearing on his 
future practical life Ihere is no subject, however, 
which has such a direct bearing on medical practice 
as physiological chemistry, its relationships to 
pathology become dearer with every advance in know¬ 
ledge, if there is one subject more than anv other 
which should not be curtailed, that subject it. 
physiological chemistry W D H 


S\STE\IATIC BOTANY 
Das Pflancenreuh Regni vegetables conspectus . 
Edited by A Engler Vol Iv, pt 104. Papa~ 
veraccae-Hvpecotdcac et Papaveraccae-Papaverot- 
deae By Friedrich Fedde Pp 430 (Leipzig W 
Engelmann, 1909 ) Price 21 60 marks 
HIS volume forms the fortieth part of the great 
series of monographs in course of publication 
under Dr Engler*s editorship It comprises the family 

Papaveraceso as understood in the restricted sense, 
that is, without the Fumariacen, the account 
of these wilt be issued subsequently as Papaveraces- 
Fumarloidea The special portion of the work, the 
systematic treatment of genera and species, is pre¬ 
ceded by a general account of the family occupying 
eighty-three pages, in Which Dr Fedde discusses the 
morphology nnd anatomy of the vegetative organs, 
with special reference to the value for svslemutic 
purposes of the anatomical characters; the position of 
the laticiferoug vessels and the character of the latex 
is found most helpful in this respect The floral 
structure and its modifications are discussed at con¬ 
siderable length, iind also the fruit, especially the 
various mechanisms of dehiscence There is also a 
useful section on geographical distribution, a discus¬ 
sion of the affinities of the family, and an account of 
its economic uses 

The great value of these monographs lies, however, 
in the systematic portion, which should represent the 
results of the work of an expert student of the family 
on all the available material Dr Fedde is known as 
an authority on the Papaveraces, and we look to his 
monograph for a careful and considered systematic 
presentation of the family It is somewhat surprising 
therefore to note the treatment of the earlier genera 
of Papaveroidese which, as Platystemon and Esch* 
schoiuia, are confined to Pacific North \merica in 
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Bentham and Hooker's "Genera Plantarum,” these 
genera are credited with one and four to five species 
respectively, and w hile we might expect some increase 
hi the number of known species since the date of issue 
of that volume, it is with somewhat of a shock that 
we find Platystemon credited with fifty-five and Esch- 
scholtzia with 123 species In Platystemon forty-nine 
of the species are of Greene and sue of Fedde, in 
Eschscholtzm 104 of Greene and twelve of Fedde 
Prof E L Greene, we believt, holds views as to the 
origin of species which do not accord with those 
generallv accepted, and these views are no doubt re¬ 
sponsible for tht description of species based on char¬ 
acter* which might otherwise be regarded us repre¬ 
senting mere variants of a single species Dr Fedde 
has not only adopted Dr Greene’s estimate, but added 
to the number He perhaps shrank from the difhcult 
tusk of reducing the species to more workable pro¬ 
portions, and took the path of least resistance The 
result is, howevir, an increase in the number of those 
gener 1 which, like Gratcegus in America, and Rubus 
in the Old World, hive been rendered hopelessly un¬ 
workable by an\ but the most devoted expert This 
method of treatment of some of the genera leads to 
a want of uniformity in the work as a whole .Thus 
under the common poppy, Papaver rlioeai, are twenty - 
six varieties and subvarieties, which probibh hive as 
good claim to specific distinction as the ' species " of 
Platystemon 

In dealmg with the genera of Chdidomese, Dr 
Fedde has followed the limitation of species accepted 
b\ Dr Pram, though he does not adopt his reduction 
of several of the genera, Dicranostigma, Hvlomccon, 
and others, to subgeneric rank under Chelidomum 
On the whole, however, Dr Fedde shows a dis¬ 
inclination to differ from authority which we do not 
expect from the expert who has exhuustivelv wurveNcd 
the entire field of a large natural order l*hus under 
Meconopsis while accepting Dr Pram’s sections, he 
suggests with regard to two of these, Aculeatae ind 
Pnmulinee, that the division is not a natural one 

As regards the presentation of genera and species, 
the descriptions are full, the svnonvmy and geograph¬ 
ical distribution are carefully worked out, and collec¬ 
tions and numbers are largely cited The index is a 
good one, hut would be improved bv the repetition of 
the genus name at the head of each column, thus 
avoiding the necessity for turning buck to find the 
genus to which the species names belong 

A B R 

OUR BOOK SHELF 

II oodcraft for Scouts and Others . Bv O Jones and 

M Wooaw ard Pp 156, (London C Arthur 

Pearson, Ltd , 1910 ) Price as net 
That the present generation of country people do not 
ittudy woodcraft and field-lore with the zest and 
thoroughness of their forefathers, is a regrettable fact 
too well known to ail capable of forming an opinion 
on the subject The nature-knowledge of the old- 
fashioned shepherd has been replaced by a superficial 
education of a different class, which Is of little or no 
use to its possessor, and the intimate knowledge of 
the creatures of the forest, field, and jtream ow ned by 
the professional poachers of a generation ago has to a 
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considerable extent vanished with the diminution in 
the numbers of that class in many districts Nor is 
this all, for ordinary country lads, in some counties at 
any rate, show' a lamentable lack of knowledge of the 
names of wild plants and birds as compared with their 
grandfathers That the scout movement, if properly 
conducted will do someining 10 improve this state of 
affairs in the case of the rising generation is almost 
certain, for It is obvious that to orient one's position 
in a wood at night, to follow the trad of a suspect, 
or to escape the attentions of an enemv is impossible 
without a full knowledge of woodentt in its widest 
sense 

As an aid to knowledge of this nature, the excellent 
little volume by Messrs Jones and Woodward is very 
opportune, if only it reaches the class for which it w 
primarily intended Both authors appear to have a 
thorough grasp of their subject, mid the amount of 
information contained 111 their work 1$ little less than 
marvellous In the tenth thnpttr there is perhaps a 
little too much tendenci to convert the voung scout 
into a rabbit poacher, and the expression on p 136, 

‘ to bre tk thi law of tre spas*,” ix an indication that 
the authors are not so well versed in the common law 
of their own country is they might be In treating 
of the animals and plants of the countrvslde, the 
authors ure lust ns much at home as when discussing 
old-fashioned country rem< dies, or the difference be- 
tween wholesome and noxious funguses, and their 
w r ork as a whole leaves little or nothing to desire in 
the matter of completeness and thoroughness 

R L 

A School Course of lhat Bv R II Scarlett Pp 

xvi + 300 (London I^ongnuns, Green and Co, 

1910 ) Price 35 6 d 

1ms book is intended for the usi of students who 
have alreadv passed through an elementary course in 
general physics The author devotes the first thirty 
pages of the present volume to u recapitulation of the 
elementary portions of heat lhe rest of the book 
denis with the more advanced parts of the subject 
and touches briefly upon some points which do not 
usualh find a place in a school text-book 

lhe subject is developed throughout along the line 
of practical work in th< laboratory, but we do not 
think the laboratory experiments are always well 
chosen fn deding with the errors of mercury ther¬ 
mometers on p 18, the author states that mercury is 
not quite uniform in its expansion, and near 50 0 C 
on the scale, there will he a constant error amounting 
to almost a degree Ihis error, of course, wall depend 
upon the glass, but one-tenth of a degree is nearer 
the average correction nect ss.irv from this cause The 
method emplo\ed on p 62 to obtain the relation be¬ 
tween the aensitv of a liquid at different temperatures 
and Its coefficient of expansion will present difficulty 
to an elementarv student, and it is certainly not 
sufficienth accurate for all experiments ns performed 
in the lnboratorv Thus, in the example given on 
PP 64* 65* there is an error of 3 per cent in the 
calculated coefficient due to the use of this approxi¬ 
mate formula 

Similarly in the treatment of coefficient of absolute 
expansion on p 70, it is not made clear to the reader 
which column length is involved in the denominator 
of the expression obtained The wrong one la 
measured in the illustrative example, making a 1) 
per cent error in the result The h\drostntic method 
Is a most unsuitable one to emplov for the expansion 
coefficient -of ether between io° and 30 0 as given on 
p 66 On p iqi we are told that the steam and 
hoarfrost lines infersect at o° C The chapter on 
thermal conductivity w'ould have been improved by 
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the inclusion of some experiments within the range 
of possibility for the student Forbes’ method Is 
entirdy unsuitable for performance in a school 
laboratory 

Die praktischen Schulerarbeiten in dcr Phystk By 
Dr W Lcick Zwelte Auflage Pp 49 (Leip¬ 
zig Quelle and Mejer, 1910) Price 080 murk 
1 ms pamphlet consists of two parts, of which the 
first and longer Is a plea for the further introduction 
into German schools of laboratory work in practical 
physics, while the second gives a few sdecied 
examples of the kinds of work which the author 
regards as specially suited for schools It appears 
that comparatively few of the German G ymnasien 
and Realschulen have as yet introduced practical 
physics into the school curriculum, although there is 
at the present time a vigorous movement in favour 
of its compulsory adoption in all higher schools The 
author sets forth very clearly the advantages of in* 
dividual practical work, and discusses at some length 
the objections that have been raised against laboratory 
work in schools 

It is Interesting and refreshing to find a German 
author holding up English educational methods ns a 
model for his countrymen He is, however, severe on 
that method of teaching which induces the student, 
or professes to induce the student on the strength of 
a few experiments (probably badly performed) to re¬ 
gard himself as the discoverer of natural laws The 
examples in the second part of the pamphlet illustrate 
other and better methods of arousing the interest of 
the pupil, and show that Dr Leick is n Uachcr who 
by his own originality will induce originality in his 
pupils There is a fairly full bibliography 

H E S 

(1) Who's Who , 1011 Pp xxvi + 2246 (London 
A and C Black) Price 10s net 

(2) The It Titers’ and Artists* Year Book Pp vm + 
132 (London A and C Black ) Price is net 

(3) The English woman* s Year Book and Directory, 
iqi 1 Fditcd by G E Mitton Pp xxxiv + 386 
(London 4 and C Black) Price 2s 6 d net 

Tub new edition of 1 Who's Who” (1) shows another 
annual increase in sue, containing eight)-four piges 
more than the last issue Due prominence is given 
to the biographies of men of science, about whom the 
volume provides many Interesting personul facts, as 
well as details of their professional cireers This 
work of reference is more than ever indispensable 
The “Writers’ and Artist*’ Year Book" (2) is a 
verv useful directory for w r nters, artists, and photo- 
graohers It gives just the information which these 
w^kers requtre The new tables in the book include 
rb’bs for nuthors and artists, and there is an article 
this >ear on the law of copyright 
We agree with the editor of "The Englishwoman’s 
Year Book ” (3) that no woman who takes onv part 
In public or social life can afford to be without this 
volume The book is now for the first time divided 
into two D'irts one including education, professions, 
and social life, and the other being inrunlv devoted to 
philanthropic effort An especially valuable feature is 
the section giving particulars of scholarships offered 
women hv the different universities 

Notes on Physiology By Dr Henrv Ashby Eighth 
edition Revised bv Hugh T Ashb\ Pp xxix + 346 
fLondon Longmans, Green and Co , 1910 ) Price 

At though this little book has seen eight editions, and 
M has successfully catered for % certain class of 
* ^fcdents, that fact alone must not be taken as evidence 
tnit the book Is a good one There is little or no 
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attempt made to keep pace with the advance of 
modern physiology Old and Incorrect statements are 
still retained, new work and new' Ideas are almost alto¬ 
gether omitted The book may perchance still enable 
the lazy student to scrape through his examination 013. 
the minimum of pass marks, but it is only right to warn 
intending purchasers that to rely on Ashby's notes 
alone will be like leaning on a broken reed A cata¬ 
logue of the various faults, both of commission and 
omission, which adorn nearly every page, might be 
given, but it would be hardly fair to the readers of 
Nature to use its columns in this way These might 
more suitably appear in periodicals which arc mose 
widely read by the medical students for whom this 
book is intended W D H* 

The Stars from Year to \ ear, with Charts for Every 
Month By H Pernin Hawkins Pp 23 Price 
is, net 

The Star Calendar for 1911 By H P H Price is 
net 

The Star Almanac for 1911 Bv H Pcrlam Hawkins. 

I Bedford and London Beds limes Publishing Co » 
-td , and London Sinipkin, Marshall and Co » 
Ltd , 19 jo ) Price (m 1 net 

Once more wc welcome the three annuals prepared 
by Mrs H Ptrium Hawkins as being among the 
most useful, low-priced aids to amateur astronomers, 
“flic Stars from \eir to ’Year” is practically the 
same as last year, and in some respects this is to be 
regretted hor example, turn mg to ‘ Halley's Comet,” 
we find the latest information is the statement that 
“ according to the latest computations of Messrs 
Cowell and Crommelin it will nc nearest the sun on 
Apnl 30, 1910 ” It seems a pity that in a book, 
apparently issued for 1911, some short risumt of the 
facts we learned from the re-apparition of so famous 
an object is not given 

In the “Star Calendar” the date calendar and the 
iour quotations have been changed, and we would 
suggest that in future issues the fastening at the 
centre of the planisphere should be strengthened The 
addition of the equator and ecliptic, especially the 
latter, might also prove useful 
No handier almanac than the broadsheet prepared 
by Mrs Hawkins can be hung In the sanctum or 
observatory of the amateur Fclipses, meteor showers, 
the positions of the pi mets, &c , are tabulated, and 
reproductions of the lunar eclipse of April 30, 1905, 
and Ritchey’s Orion nebula are also given 

W. E R 

The Medical Directory 1911 Pp 3168 (London 

J and A Churchill) Price 14$ net 
In Addition to full information of the professional 
qualifications of recognised practitioners, this very 
complete director) contains all the facts a medical man 
is likely to expect in such a work of reference Among 
the new features of the sixty-seventh issue may be 
mentioned new lists of coroners and Continental 
health resorts, a summary of the law as to crema¬ 
tions , information as to motor-cnr and petrol rebates, 
and a numerical summary showing the geographical 
distribution of the medical profession 

Philips 1 Nature Calendar , iqn (London G Philip 
ana Son, Ltd ) Price 6 d net 
Notes are given on the characteristic animal and 
plant life of each month, and on garden operations 
There are also notes on general aspects and problems 
of nature-study, Intended to suggest subjects for 
lessons and observations The calendar is intended 
to be hung upon a wall, and it should be of decided 
service in directing attention to the changing face of 
animate nature throughout the year. 
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LETTERS TO THE EDITOR 
(Tk# Editor does not hold himself responsible for opinions 
expressed by his correspondents Netthcr can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature 
No notice is taken of anonymous communications ] 

Observations of Mm 

In Nature of November 10, 19*0. Mr J II Worth¬ 
ington givcb his interesting observations of the fine 
-straight lines which he saw on Mars ut TlagstifT, and 
expresses his belief that these 4 ‘ telegraph wires ” are 
objective realities in the focal image Although I have 
not seen Mr Worthington's paper* yit I shall reply to it, 
basing myself on the accuracy of the abstract gi\ l n of 
It In the Journal of the British Astronomical Asso* lation, 
vol xxi , p 130 

Now Mr Worthington’s very brief experience of the 
appearance of Mars during the few days spent at the 
Lowell Observatory is necessarily outweighed by that of 
1 an astronomer like Prof A F Douglass who spent 
several >rars in the planet's study at Flngataff But what 
was the conclusion of Prof Douglass from his observa¬ 
tions of the straight 44 canals," of which h* siw more 
thnn unvune clsi ? That they are optical 44 illusions ’’ 
having ‘ worked serious injury to our obstn ilions" 
(Popular Science Monthly, vol Ixx , May, 1907) It would 
be difficult to conceive a more decisive symptom of frailty 
in the *' ianil" question than this surrender to truth of 
its Ablest exponent 

In discussing my work rather than the collective 
evidence of great telescopes (of which my results form an 
Integral part), Mr Worthington seems to show some mis¬ 
apprehension in the very object of his criticism, for mv 
conclusions are identical with those arrived at at Lirk, 
\erkes, and Mount Wilson Thus, In 1895, Prof 
Barnard, summarising his evidence with the ^fi-inch at 
Mount Hamilton, smd — 44 No straight, hard, sharp lines 
were setn on the continents, such as have been shown in 
the aveittge drawings of recent years" (Monthly Notiob, 
R A S , vol I\i , Jnnuarv, 1896, p 166) On September 
at, 190Q, I slate that 44 those geometric il spider's 
webs do not exist " (Journal of the British Wro- 
nnmicnl Association, vol xx , p 141) A fortnight l il< r 
Prof hront till graphs — 44 Yerkes telescope too powerful 
for canals " Lastly, on January 3, 1910, Prof Hnle pro¬ 
claims *' the pirfectlv 1 natural * appearance of the phiut " 
In the 60-inch reflector, by far the most perfei t and 
powerful instrument ever made, 14 and the total absence 
of straight lines " (Journal of the British Astronomical 
Association, vol xx , p 19a) 

It would thus appear that Mr Worthington is perhaps 
attempting to revive the old controversy on the n lative 
merit! of large and small telescopes But thit qui stion 
has been settled long ago, so that any attempt (o n.new 
it enn no longer deserve serious consideration The over¬ 
whelming superiority of large instruments has boon often 
demonstrated on double star*, for the two discs seen in 
a great aperture will be blended, by Increased diffraition, 
into A single mass of light with an 18-lnch , and as the 
smaller star is observed to revolve In perfect harmony 
with Newton’s law, there can be no doubt whatever as to 
its objective existence The same fundamental principle 
holds good for planetary detail Two contiguous, 
Irregular, bright spots on Mors in a 33-inrh will appear 
ns a single round spot in an 18-lnch Hence delicate 
objective markings, which are quite plain in Urge glasses, 
cannot be defined at nil with Inadequate instrununts, and 
this well-known rigid demonstration establishes for ever 
the hopeless inferiority of small telescopes 

The advantage of great objective* I have further shown 
on Mars when stnting (December 33, 1909) that the geo¬ 
metrical network vanished in perihellr opposition of the 
planet, while much more delicate detail was quite phm 
(Journal of the British Astronomical Society, vol xx , 
p 141) On September 30, 1909, under perfect seeing, T 
can discover no straight lines, but draw Lacus Moons as 
a vast shading, and Deltoton Slnua triple (letter to 
Schiaparelli, dated September 31, 1909) A fortnight later 
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the same region of Mars is photographed at Mount Wilson, 
and Lacus Maoris conies out likewise as a vast shading, 
white the triple strutture of Deltoton Sinus Is also con¬ 
firmed On November 3, 1909, at llugstaff, the 11 lake 11 
is missed (although covering fullv one-sixth of the diameter 
of the planet), and Deltoton Sinus appears single, while a 
host of lines furrow the surface (Journal of the British 
Astronomical Association, \ol xx, pp 376-7) But the 
fact that straight lines arc drawn when more delicate 
detail, confirmed by photography, is missed, constitutes 
another proof, not onf> of the inadequacy of the 18-inch 
as compared with the 33-inch, but also of the inanity of 
the “ telegraph wires " 

Yet my position in the 14 canal " question should not be 
misunderstood If by 44 canals " be meant straight lines, 
then 1 think the 44 canals" do not exist, if we mean 
Irregular, more or less strraky markings, then the 
44 canals " exist Of course, it would be utterly illegiti¬ 
mate to speak of genuine canals on Mars But in the 
positions of Schnparelli’s lines I often siw, with the large 
telescope, either (a) complex, irregular, knotted, or wind¬ 
ing bands, or (6) jagged, isolated, dark spots, or (c) 
Indented edges of differential shadings Under good see¬ 
ing, the irregularities of these objects were held steadily 
from five seconds to several minutes From my experi¬ 
ence of the 41 cinals " since 1894, with vinous apertures, 
I am led to account for thi single and double straight of 
lines of Schiaparelli as follows over the objective sub¬ 
stratum of irregular, sinuous corrugations diversifying the 
Martian surface, a tired ivc will discover by flashes a 
geometrical appearance Impressions of single lines will 
fleet now and then either o\er a narrow objective streak 
or over the jngged border of a half-tone, while double 
parallel lines will flash in th« position of a broader band 
But, as pointed out by Mr Maunder, the stmght Hnps 
(which, so far as my cvidi nee goes, ire usually glimpsed 
severally, and not collectivelv) are merely optical summa¬ 
tions of groups of minute irregularities beyond tho reach 
of the Instrument used Prof Lowell may justly feel 
proud upon having succeeded where all his predecessors 
failed, and upon having photographed the irregular streaks 
of Mars by ingenious methods, devised at his observatory 

A new notion was recently introduced in science b\ the 
44 born-good " ind 41 born bad " air of some localities , 
but the splendid results of Dawes I orkver Burton, 
Green, Denning, and others in th< British Isles (i country 
most unfa\ourabtc to teli scopic work) prove that the 
difference between the best and worst observing stations 
is largely a difference of duration of good seeing Trans¬ 
parency of air, which is indisoc nsible in detecting flint 
stars or nebula, seems to be of little moment in planetary 
detail When minute Mnrtlnn irregularities bexond the 
reach of an 18-inch at Flagstaff, are held steadily near 
Paris with a 33-inch when such detail is corroborated 
by the unanswerable testimony of photography and when 
the blue cap of Saturn is a most conspicuous feature at 
Meudon a whole year brfcwp the rerpnt Solar Congress, 
we arc bound to admit that unv point on the earth’s 
surface may give us short spells of perfect seeing 

F M Antomadv 

Pans, December 38, 1910 


Sir Ray Laokester’s Book on the Okapi 

Sir Harrv Johnston Is wrong in suggesting (Nature, 
December 14) that the incompleteness of mv monograph 
of the okapi Is due to the 44 finanrul control " (pre¬ 
sumably he means the Trustees of the British Museum) 

disliking the expense of publishing i volume of tixt The 

full expenditure requir'd was approved bv thp trustees 
when I was director of the museum The absence of 
anv further text than that which accompanies the plates 
and figures in the volume, as issued, is solely due to the 
fact that I have not provided suih further text 

Tt would have been better to call the book 44 Contribu¬ 
tions to a Knowledge of the Okapi ” rather than a 

41 monograph ” of that animal since although It Is In 

the strict sense a monograph, it does not profess to give 
(os Sir Harry Tohnston seems to think that word Implies) 
a risumi of all that is known and has been written on 
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the subject When my book was originally planned it 
was intended thaf it should be a monograph of the speci¬ 
mens of okapi contained in the national collection, and 
it thus bet time entered on our list at “the monograph 
on okapi ” 

More, no doubt, might be written about the specimens 
which 1 had under examination, and I should nave, in 
some circumstances been able to add to what the book 
contains, but the problems which arose in the course of 
tny work could not, in many cases, be satisfactorily solved 
bv the examination of the existing material 
We shall have to wait for new observations made upon 
freBh or living specimens for a solution of the question 
as to what are the characteristics of the male and female 
okapi respectively, what are their geographical variations, 
and whether there are distinct races or subspecies 

F Rat Lankester 
□9 Thurloc PHce, South Kensington 


Sir E Km Lavkester is correct in supposing that I 
was misled by the last paragraph of the preface to his 
work on the okapi into the belief that there had been 
or might bo an additional volume of text to supplement 
the illustrations given in the volume under review brom 
privato correspondence which passed between Sir E Rav 
Lankester ana myself about three years ago I was under 
the Impression that the “ text ” alluded to was in exist¬ 
ence, and perhaps I arrived too hastily at the conclusion 
that for reasons of economy it had been put aside because 
of the Intervening publication of M Jules braipont’s 
work The title “ Monograph of the Okapi 91 to which 
Sir E Ray Lankester refers as likely to mislead an 
appraiser of his work was not of my bestowal, but is the 
official title of this valuable and admirably produced 
volume The illustrations are fully described, but I 
suppose what I missed, and what I hoped might still be 
forthcoming, were the deductions to be drawn from these 
illustrations as to the affinities and systematic position of 
Okapia in short, a statement of Sir E Ray Lankester’* 
personal opinions He la probably quite right to with¬ 
hold these until something Is known of the beast's 
musculature and intestines 

H H Johnston 

Tha Dynamics of a Golf Ball 

With a view to reproduction In the forthcoming Life 
of the lato Prof Tait, I have just been editing his popular 
article on long driving, which appeared In the Badminton 
Mae anno of March, 1896 On reading Sir J J Thom¬ 
son^ lecture, as published In Nature of December 22, 
1910, I was greatly struck with the strong resemblance 
between golf-bnll paths worked out mathematically bv 
1 alt and the stream lines of the electrified particles in the 
ingenious experiment devised by Sir J J Thomson A 
few of TaitU calculated curves were given in Nature, 
vol xlvili (June aq, 1893), but better < samples will be 
found In the second paper on the path of a rotating 
spherical projectile (Trans RSE, vol xxxix , or 
Scientific Papers, vol 11 , p 386) and in the article on 
long driving already mentioned 

By laborious arithmetical calculations Tait and his 
assistant computer worked out a series of possible trajec¬ 
tories with various values for the transverse force due to 
the underspin, obtaining, among others, the kinked path 
which Tait had already demonstrated by undercutting a 
light rubber balloon It Is extremely interesting to see 
how the several types of curve figured bv Tait for the 
same initial speed of projection, but varying degrees of 
underspin, are almost accurately reproduced by Sir J J 
Thomson's beautiful method of subjecting a stream of 
negatively charged particles to a suitable combination of 
electric and magnetic forces C G Knott 

Edinburgh University, January 9 


On the SimuttaiMUj of Abruptly-beginning 
Magnetic Storms 

M was naturallv much Interested In \>r Krogness’* com¬ 
munication to Natuu of December 8, 1910 (p 170), and 
wfdi to take this occasion to express my gratefulness to 
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him for making known ms criticisms on some of the 
results of my Investigations on magnetic storms, as welL 
as on those of Mr Karls, where there Is opportunity fot 
reply I am also glad that he has made nis Statements 
sufficiently direct, so as to admit of an equally direct 
answer 

Dr Krogness first wishes to show that my conclusion, 
that even the sudden magnetic disturbances do not begin 
strictly at the same instant, but at measurably different 
times at various points on the earth, rests on insecure 
foundation, he would nuke it appear that it was bewd 
on but two cases, viz the disturbance of Ma\ 8, iguz, 
and that of Januarv 26, 1903 He will find a table (No 
VIII ) In No a of ipv researches (December, 1010, issue 
of Terrestrial Magnetism and atmospheric Electricity) 
which summarises the data from thirty -eight abruptly - 
beginning disturbances between the years 1882 and 1009, 
thirty-four of which were available to me when the article 
was prepared which Dr Krogness reviews ( loc ut , pp. 
19-20) 

The table gives the dote and approximate Greenwich 
mean civil time for each of these thirty-eight disturbances, 
next the number of observatories for which time data were 
available and the approximate portion of a complete 
circuit of the earth embrared by the contributing observa¬ 
tories Then the value of x t or the time In minutes re¬ 
quired by a disturbance to pass over one-fourth of a great 
circle, and In the following columns is given the approxi¬ 
mate weight to be attached to any particular value of 
as determined from all circumstances involved, and th£~ 
source front which the data have been obtained A plus 
sign attached to x means that the disturbance progressed 
apparently In an eastwardly direction, as indicated by an 
increase in the Greenwich mean time of beginning at 
easterly stations over that ut westerly ones A minus 
value of * means, of course, the reverse Nos 35-18 
were since added on thp basts of data communicated bv 
Mr barls (loc cit , pp 313, 214) 

Out of thirty-eight values of *, only ten, or about one- 
fourth, have the negative sign, so that three-fourths of th* 
disturbances of the type here considered show an eastward 
progression at the times of beginning In view of ihe 
greatly varying circumstances on which the figures are 
based—different observatories, different instruments, times 
scaled bv different persons, different years, covering n 
period of two and a half times that of a sun-spot cycle— 
It is going to be difficult to explain the persistency of the 
plus sign by any such possible errors as Dr Krogness 
points out, which, as a matter of fact, even he will hardh 
contend would be always in the same direction for every 
observatory, nor even necessarily always the same at the 
same station 

From this table the following results are derived — 

Weighted mean value of 28 plus values of x » + 1 65 minutes 

i« » 10 negative „ *■ -1 So „ 

Weighted mean without regard to sign * ± 1 *69 ,, 

(Hence velocity of progression for average 
sudden disturbance, whether to the east 
or to the west, Is _ 99 km /sec J 

Weighted mean with regard to sign = + o 74 minute 

(Hence average algebraic velocity of east- 
wardly progies n on is 235 km /see.) 

We thus get a velocity for the progression of a sudden 
disturbance on the order of too to 300 kilometres per 
second, hence, If a sudden disturbance passed around the 
earth completely it would take approximately between 
seven and three minutes We are here, then, dealing 
apparently with a velocity of a greatly subordinate order 
(1/3000 to 1/1500) to that of electromagnetic waves, which 
would require but a tenth of a second to pass round the 
earth, and of kathode rays which would take on the order 
of a half-second 

Another line of argument set forth In my papers is based 
on the harmonic analysis of the typical disturbance here 
under consideration, for which the effect, in general, Is an 
increase in H (horizontal Intensity) over the whole earth 
and a decrease In Z (vertical intensity) In the northern 
magnetic hemisphere and gn increase in Z in the southern 
It was found, Tor example, that the disturbance system of 
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May 8, 190a, wai a two-fold one first, the stronger, a 
sat of electric currents which, If negative, circulate in the 
upper regions around the earth east ward ly (anti-dock wise) 
If One were looking down on the North Pole, and secondly, 
a weaker system, imbedded within the earth, possessing 
the characteristics of directly induced magnetism It is a 
matter of interest that the harmonic analysis prescribes 
the same direction of progression around the earth for the 
upper negative electric currents as has been revealed by 
the generally oastwardly progression of the times of 
beginning, and It Is natural, then, to Inquire whether 
these overhead negative currents consist of negative ions 
moving at the rate of 100 to 200 kilometres per second, the 
resulting effect of which on our magnetic needles Is merely 
an exhibition of the Rowland effect on a scale far 
transcending an> laboratory experiment 

We have found that the speed of these negative charges 
must be on the order of about 1/500 that of kathode rays 
My provisional calculation showed that If we arc dealing 
here with moving ionic charges, then at the height of 
about 75 kilometres the rarefaction of the air und the 
other necessary conditions, so far as can be judged from 
surface experiments, would be such as give a velocity of 
the order required to satisfy the apparently slow propaga¬ 
tion of magnetic effects over the earth The lower the 
current gets down the slower the speed, and, if other 
things are equal, the greater the effect Whether this is 
In accordance with actual observation is at present under¬ 
going an examination 

Now let u» look briefly at the matter In another wav 
Suppose a negative ion is set in motion at a given alti¬ 
tude and in an easterly direction , the deflecting effect of 
the earth's magnetic field on the castwardly moving 
negative charge Is to bring it down closer to the earth 
But, as we have seen, the ionic velocity decreases with 
decrease of altitude, and hence the magnet-c effect pro¬ 
duced bv the moving charge on a needle at the surface 
would begin later and later as the charge travelled east¬ 
ward If, on the other hand, the negative charge started 
westward around our planet, then the deflecting effect of 
the earth's magnetic field would be to make the charge 
move higher and higher or faster and faster We might 
thus possibly hnve the following state of things due to 
v»me cnise elertrir charges are set in motion in every 
direction from n given point overhead Those with an 
rnsterh component of motion would have their velocities 
checked in the manner just described, whereas those having 
a westerjv component would have them increased, bo that 
for two stations, one east and one west, the magnetic 
effect might be recorded later at the east station ihnn at 
the west one—as we have actually found to have betn the 
case in the vist majority of the thirty-eight cases above 
treated 

Dr Krogness next attempts to break down the testi¬ 
mony regarding non-simultaneity of commeriLcments of 
sudden storms furnished by Mr Farls (loc at , pp ol¬ 
ios) Dr Krogness notwithstanding, Mr Tanh does 
make a statement (p 08) as to his method of time scalings 
nnd the venous matters Involved to secure the diMred 
accuracv It U the custom In the Coast and Geodetic 
^urvev to take into nrrount every possible source of error 
and as the result Mr Fans says — 11 It would thus appear 
that with especial care the times could be scaled from the 
magnetic records within one-half minute in any individual 
esse M 1 He furthermore states (p 105) — 11 In closing, it 
seems proper to state that the scaling of the times of the 
beginnings of sudden impulses is not so difficult a matter 
as It U to ascertain the exact correspondences in the curves 
at different stations, for the form of the photographic 
record of the starting Impulse Is not always exactly 
the same at different places, that is to say, the fixing of 
the exact point of the beginning of the disturbance Is 
sometimes more difficult than the reading of the time after 
the point is decided upon This difficulty arises chleflv 
from the fact that the magnetic traces, except In tropical 
latitudes, are much of the time not smooth curves " 

l fn tha Dacamher, tqio, Inna (be eft ) Mr Faria ha* two coraimnucaHooa 
-which win five farther avkUaca on tha matter of accuracy of hia thna 
-acaliagi to which Dr Krofoasa may ba rafeerad 
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This matter of being sure of having precisely the memo 
perturbation for all stations is one apparently insufficiently 
considered by Dr Krogness For example, he questions 
our time of beginning in the H disturbance for the stontt 
of May 8, 190a, as recorded al I’otsdam 1 gave iah om M 
and he gets nh 58m , I have had our scalings gone over 
once more, and nave this to say unless the Potsdam 
Observatory has revised the data furnished us (copy of 
magnetogram and accompanying time data), the time 
iven by Dr Krogness is wrong, and iah om Is correct 
f our Potsdam data are corner, then Dr Krogness has 
either made an error somewhere, e g may not nave con¬ 
sidered the fact that the middle of tne hour breaks in the * 
Potsdam curves is for local mean time, not for middle 
European time, or he has taken a small preliminary tremor 
observed at some of the stations, but of a different 
character than the particular perturbation considered He 
should also remember we had before us the curvet of 
twenty-five observatories, with the uid of which the 
Identical characteristic point could be determined upon for 
each, so far as that Is possible 

Another fundamental fact in terrestrial magnetism of 
which Dr Krogness is not aware is this the existence 
or non-existence of a terrestrial magnetic phenomenon 
cannot be prosed by one magnetic observatory, no matter 
how excellent and superior its equipment may be—not 
even the whole European group, consisting of about twenty 
magnetic observatories, would in certain instances suffice 
Since the publication of the papers criticised bv Dr 
Krogness, a prediction which I made has been found true 
On p 25, loe at , I say — 

M In fact, I confidently expect, as soon as a complete 
analysis has been made of magnetic disturbances covering 
the greater portion of the earth, it will be found that the 
disturbance field, in general, presents all the same 
characteristics of the terrestrial, primary one—the disturb¬ 
ances will themselves reveal effects from terrestrial, con¬ 
tinental, regional, and even local causes (earth currents, 
for example, whose path and intensity depend upon local 
character of soil, &c) " 

Mr Farls has brought together far the March, 1911, 
issue (loc cit ), the data from observatories all over the 
globe with respect to Rome peculiar magnetic disturbances 
which occurred between December ar> and 31, 1908 With 
his permission I will anticipate bv saying that these dis¬ 
turbances, of which there were eight cnsLR, occurred each 
time over restricted regions of the globe— e g in the United 
States and not in Europe, or vice vena, &c The interval 
between the occurrence of the disturbance In the United 
States and Asia, or Asia and Europe, was not a matter 
of a few minutes, but a matter of man} hours! Though 
this disturbance—whenever it occurred—mver lasted much 
more than half an hour, und was during an otherwise 
magnetically calm day, nevertheless 0 number of observa¬ 
tory directors are on record as having n rngnised it and 
having characterised the day us disturbed (class 1) lhe 
interesting point is, however, that the) did not all get it 
at the same absolute tlmr, but at times differing by many 
hours! A discussion will be given in the March issue 
(loc dt ) 

Hence, by attempting to disprove a fact based on such 
extensive data as referred to above, with the aid of data 
at one observatory—Potsdam—Dr Krogness has simplv 
shown that he Is unfamiliar with a fundamental fact 
regarding the dutTtbution of magnetic phenomena Everv 
magnetic phenomenon known to me partakes of n most 
complex character, and to get a general result of value It 
Is necessary to base an Investigation, not simply upon one 
station or one part of the earth, but on as great a portion 
of the earth as possible—the greater the better 

Dr Krogness next reverts to the disturbance of January 
16, 1903, the times for which were scaled by Prof Birke- 
Und He exhibits a rather Interesting method of dis¬ 
crimination between the various stations, and appears to 
have overlooked where his own figures lead He rejects 
in toto the three Coast and Geodetic Survey magnetic 
observatories; Honolulu, Baldwin, and Cheltenham—the 
latter two probably because Prof Birkeland had found the 
identification of thf point of beginning of the disturbance 
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difficult But this Prof Birkeland mays was likewise true 
of Toronto, vet Dr Krogness retains this station , why he 
rejects Honolulu Dr Krogness does not say Again, he 
overlooks the fact that when he corrects Birkiland’a 
scaling for San Fernando hr has improved the rasterly 
progression—Prof Birkelandvalue was nn irly two 
minutes too high In view of the unrr rramliLN in Prof 
Ihrkdaml's sen lings revealed by Dr krogneis and as 
Prof Birkeland fails to specify the particular element con¬ 
sidered, not full weight could be attached to this disturb¬ 
ance in the nbovt table It should also be slated here 
that Prof Ulrki land considered, In all, six eh iracti nstic 
points of thf disturbance curve, and m> result was bjbed 
on all the m ulings—seventy-two In number—and not 
merelv tht half-dozen taken bv Dr krogness Did I 
myself consider such limited data as Dr krogntss uses 
adequate for the purpose, I might point out th it his own 
figures show an easterly progression of the times on the 
Older of what is to be expected, which would have been 
Still furihtr accentuated had he not rejected Honolulu 

Jusl ns I nm preparing this reply, I am in receipt of a 
letter from Dr Chree, dated December b, 1910, accom¬ 
panying n ropy of the proof-sheets, whiih he kindly lit 111c 
see, of his paper before the Physical Society, November 11 
he had also given n paper on the s imi subject 'll the 
British Association inerting He is not in ngnuiunt with 
my general deductions or with those of Mr h iris His 
criticisms are in part covered bv the foregoing reply to 
Dr krogness and in part by m\ artich in the Diuinhir 
(1910) issue (/or at) I can only nav here that I 1 innot 
agree with Dr Ohree In several of his own deductions, 
and especially with regard to thi possible iimcuricy of 
Mr 1 nris’s time scalings 1 beg to refer hint to pp 213-4 
(foe ett ) Nor can 1 enter hire Into a discussion with 
regard to his criticisms of m\ hypothesis of ionic currents, 
for it would seem that he has umntentk>n illv put into his 
discussion' ideas which are new to me I will onlv re¬ 
mark that nowhere In my papers hive I supposed such a 
simple overhead eleclnc current in the plain of the geo¬ 
graphical equator ns postulated bv hint, this is best shown 
by my mathematical analysis 

In conclusion, I would like to stite m\ position onte 
more, viz eve* nwr most sudden magnetic storms begin 
at measurably different fim<* /or various stations dt*- 
tributed over the globe The data thus far available would 
show that the Greenwich mean times of (irgmmtig increase 
more often in an eaifward direction than in a westward 
one 

Our explanations ns to the cause uihv diflkr, but 1 
believe whnt I have just stated to be an actual f ict 

L A Bauer 

Washington, D C , 

Deo mber 19, 1910 


Tnbo Luminescence of Uranium 

Moissan first directed attention to the pyrophoric 

S rties of metallic uranium The luminosity shown on 
ng a bottle containing metallic uranium is due to the 
oxidation of small particles of the metal Uranium ik a 
hard but brittle metal, when pieces of it rub together 
small particles are knocked off, and If these are neither 
too small nor too large the friction may be sufficient to 
heat them above 170° C , at which temperature uranium 
Inflames in air The presence of smaller particles, which 
do not Inflame visibly in air, is shown by thur incan¬ 
descence in a gas flame lit by the “ spark ” from the 
metal The luminosity obtained by rubbing metallic 
uranium Is not the same class of phenomenon as the 
luminescence produced by shaking a tube containing 
uranium nitrate, the latter has been described as tnbo 
luminescence (Wiedemann) If the tube containing 
metallic uranium Is filled with hydrogen no luminosity is 
obtained, whereat the luminescence of th* uranium nitrate 
is unabated In such an atmosphere The sparks obtained 
froth uranium are hot enough to kindle a gas flame or 
explode n mixture of hydrogen and oxygen, In fact, I 
have been able to work a petrol engipe by ignitthg the 
^ju charger by means of such sparks The luminescence 
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of the uranium nitrate crystals, on the other hand, U 
unaccompanied by anv considerable rise in temperature. 
Pyrophoric properties similar to uranium are shown to a 
remarkable extent by \\ elsbach s alloys of rare earth 
metals and iron 

Inbo luminescence is shown bv a large number of 
organic and Inorganic compounds, e g arsenic tnoxide r 
uranium nitrate, potassium sulphate, zinc sulphide, quinine 
valerate, aniline hydrochloride, benzoyl 0-naphthylamine 
Crystallo luminescence, or thi lummoiitv produced during 
crystallisation, in practical!) the same phenomenon, being 
mused by the fracture of crystals after formation, iL 
well shown b> mixtures of sodium and potassium sulphate 
TschugaefT found □ connection between the optical activity 
and the tnbo lumlm setnee of organic substimes, but 
Gernez has disputed the existence of any relation between 
them Substances th it phosphoresce readily under X-rays 
generally show tnbo lununi*w 1 nu, and the connection 
between the two phenonvna is accentuated by the observa¬ 
tions of Karl, which Mhow that quite pure inorganic sub¬ 
stances do not show tnbo luminescence It 1* r< markable 
in view of rh( radio-actmlv of uranium that salts of this 
metal should show phosphorescence and tnbo luminescence 
to such n degree, karl has found, though, that quite 
“pure” urun>l acetate dots not show tnbo luminescence, 
while TschugaefT mentions that the chloride and sulphate 
also do not exhibit this property, though the) an all 
phosphorescent The tnbo luminesci nee of crvstals may he 
likened—though analogic s ire dangerous guides to theories. 
—to the bursting of nn elastic bind with a snap, when 
the cohesive fortes betwim the molecules of tlip crystal 
are overcome tile electrons nre disturbed, and light wuvor 
result, while Kubstann s which easily phosphoresce or are 
radio-active would the morr readily hove their eli tlrons 
disturbed 

Mr Rudgc mentions thnt thi vellow oxide of uranium 
shows slight tnbo lumini sunce , I could only obtain the 
effect by fair]) vigorous nibbing in a mortar, and as the 
oxide changes to a dark colour with this treatnunt, the 
luminosity mxv be due to oxid ition 

Mr Rudge’s letti r directs -mention to two interesting 
but distinct phenomena 

\lFRKD C C, kCFRTOV 

R M A , AAoolw ith 


The Clarification of Liquids by the Profess of 
Tanking 

I KHAfL be glad if nnv of }our readers can give me 
information upon the following problem In the clarifi¬ 
cation of liquids bv the pro^ss of tanking, the settled 
clear liquid is drawn off from a tap situated on the aide 
of the tank above the muddv layer When the tap is 
turned on, does only the liquid above the tap run out or 
does some of the liquid below the tap run out also? In 
the special case of,tanking oiln, there is very little differ¬ 
ence in specific gravity between the upper clear layer and 
the lower muddy laver Further, how should the outlet 
be fitted so thnt on running out the upper Ia>er the lower 
should remain least disturbed? 

Rowland A Earp 

Preston Brook, near Warrington, 

December aa, 1910 


Ths Conduct and Song of Birds 

This morning, Thursday, is clear and frosty, but until 
now we have had constant ram In spite of this the 
birds, for three or four days, have been singing as in 
early spring The rooks have been visiting their ok! 
nests in the elms, and, our gardener assures me posi¬ 
tively, have been earning sticks and repairing their nests „ 
this he has seen himself, and marked as exceptional I 
suspect that this (unusual?) conduct and song herald a 
period of fine dry weather 

F C Constable, 

Wick Court, near Bristol, 

December aa, 1910 

P S —Fine weather here since December aa until to-day* 
January a t 
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THE NEW HAMBURG OBSER VAIORY 

N the Lnitcd States the science of astronomy has 
enjoyed for many years the advantage of liberal 
financial support, and the erection of a new observa¬ 
tory on an imposing scale is no very uncommon 
occurrence In Europe it Is otherwise, and the estab¬ 
lishment of a new observatory is a notable event We 
welcome it as such, smd watch Us development with 
special interest 

The old obsemtory at Hamburg was founded 111 
the year 18,15 Its first director was l Rilmkcr, 
and the excellence of his services may be judged from 
the fact that the present staff is engaged upon a re- 
reduction of the catalogue which he formed In njoo 
it was decided to remove the observatory to a distance 
from the town, and the necessary funds were voted by 
the municipals for its equipment 1 he new sill is at 
Bergedorf, about twelve miles south-east of the old 


equipment—at least two equutonuls, for instance, and 
a meridian circle— into one main building The same 
building contained, under the s mic roof, the working 
rooms of the astronomers, md often—most objection¬ 
able feature of all—the residence of the director, and 
perhaps of an assistant is w* II l he new Hamburg 
Observatory carries modern ldtas to their logical con¬ 
clusion Ihc isolation of the instruments reduces 
mutual obstruction to 1 minimum, makes it possible 
to design each building sole I v to the advantage of 
the instrument it contains, and to a great extent 
remo\es the risk of lire, in e\er-present danger in 
climates drier than our own 
The old-fashioned astronomer would expect a 
serious disndvintage in the weikcnmg of central con¬ 
trol But this dc ft ct is ivoidcd hy a complete system 
of telephonic communication bt tween the several 
buildings Ihc central offices of the observatory con¬ 
tain in a cellar six stmdird clocks These are ton- 



Fta. l.—T he New Hamburg Observatory at Bergedort View from the South 


observatory, and about 130 feet above the level of the 
Elbe Work on the new institution has proceeded 
with great energy, and the observatory "Jahres- 
bencht" for the year 1909 shows that the con¬ 
structional part was practically complete at the end 
of that year The report contains an excellent senes 
of photographs of the several buildings in different 
stages of construction, and gives a good idea of whnt 
the observatory will be when It is In full working 
order 

The great feature In the plan of the new observatory 
is the complete isolation of the different instruments 
Each has its own building, as shown in the illustration 
here reproduced This is a principle to which we 
have long been tending, and here It Is carried out 
with absolute and logical completeness We arc only 
ton familiar with the old style of observatory build¬ 
ing Apart from separate structures, which are addi¬ 
tions of a later date, It was usual to crowd the whole 
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nectcd with a switchboard on one wall of a room in 
the basement Close by is a chronograph by means 
of which all the clocks can bfe compared tnter sc and 
with all the observing clocks of the establishment 
The Hamburg observatory is responsible for an 
elaborate public time service The necessary electrical 
arrangements for this are placed on another wall of 
the same basement room It is very natural (hat the 
installation of this complicated system of wiring has 
occupied much time, the underground cables alone 
running to a total length of about 1400 yards When 
to the low-voltage system required for the telephones 
and time service is added the provision for distribut¬ 
ing electric tight and power, it can be judged to what 
extent the efficiency of a modern observatory depends 
on the technical application of electricity Modem 
advances in astronomy are often attributed to the 
spectroscope and the photographic plate This rather 
overlooks the Help derived •from electrical power. 
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which has rendered the u^e of large-scale apparatus 
practically possible 

The new observatory will be powerfully equipped 
The 10-inch Rep sold Merz equatorial has been moved 
fro n Hamburg and is in working order A 4 inch 
Repsold transit instrument remains for the present at 
Hamburg and will be moved when the new institu 
tion is in a position to take over the time service 
This will be the case when the installation of a new 
Repsold 7i inch meridian circle is complete The 
mounting of this fine instrument will embody the 
ideas of Sir David Gill The roof is of iron and in 
the shape of a half-cylinder the shutters rolling apart 
over the east and west ends The whole is protected 
from the direct radiation of the sun by a louvred 
wooden covering Special arrangements are made to 
control the instrumental errors To the south is an 
adjustable horizontal collimator of the ordinary type 
to the north is a lens focussed on the wire which 


Dr R Schorr the director haa expressed asm* 
disappointment at delays particularly in completing 
the optical work But In an undertaking of this mag¬ 
nitude something of the kind is inevitable and we can 
only express admiration of the lines on which Dr 
Schorr has designed the new institution and the 
energy which is apparent in the progress already 
made H C P 


THE ANCIENT INHABITANTS OF THE NILE 
VALLEY 1 

OME ten years ago when Lord Cromer was 
building up a medical school in Cairo, the task 
of establishing the department of anatomy was en¬ 
trusted to a junior fellow of St John's College, Cam¬ 
bridge Dr Elliot Smith The young professor 
reached Egypt at an interesting phase of the develop¬ 
ment of our knowledge of the ancient inhabitants of 



LpptrtAurogmph MardanCrda Roflector Mr* Rafiraetor Transit Itutnuaaot 
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takes the form of a vertical collimator as at the Cape 
Observatory Still further to the north on the same 
meridian* will be placed the 4-1 nch transit instrument 
which will use the same mtre The two instruments 
are thus in line and an independent check is possible 
by comparing them directly 

In addition the observatory will possess a large 
refractor of 34 inch aperture a reflector of 40-inch 
aperture and 10-feet focal length and a photographic 
combination The mounting of the refractor will be 
bv Repaid and the lens by Steinheil, some delay 
has been caused by the difficulty m obtaining the 
discs of suitable quality The large mirror has been 
made bv Zeiss For the photographic combination 
the observatory is indebted to Herr Lippert It will 
tompnse a telescope of the normal astrographic type 
and two short focus photographic objectives of 12 
inch aperture This work has also bejen assigned to 
Zeiss * f 
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that country It was then becoming clearly recog¬ 
nised thanks to the labours of Prof Flinders Petne 
and those associated with him that certain of the 
burials were older than the dynasties, and that it had 
become possible to study the Egyptians of a pre¬ 
historic or predynastic period 
With the human remains of this ancient period Prof 
Elliot Smith was soon brought in contact in 1901 
he had the good fortune to examine the bodies ex¬ 
cavated by the Hearst Egyptian exploration of the 
University of California from a predynasdc cemetery 
at Noga-ed-Detr in upper Egypt, mptenal which was 
particularly valuable because of the accurate manner 
in which it had been dated by Dr G A Reisner 
During the following years amidst the onerous duties 

1 Tba AfchJBologNaU Survey of Nuba Report for tp®T® VoJ 1, 
Report 00 tho H*man Roman* by Dr* G Ptbor South TUB ana 
F Wood Jooofc Pp 37S+ I plan a. 1 lam to accompany V#l u pp. 9+ 
Ktixp)ate (Caro NatmoalProtingDopt <9,0.) PdoaaUE 
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Of the medical school and the time absorbed by other 
UstfAs of research, he found tune to examine human 
remains which could be assigned to definite periods 
of a long period of Egyptian history, and thus lay the 
foundation of a knowledge of the physical history of 
the ancient inhabitants of the Nile valley 
In 1907, when it was resolved to heighten the 
Aswan dam, an opportunity occurred which allowed 
him to carry hit* researches among the ancient inhabi¬ 
tants of Nubia, and to compare them with their 
contemporaries In Egypt Very wisely the Egyptian 
Government resolved to make a complete exploration 
of the ground which would become submerged when 
the dam was raised, and it was especially fortunate 
in the men selected for the task. Captain H. G 
L>ons, FRSi was director, Dr G A Reisner, 
archaeologist, Pror Elliot $mith, anthropologist The 
work of exploration was commenced immediate!) 
above the dam, and by the month of October, 1907, 
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the remains of more than 2000 individuals, each with 
its full archaeological history, waited the attention of 
the anthropologist With his school duties in Cairo 
it was clearly impossible for Prof. Elliot Smith to 
undertake the task of examining these single-handed 
Bv good fortune Dr Wood-Jones, who had just 
returned from studying coral formation in the Cocos- 
keelmg Islands, was appointed to assist Prof Elliot 
Smith and carry out observations in the field Dur¬ 
ing the winter 1907-8 forty-eight cemeteries were 
explored on both hanks of the Nile, extending some 
eighteen miles above the Aswan dam At the end 
of the winter the anthropological staff had made 
observations on about 6000 individuals, belonging to 
various periods, dating from predynastic to earlv 
Christian times—random samples of a local popula¬ 
tion through a period of 5000 years The opportunity 
was unique; it may never occur again, and it is onlv 
just to and that Prof Elliot Smith and Dr -Wood-Jones 
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have availed themselves of it to the full Their 
splendid records have now been published by the 
Egyptian Government in u form which deserves warm 
acknowledgment from archaeologists and anatomists 
throughout the world Ever since men began to in¬ 
quire into the origin of the human species they have 
turned for light to the valley of the Nile 
In a remarkable opening chapter, Prof Elliot Smith 
deals with the living thread of humanity that stretches 
along the Nile valley and links the negroid population 
of equatorial Africa with the fairer-skinned millions 
of Asia and Europe Dunne the last 6000 years that 
thread has changed remarkably little in character, at 
least when the curtain rises on it in predynastic times 
its composition is altogether modern in type and 
composed of a comparatively highly civilised com¬ 
munity It is true thAt in later times the head of the 
inhabitants becomes broader and the stature taller 
Some have regarded the change m physique of the 
Egyptians as the result of civilisation Prof Elliot 
Smith does not deny that the environment of a higher 
civilisation may not have had its effect, but is In¬ 
clined, from the evidence he has been able to adduce, 
to infer that the changes are to be sought rather (1) 
from an infiltration of a Levantine rare, which entered 
lower Egypt at an early period and spread up the 
vallev, and (2) from an infiltration of a negro element 
which entered the valley from the south This at 
least Is clear that there is a long period of Egyptian 




history beyond that which is now termed predynastic 
The modern type of man is more than 6000 years old 

Some of the speculations regarding the racial con¬ 
stitution of the ancient Egyptians may prove to have 
only a passing value, yet the contributions made by 
Prof Elliot Smith and Dr Wood-Jones to certain 
problems which closely concern anthropologists are 
certainly of an abiding worth. It seems a compara¬ 
tively easy thing to distinguish a man from a woman, 
but when it comes to the sexual and to the age dis¬ 
tinction of the skeleton, and especially of the skull, the 
problem becomes a very difficult one Dr Wood- 
Jones gives accurate tracings 'of two crania (Figs 2 
and 3), one skull possesses all the characters of a 
male, but is really that of a woman, the other 1* 
that of a man, but has distinct female features The 
pehn*, as one would expect, affords the best criteria 
of sex, and even it may show a certain degree of 
sexual mixture Prof Elliot Smith found by experi¬ 
ment that crania which were 41 sexod ” according to 
their apparent characters were grouped wrongly to 
such an extent that the measurements made from such 
groups gave misleading data It is very unfortunate 
that elaborate statistical tables have been prepared 
from crania which were thus classified We are glad 
to note, too, that Prof Elliot Smith thinks there is a 
future for anatomical as well as statistical observa¬ 
tion In anthropology 

The account givgn bv Dr Wood-Jones of the 
physical characters, deformities, and abnormalities of 
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the ancient Nubians in full, accurate, and interesting, 
and provides a wealth of data which is quite new 
Hit* observations on their diseases und injuries opens 
a fresh chapter m pathology, for the first tune we 
have a precise knowledge ol the ailments and diseases 
of ancient races No certain evidence of syphilis was 
found in Nubia, tuberculosis whs extremely un¬ 
common, rickets was unknown, but thit chronic 
disease of joints, rheumatoid arthritis, was extremely 
common, especially in the predjnastic inhabit mts 
Stone in the bladder and kidney occurred but seldom, 
but appendicitis evidently occurred, for in the illustra¬ 
tion reproduced in Fig 4, a band of adhesion— signify¬ 
ing a former inflammation of the appendix, —is seen 
to pass across the pelvis of a joung woman found in 
a ccimtery of the Bvzantine period Gout was also 
known, and a sketch by Dr Wood-Jones shows 
the basal joint of the big toe of a man 
loaded with “chalk" stones Cories of the teeth, so 
prevalent now amongst European races, was un¬ 
known amongst the predynastic Egyptians, but in 
lower Egypt, it had appeared in the wealthier class 
by the time of the earlier dynasties It did not be¬ 
come common until early Christian times in Egypt 


There cannot be two opinions of the scientific value 
of the report prepared b> Prof Elliot Smith and Dr 
Wood-Jones, they have made n contribution to our 
knowledge of racial anatomy and disease, of which 
the Egyptian Government and English anatomists 
may well be proud But it is also clear that this 
contribution is only a first instalment to a verv large 
and important subject, which must be studied now, 
otherwise the opportunity will have gone for ever 
Both authors have returned to England, and it is 
greatly to be desired that the Ee\ptian Government 
wall see that the work they have begun so well will 
be continued 


THE GERMAN EXCAVA 1 IONS A 1 BABY! ON 

ail the societies that are engaged in the 
enormously important scientific work of dis- 
intemngv-the remains of ancient civilisation in the 
countries^ the Near East, probably the most success¬ 
ful, in^ proportion to the length of tune it has been 
In existence, is the 41 Deutsch Onent-Gcsellschaft '* 
Here, as in other matters, the Geqnan has come late 
upon scene, but he has made up for his late 
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appearance, not only by the amount of work he has 
done, but also by the way he has done it Armed 
with ample funds derived from pnvate subscribers, 
and made conspicuous by the special patronage of 
the German Emperor, the ‘ Deutsch Onent-Gesell* 
schaft" has curried on, or helped to carry on, excava¬ 
tions in Egypt, Palestine, Alesopotamia, and Asia 
Minor, which have produced results of the highest 
importance to the archseologist and to the historian 
of early civilisation The excavations of the pyra¬ 
mids of Abusir, in Eg)pt, which date to the time of 
the Fifth Dynasty, have given us an entirely new Idea 
of the art and religion of Egypt under the " Old King¬ 
dom ", the disinterment of the ancient ruins of 
Jericho and Megiddo have made us realise better than 
before what the Canaamte civilisation was like, the 
discoveries of Dr Wmcklcr at Boghaz Kvoi have 
revealed to U 9 a previously unknown period of the 
hlstonr of the Hittites, and those of Dr Koldewey and 
Dr Andrae at Babylon ind Kala’at Shergat (Assur) 
have enabled us to stud\ the actual ruins of the 
greatest city of the ancient world and of the oldest 
capital of Assyria 

The work at Bab>Ion was the first undertaken by 
the societ\ after its foundation eleven \ears 
ago In March, 1899, work was begun on 
the Kasr, the ‘citadel" of Babylon, where 
arc the ruins of Nebuchadnezzar’s palace, 
and where he constructed the famous 
“Hanging Gardens" to please his Median 
queen, und make her fancy herself once 
more among the mountains, trees, and 
forests of her nativi Land Here wus found 
nn important monument in the shupe of a 
stila of a Hittite king, which had been 
tarried off by some Babylonian conqueror, 
probably from Cnrchemish The great 
walls of the citadel, Irngur-Bel and Nmmti- 
Bel, have been uncovered, and the long 
Procession il Wav of Marduk," between 
the two walls of Nimitti-Bel, have been re¬ 
vealed Ncir bv is the great mound, now 
called TeH 4 Am rAn ibn-* All, which covers 
E-sagih the chief temple of Bab\Ion’s 
chief god, Marduk And between this and 
the citadel is a space called cs-Sahn, 41 the 
plate " in which stood n great ziggurrat* 
temple called Ftemenanki This building. 
E-sagila, and the neighbouring temple of 
Bornippa, compete for the honour of being 
the legendary “lower of Babel" Dr 
Koldewey seems to pronounce for the claims of E-sagila 
and Etemennnki against Rorsippa, and has lately 
announced in an article in the Berliner lageblatt that 
the excavation of the Tower of Babel “we now aspire 
to and expect " Whether E-sagUn or Etemenanki, 
or the two together, are the basis of the legendary 
tower we do not know, but in any case the work will 
be of the highest interest rhe execavations have 
also uncovered a temple of the god Ninib, E-patutila, 
and many streets, w'hilc the great palace buildings of 
the citadel, where Belshazzar's feast took place and 
Alexander died, have been shown to cover up on the 
river-stde tht* remows of the quay walls built by 
Sargon and Nabopolnssar 

Babylonian architecture was not beautiful, and in 
this, as in its use of enormous and imposing brick- 
masses, it reminds us strongly of the architecture 
of imperial Rome As the brick at Rome was covered 
up by marble veneer, so at Babylon the brick wall- 
faces were often varied by coloured relief brlckwprk 
or hidden by coloured glazed bricks arranged in Orna¬ 
mental designs The Gate of Ishtar at Babvlon, dis¬ 
covered by Dr Koldewey, has splendid decoration of 
both kinds, showing bulls guarding the gate. The 
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ttyle of decoration with glared bricks was borrowed 
by the Persians, and we see it in the splendid decora¬ 
tion from Persepolis now In the Louvre ut Paris 
It is to be hoped that Dr,. Koldcwey has still more 
important discoveries in store H K JIali 


THE NEGIFCT Ob GItOV P-TllkOR\ 

T HE volume of “ Proceedings of the London 
Mathematical Society," second senes, vo 1 vn , 
contains twtntv-si\ papers by such well-known mathe¬ 
maticians as Bateman, Bromwich, Burnside, Dick¬ 
son, Dixon (A C , and A LI, Hardy, Harrison, Hob¬ 
son, Lamb, Llttlewood, Macdonald, Piddutk, Sommcr- 
ville, and Young While these are mainly of hx>tech¬ 
nical a character to admit of discussion in this notice, 
attention should be directed to some remarks in Prof 
Burnside’s address on the “Theory of (iroups of Finite 
Order," ns affording an object-lesson on the important 
question of “ England’s neglect of mathematics M 
Prof Burnside states — 


41 It Is undoubtedly the fact that the theorv of groups 
of finite order ha* failed, so far, to arouse the intensls 
of any but a v 1 rv small number of Fnglish rrnihi 
maticinns, and this want of interest 111 Fngland, romp irul 
with the amount of aitrntlon th voted to tin subject Ixith 
on the Continent and in America, appe irs to me vi n 
remarkable " “ So far as I have been able to him, no 
course of lectures has ever been delivered either nt Oxford 
or Cumbridge on thi theory of groups of finite ordi 1 " 
* In (act, so far as the teaching of the subji rt in Lnglund 
Is lomerncd, one nnj sn> that it does not exist " 

It apj>ears that during the twenty-one years of the 
now, alas! defunct “Part II" of the M3them jIil.i! 
Tripos, questions on finite groups have onlv appeared 
four times, and th.it it is doubtful whether four candi¬ 
dates have senouslv studied the subject 

On the other side we have the following statement 

11 In Paris M Jordan gives 1 course on the theor> of 
groups of finite order ut the Collfegc d« V ranee at regul ir 
intervals to an avirnge class of six students, vvhilt the 
(jolols theory of equations is lectured on ut the Soibomu 
and thi hroli normal, ns well os nt om or two of the 
provincial universities 

“In most Oirman universities, the regular courw of 
lectures on algebra, attend'd by large daunts of studi nts 
contains an exposition of the more elementary parts of 
the theory of groups of permutations In addition to this 
there are, in all lht larger universities, speml courses 
devoted to groups of finite order and to discontinuous 
groups, which attract u considerable number of stud) nts 
For instance, iudi special courses last year were ntUnded 
at Gbttlngcn by thirty students, and at rreiburg by twtlvi 

11 In the Lnited States all the leading universities offer 
regular courses in the theory of groups of finite order 
with the exception of Harvard, where a course is given on 
th” Galois theory of equations In some cases the course 
is a vearly one, and in the others it is biennial 1 hi se 
courses attract from two or three up to ten or twelve 
students, who in general have already taken the B A 
degree " 

Prof Burnside offers some explanations for this 
neglect, but probably the reason is a very simple one 
If any English mathematician specialise* in the theory 
of groups (and at least one Instance is known to the 
reviewer) no university will offer him adequate re¬ 
muneration for a course of lectures on the subject, on 
the other hand, the mathematical departments of 
English institutions of university rank are deplorably 
understaffed in comparison with those in foreign 
countries, and their teachers are far too overburdened 
with elementary work to be able to start courses or 
a subject like "groups," in addition to meeting the 
necessary requirements of their examination syllabuses 
Prof, Burnside suggests that the cause mqy partly be 


a lack of demand for instruction In the subject on the 

f >art of senior universitv students But is it not the 
net that such students are induced to give up advanced 
mathematical study and to take to experimental 
science in order to qualify for " reM.urch student¬ 
ships 9 " If thev persist in specialising in higher 
mathematics of any kind, they not infrequently do so 
at the risk of injuring their future prospects of obtain¬ 
ing appointments 


NOTES 

Political services nml romim rnal prospent) appear to 
be the claims to distinction of most of the people whose 
names are to be found in thu list of \« vv \m tr Honours 
The list Includes the namn of f*.\v nun of eminence In 
lht intellectual world—whi ther of science, irt or litera¬ 
ture One bellow of the Roval Soiutv — Hr David 
Ferner—has bf*en knighted , and among the tw* nty-four 
other new knights ire Dr H B Donkin, Mr G 
I^urence Gomme, and Dr G Newman Ivin in these 
crises, however, thi honour ap|it. irs to have been lonforred 
for public services rntlur than In recognition of scientific 
work The list has been receiud with the usual chorus 
of congratulation by the d uly papers but it 1 in in no 
way be regarded as trulv representative of the men who 
are rendering the best sirvnes to the nation 

The Oceanographical Instituti provided b\ the Prince oi 
Monaco nt Tuns will be inaugurat'd on Mondav, 
January 23 

It is announced that an association for the promotion 
of science, to be 1 dkd the " kuiser Wilhilm Gesell- 
Hchffft," will shortlv be formed in Germanv The first 
minting of the association is to bp h# Id within the next 
week or two under the prcsidtmv of Prof I nut rischer, 
ind the German Fmperor propoxt s to hp pri sent 

Iiib Pan* Arademj of Scirnies, nt i mteting on 
December aq, iqio, dlsuissed the question of the election 
of women as members of lilt Institute of Trance We 
learn from the Times that the irndmiv eventually came 
to the conclusion thut path scition of the institute his 
complete independence with regard to the election of 
members, and that eirh academy has the nghi to decide 
the question of the flection of women to its membership 
Ihe subject Is being discuss'd at a general meeting of the 
academies as we go to press 

We regret to sco the announcement of the death of one 
of the best known supporters of amateur nslronom) in 
Germany, Dr M Wilhelm Meyer, who died recentlv nt 
Meran, at the comparatively early age of fiftv-eight Dr 
Meyer’s astronomical career began it Geneva, of which 
observatory he was for a short time director He 
signalised his connection with that observatory by in 
attempt to determine the density of the miterlil near the 
nucleus of a comet by observing the displacement of stars 
over which the comet passed, but he is better known 
from his relations with the Lranla Gesf llsch ifr in Berlin 
and his efforts to encourage astronomical studies in those 
who frequented the observatory He was suctessful In 
attracting those who were capable of using the equipment 
provided wisely and well Among his pupils or followers 
may be mentioned Herr Witt, who discover'd thf plinet 
Erot in the Urania Obaenraiorj Man> of lus popular 
works have had a- wide circulation, among which mav be 
mentioned 11 Dai Wcltgebaude," a work addressed to 
those who were capable of following the di tailed explana¬ 
tion of the more difficult problems in astronomv, and the 
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14 Spi2iergfinge durch dm* Reich der Sterne'* He also 
wrote on comets and meteors In a way to attract atten¬ 
tion und stimulate enthusiasm 

J he Meteorological Office has, with the commencement 
•of the present year, Introduced considerable Improvement 
in its Dally Weather Report Dover has been discontinued 
-as u reporting station, and Newquay has been added 
The London observations are now taken at Kew, and not 
in St James's Park as for some years past The London 
arfi Is, however, well served by supplementary observa¬ 
tion# given for Greenwich Observatory, City (Bunhlll 
Row), Uestminster (St James's Park), and Hampstead 
The graphic representations arc greatly improved, and 
the ar*a covered by the charts has been extended, so that 
the Incorporation of the observations from the Atlantic 
Oioan received by radio-telegraphy will be much clearer 

Ihe summary of the weather for the jear just issued 
b\ the Meteorological Office with It* Weekl) Weather 
Report shows that the mean temperature for the several 
•districts of the United Kingdom was nowhere very 
-different from the average The absolutely highest 
temperature reported in the British Isle# was 83°, which 
occurred both in the east of England and In the Midland 
•counties, and the lowest was minus xo°, in the east of 
'Scotland The rainfall for the year was In excess of the 
overage, except in the north and west of Scotland The 
greatest excess was 9*12 inches, in the Channel Islands, 
and this was followed by an excess of 6-83 inches, in the 
south-west of England The heaviest aggregate measure¬ 
ment was 4974 inches, In the north of Scotland, and the 
least 35 34 Inches, in the north-cast of England The 
largest number of rainy dajs during the year In any dis¬ 
trict was 357, in the south of Ireland, the least 194, in 
the north-east of England, and 195, in the south-east of 
England The duration of bright sunshine varied con¬ 
siderably in different districts, but there was a general 
■deficiency except In some of the northern districts In the 
north of Scotland there was an excess of 74 hours, and in 
the north-west of England an oxcess of 63 hours, whilst 
In the Channel Islands there was a deficiency of 159 hours 
and m the east of England a deficiency of 103 hours A 
discussion of the Greenwich observations shows that the 
mean temperature for the year was 50-4°, which Is 03° 
In excess of the average The highest monthly menn was 
63 3°, in August, the lowest 38 7 0 , in November In 
November the mean temperature for the month was 47 0 
below the average of sixty years, and in July it was 4 0 
Mow the average In December the mean was 5 0 in 
excess of the average, and in October it was 3 5° in excess 
The absolutely highest temperature was 8s°, In June, the 
lowest ao°, in January The greatest range in any month 
was 48°, in May There were only two warm days with 
the temperature above the average in July, and only three 
in November, but there were about twenty-six warm 
davs both In October and December November had as 
many as fifteen frosty nights The aggregate rainfall was 
38 inches, which Is 4 inches more than the average, and, 
with the exception of 1903, It was the heaviest rainfall 
for thirty years- July was the wettest month, with 35s 
Inches, and September the driest, with 0-71 Inch The 
duration of bright sunshine was about 115 hours 1 deficient 
for the year May was the sunniest month, with &19 
hoursf and December the least sunny, with about 30 
hours 

Several earthquake shocks have been recorded during 
the^ast week According to Reuter messages, continuous 
shocks were experienced In the province of Elis, Greece, 
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on December 29, 1910 On December 31 a distinct earth 
tremor, lasting several seconds, was felt at San Francisco* 
at 4 4 * cm , and on January 1 a strong ihock was felt 
at Brusa, In Asiatic Turkey 

A telegraphic message from the ss Cedric to the 
Marconi Wireless Telegraph Company on December 29, 
1910, published in the Times of the following day, stated 
that the ship had been In communication with the English 
and French coasts at 1230 miles distance, and with Flores 
Island on three successive days The ship was In com¬ 
munication with the European and American coast every 
day of the passage, and was at the time of telegraphing 
1x40 miles from New York. 

The Elizabeth Thompson Science Fund was established 
by Mrs Elizabeth Thompson, of Stamford, Connecticut, 
14 for the advancement and prosecution of scientific re¬ 
search in its broadest sense " The income from this fund 
is now available, and the trustees desire to receive applica¬ 
tions for appropriations in aid of scientific work The 
trustees arc disinclined, for the present, to make any grant 
to meet ordinary expenses of living or to purchase instru¬ 
ments, such as arc found commonly in laboratories 
Decided preference will be given to applications for small 
amounts, and grants exceeding 60I will be made only in 
very exceptional circumstances Applications for assist¬ 
ance from this fund, in order to receive consideration, 
must be accompanied by full information, especially In 
'regard to the following points —(1) precise amount re¬ 
quired , (a) exact nature of the investigation proposed, 

(3) conditions under which the research is to be prosecuted, 

(4) manner in which the appropriation asked for is to 
be expended All applications should reach, before 
February 1, the secretary ol the board of trustees, Dr 
C S Minot, Harvard Medical School, Boston, Mass, 
USA 

Mr F C Selous has been commissioned by the 
trustees of the British Museum to undertake an expedi¬ 
tion to the southern district of the Bahr-el-Ghazal or 
Lado for the purpose of procuring the head and akin of 
an adult male of the Sudani race of Lord Derby's eland 
(TaurotragUM derbtanus gigas) As these antelopes appear 
to be of a wandering disposition, it is by no means easv 
to know where to light upon them, and even when found 
It is somewhat difficult to decide whether to select, for 
museum purposes, a comparatively young bull with long, 
unworn horns and a short frontal 14 brush," or an older 
animal with shorter horns but a fully developed brush 
1 At present this eland Is represented in the exhibition 
galleries of the natural history branch of the museum bv 
the mounted head of a female and a male skull and 
horns. Mr Selous, who has our best wishes for success, 
starts, we believe, almost Immediately 

A correspondent of the Times of December 28, 1910, 
records the discovery of what may be called an Arabic 
Pompeii in the neighbourhood of Cordova The discovery 
of this pleasure-resort of the great Khallf Abderrsh- 
man III, who erected It between 936 and 961, has been 
Jealously concealed by the Spanish ardueologists, and 
came to light accidentally through the examination of 
certain fragments of Arabic scripture of the tenth century 
recently deposited In the Museum of Cordova The re¬ 
mains may be assigned to the Egyptian or Copto-Arebrc 
school, and among them the most remarkable are the 
specimens of glass work with a silver sheen, the secret of 
which has long been lost, and the painted and glased 
pottery made out of calcined clay So far, the excavations 
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Appear to have been most inefficiently conducted, and 
much valuable material has been destroyed It may be 
hoped that the Spanish Government will now arrnngo for 
the scientific examination of a site which is likely to 
supply much information on a little known chapter of the 
history of Moorish art 

Mx D Carruthkhs, in conjunction with Mr J H 
MlUer and Mr M P Price, left England in March la^t 
with the object of exploring zoologically, botamcnllj, nnd, 
so far as possible, geographically, the upper part of the 
basin Of the \enesel and the western frontier of Mongolia 
The expedition started In May from Minusinsk, on the 
Yenesel, up to whirh point that mer is navigable, and 
finally reached Kuldja on November 14, in the Ill v alley 
in tiie Tlan-than range, having successfully accomplished 
the journey along western Mongolia A preliminary 
account was given in the Times of December 30, igio, 
from which it appears that the expedition had first to 
traverse a belt of virgin forest, which extends in this 
region from the Yenesel to the Baikal lake, and then 
passed over a range 5000 to 7000 feet high into an upj*r 
basin of the Yenisei This basin was inhabited thinly b\ 
tribes of Finno-Tartar stock, who reside portiv in the 
forest and partly on the more open countrv of larch groves 
and pasture land Thn forest people are occupied In hunt¬ 
ing and herding their domesticated reindeer, of which two 
breeds were met with Wild reindeer were also found to 
occur on the higher parts of the hill ranges above thf 
forests, The western part of the basin was found to be 
more and than the forest-clad eastern portion, and in it 
the inhabitants lived in felt tents Everywhere signs 
abounded of former settlements and of in earlier and more 
advanced civilisation, and evidence seemed to point to an 
Increasing desiccation of the region having been the prin¬ 
cipal cause of its desiccation here as in other parts of 
Central Asia In passing south to Kuldja on the approach 
of the winter season across the basin of the Upper Irtish, 
vast deposits of fine mud now being eroded by the hill- 
streams were met with, and it Is suggested that these 
were deposited in comparatively recent times, when there 
existed a vast inland sea covering all the river basins of 
this region, and of whidi the lakes Balkash, Ala-Kul, 
Ebl-Nor, &c , are the vestiges The route for next season 
may be eastwards along the Tlan-shan range to the 
western margin of the Gobi desert 

It has been long known that there is a considerable 
bed of low-grade iron ore m the Jurassic rocks of some 
of the western isles of Scotland, and especially in Raasay 
The deposit there has been described by Mr H B Wood¬ 
ward in the Memoirs of the Geological Survey, and 
analyses published by him showed that the ore agrees in 
general character, as well as in geological horizon, with 
the Cleveland ores of Yorkshire The deposit in Raasay, 
an island off the north-eastern coast of Skye, covers an 
area of some a8 square miles Prospecting work on the 
deposit has been conducted for some time past by Messrs 
Wm Baird and Co , of Glasgow, and it is now announced 
that they have secured an option for the purchase of the 
island, and that they propose to erect blast furnaces there 
for the smelting of the ore The extension of the ore bed 
in Skye has also been examined, but with lets promising 
results. The Raasay ore is of low grade, but its position 
allows of inexpensive mining The ore will be used for 
the production of foundry pig iron 

Somx particulars of the proposed work of the German 
Antarctic Expedition are given by the Berlin correspondent 
of the Time$ in the Issue for January 4, tfe learn from 
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this source that the Antarctic expedition, under the com¬ 
mand of Lieut Filchner, will leave Germany early this 
year for Buenos Aires, and will proceed from there at the 
beginning of October via South Georgia <tnd the Sand¬ 
wich Islands to the Weddell Sea On arrival m the 
Weddell Sea it is proposed to establish a b ise station on 
the eastern coast so far south as possible, with the neces¬ 
sary equipment for a year’s research \ part} of ten 
men will be landed, of whom six—a geologist, a meteor¬ 
ologist, an astronomer, a doctor who is also a biologist, 
a cook, and a sailor—will stav in the station, while the 
remaining four will undertake a long sledge expedition 
into the Interior of the South Polar continent Meanwhile 
the ship will return to the \tlantic Ocean to carry out 
coastal observations and oceanographical work At a 
meeting held on January 3 in the building of the General 
Staff, with Prince Henry of Prussia in the chair, th^ 
treasurer of the committee which ib arranging for the 
expedition announced that a sum of about 41,350! is in 
hand The cost 0/ the vessel and equipment have 
amounted to 14,500!, and the total cost of the expedition 
19 estimated at 70,000 1 A lottery has been authorised by 
the Federal Council, and is expected to produce not less 
than 37,000! 

The expedition of the British Ornithologists* Union to 
Netherlands New Guinea, continues to labour under 
extreme difficulties, and the experiences of its members 
confirms the opinion that New Guinea is one of the most 
difficult places In which to travel The jungle which the 
expedition has encountered is almost impenetrable, and is 
described as “ dismal, dark, dripping," abounding with 
noxious insects and leeches The strain and illness have 
so told on Mr Goodfellow, the leader, that he has had 
to return home Earlier accounts stated that very short 
people had been met with, the last account describes a 
true pygmy race inhabiting " the foot-hills of the moun¬ 
tains These shy and treacherous pygmies, who average 
4 feet 6 inches to 4 feet 8 inches In height, wander over 
the heavy jungfe-clod hills and mountains, subsisting on 
roots and jungle produce, hunting the wallaby, pig, and 
cassowary, and fishing in the mountain torrents They 
dwell In the rudest kind of lean-to huts made of branches 
and fan palms, with no regular villages, but moving from 
district to district In search of food The only metal tool 
they possessed was a small wedge-shaped piece of iron, 
1 Inch by 3 Inches, Inserted into a wooden handle, and 
answering the purpose of an axe, and with this a whole 
aoacre clearing had been made None but those who 
have worked and tolled in this dense jungle can really 
appreciate the perseverance and patience necessary to 
accomplish this, for many of the trees are from 13 to 15 
feet in circumference This piece of iron was traded up 
from the coast natives." 

On Tuesday, December ao, igto. In a paper read before 
the Roysl Colonial Institute on the birds of our colonies 
and their protection, Mr James Buckhnd brought a 
further heavy Indictment against the plum*-hunter and his 
trade in our colonies and dependencies, and a powerful 
appeal in favour of the prohibition of the import of 
trade feathers In Australia, New Guinea, New Zealand, 
India, and the West Indies, the most beautiful members 
of their avifauna are apparently being so ruthlessly 
destroyed as to make It no difficult matter to predict their 
comparatively early extinction As on example of the 
havoc wrought by these hunters, Mr Buckland instances, 

' among many other* battues, the slaughter on the Island 
of Losiansky, near Lysan, one of the bird-reservations 
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established in the Pacific by the United Staten, of 300,000 
■ca birds before the descent of the Government cutter put 
a sudden stop to their proceedings The author of the 
pap* r emphasises the enormous value of birds in our 
tropical and subtropical colonies from an economic point 
of view, and pictures what would result from the extinc¬ 
tion of such species as the straw-necked ibis, which saves 
the Australian paddocks In their periodical ravages by 
grasshoppers, of which twenty-five tons can be devoured 
in a single day by aoo,ooo of these useful insect eaters 
Protection of colonial birds, he pleads, is called for also 
m the interests of sentiment and hereditary association 
11 Which is it to be,** he asks, “ the bird, nlivo, filling 
the land with song and beauty and labouring unceasingly 
for the good of millions of our kinsmen, or the bird, dead, 
and irreparably lost to our rolonles, that a few individuals, 
whose number is composed largely of the foreign element, 
may put money In their pockets? " 

Mr Haubt Smith forwards us, in reference to the 
review of his book, " Aigrettes and Bird Skins," in 
Naturh of December 15, 1910 (p 207), a number of 
extracts—unfortunately too long for our limited space— 
from various notices dealing with the book in the colonial 
and Indian Press, many of them supporting 11 a fair hear¬ 
ing for both sides prior to the passing of enactments," 
and reminds us that his book 41 suggests the establish¬ 
ment of a ilose season generally and total prohibition of 
shooting at any centre where the birds show serious signs 
of diminishing " In reply to this communication our 
reviewer repeats that the difficulties and expense of 
effectively maintaining a close season are prohibitive The 
plume-hunter, moreover, apparently devoid of conscience, 
ignore* all laws, regulations, and enactments, The nuptial 
period is his only harvest time , If stopped In that season 
hi* occupation would be gone The faits already 
sufficiently established prove that the trade Is conducted 
with the utmost cruelty, that the extermination of many 
economically valuable species is imminent, and that no 
close season will effectively stop the ahughtrr of ornate 
birds so long as such great emponu as London and other 
Continental cities remain open In centres where exter¬ 
mination i* Imminent, even if proclaimed, the plume- 
hunter will carry on hla trade by stealth when he cannot 
openly, and will ship away his harvest as " cow-hair," 
44 horse-hair,” or under any other specious designation 
Jlkely to pass the custom house 

In a lengthy letter to the Timei of December 26, 1910, 
Dr Bulloch makes an earnest appeal for the adequate 
endowment of medical education and research He points 
out that the better educated the medical man, the greater 
the gain to society In general who requires his services 
Medical education at present Is so expensive that the cost 
1* less than half covered by the fees of the students We 
have hospital* unrivalled in the world, but it has been 
decreed that the generous contributions of those who sup¬ 
port them must not be applied to medical education The 
public demands the greatest efficiency, yet with few excep¬ 
tion* fails to provide the institutes which are necessary 
for the training The donation* of generous donors for 
medical research, such a* those of city companies and of 
Mr Carnegie and the Belt scholarships, to some extent 
mis* their aim In the main they go to the researchers, 
but ncggl^t to provide these with laboratories and train¬ 
ing for their work The teachers who have to train them 
are overworked and inadequately remunerated, they them¬ 
selves ^might, had they the time and opportunity, form 
the maKjtstay of medical research in this country But the 
r ei earch scholarships are usually awarded to relatively 
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young men, and their teachers obtain no help, financial or 
otherwise 

Tub Psychological Review for November (1910) con¬ 
tains a paper by Mr T V Moore on the Influence of 
temperature and the electric current on the sensibility of 
the akin The author finds that the minimum threshold 
for touch and for spatial threshold is reached when the 
temperature of the skin 19 about 3b 0 C , above and below 
which point the threshold rum He also concludes that 
PfiUger's law for the irritability of motor nerves and 
muscles holds for cutaneous sensibility, which Is accord¬ 
ingly decreased at the anode and increased at the kathode 
pole Mr Moore finds that, immediately after the subjec¬ 
tion of a skin area to the induced electric current, the 
sensibility of the touch spots and of the pain spots It 
lowered considerably, ind he believes that under these con¬ 
ditions a touch spot may function as & pain spot 

According to an article by Mr L E Hope, the curator, 
published In the Museums Journal for December, 1910, a 
local natural hlstorv record bureau has been established at 
the Carlisle Museum JThe area of observation includes 
a radius of fifty miles from the city, and it is to be hoped 
that an increase In the local fauna list will be the result 
of the movement 7 he scheme ha* been in operation since 
1902, and during the last few >ears the annual number of 
note* has been between a00 and 300 annually The idea 
may be commended to other local museums 

According to an article in the Timer of December 23., 
1910, the relatives of the late Mr Boyd Alexander are 
about to present, in accordance with the wishes of the 
deceased, his large collection of African birds to the British 
Museum The specimen* are about 4000 in number, and 
include several species (whether the types is not stated) 
discovered by the late explorer, among the most Interest¬ 
ing of these being WiIIlopIcs* honey-guide {Indicator 
wUcocksl) and the long tailed trec-warbler (Urolais 
marine), the latter representing a generic type of its own 
The first portion of the collection was mode in the Cape 
Verdes, a second portion during the Kumasi relief expedi¬ 
tion, a third when Mr Alexander led a column to 
Gambaga, a fourth in the course of the Alexander-Goshng 
expedition from the Nile to the Niger, and the last In the 
Islands of the Gulf of Guinea and the Cameruns 

Much interest attaches to a note, by Mr E Bldwell, In 
the October (1910) number of the lbit (ser q, vol iv , 
p 7S9)» on fragments of the egg of an ostrich obtained 
some years ago in a nalla on the Kain River, in the Banda 
district of the United Provinces of India Structurally 
the shell is almost identical with that of the Somali 
Struthto molybdophanes , but the thickness is somewha* 
greater The name S indicur is proposed for the specie* 
represented by the Banda egg-fragments It may be men¬ 
tioned that in ancient literature there are reference* to 
the occurrence of large birds In Central Asia, not improb¬ 
ably inclusive of Baluchistan, which could scarcely have 
been other than ostnehes, while In old Chinese work* there 
is mention of ostrich-eggs sent as presents to the 
emperors The Assy nan sculptures show, moreover, that 
ostnehes formerly Inhabited Mesopotamia Sub-fossH egg¬ 
shells Indicate the occurrence of a species (S. chersonensia) 
in the Government of Cherson, In south Russia, while in 
the Pliocene we have remains of S karatheodori from 
Samos and of S aiiaiicus from northern Indio, 

Thb nature of the colouring of the kingfisher is dis¬ 
cussed by Mr P J Stubbs in the Zoologist for December, 
1910. According to the angle of vision and the position 
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tfa# spectator with regard to the light, the colour of the 
feathers on the back of the bird range* from ultramarine 
eju! cobalt, through green 1 to ltraw-yellow The outer 
layers of the feathers are transparent, and may be removed 
without Interfering with the underlying colour, which is 
not due to pigment Beneath the outer lajer is a pnvr- 
msnt-Uke arrangement of polyhedral cells, the tops of 
which are the source of the blue colour These caps are 
•lightly convex, and when seen by reflected light art blue 
on both tides In the author's opinion the origin of the 
colour may be explained by 14 the theorv of the produc¬ 
tion of blue by the reflection of light from small particles, 
and of orange or red by the transmission of light through 
•mall particles " It in, in fact, precisely analogous to ihe 
colour of the air, the full blue appearing when the feathers 
are seen by diffused reflected light, while at a low angle, 
when the light is In part transmitted, the straw-} el low 
result! 

A monthly journal entitled Peru To-day is published to 
give an account of Peruvian development, and from it \u 
learn that the principal cotton-producing districts nrc n* nr 
the Coast, and urc usually vast desert-like vallevs irrigated 
from the rivers flowing from the Andes to the Pacific 
Canal Irrigation i« adopted, and the growers hnvt. acquired 
considerable ski 11 in management The sugar cultivation 
is being improved by the introduction of labour-saving 
devices and more modern machinery, attention Is also 
being paid to drainage The vield on well-mannged 
estate! is very connidr rnbly above the average of the 
country a fact wJmh indicates that there is still con¬ 
siderable scope for development An experiment station 
hu been established at Lima for working out agricultur il 
problems , 

The interesting little booklet entitled 11 West Indus in 
Canada," that has been drawn up for the Canadian Exhi¬ 
bitions at Toronto and St John’s to give Information about 
the resources of the West Indies and British Guiana, will 
appeal to a much wider audience than such publications 
usually find It contains a map of the West Indies ind 
tables showing their thief exports and Imports , thi n follows 
an account of each island, including a short history and 
general description un account of the climate and Bimtarv 
conditions, and of the industries Unfamiliar crops and 
operations such as planting bananas arc illustrated A 
list of books dtillng with the West Indies is included and 
finally an alphabetical list is drawn up of the products, 
with a sufficient account of each 

Thi Proceedings of the Universitv of Durham Philo¬ 
sophical Societ) is always an interesting volume, ind the 
current number (part v , vol 111) fully maintains the 
standard set by its predecessors Mr Gray reports a 
severe attack by a furniture pest, Glycyphagut domesheus, 
d* Geer, on the contents of the dining and drawing rooms 
Of a new house in Newcastle, which did so much dum'igc 
that all the infested furniture was destroyed Prof Potti r 
describes experiments showing the difference of potential 
set up by the activity of micro-organisms in culture elu¬ 
tions, and Mr Horne and Miss Coull give an account of 
their work on the absorption of water by the seeds of 
Vida Fab a Engineering subjects are represented by Mr 
Eden*s paper on the endurance of metals under alternating 
■tresses, and Mr Dixon’s paper on torsional vibrations of 
massive loaded shafts 

The Board of Agriculture Issues each month an excellent 
Journal containing papers on technical subjects of import¬ 
ance to farmers, market gardeners, and others, as will ns 
•hotter articles and notes on crops, markets, &c Recent 
issues contain an article by Mr K J J ’Mackenzie, in 

NO 2149, VOL. 85] 


3*7 


which he develops his well-known studies of the 11 points ** 
of livestock, showing how they may to some extent bo 
reduced to actual mcanureimnr, and thus become suscep¬ 
tible to exact treatment Mr Sawyer given an account of 
the sugar beet grown for export In Norfolk, but considers 
that the price offered—171 bd per ton—was barely 
sufficient, he thinks that 301 would have to be offered 
by factories starting in England Dr Russell gives some 
new analyses of seaweed, and shows that it contains 
notable quantities of fertilising muUrnl, unfortunately, no 
economical method hits yet been discovered of working it 
up into u saleable manure 

In the Bulletin of the Imperial Academy of Sciences of 
St Petersburg, No 13, 1910, M I P iolnurhcf reports 
the changes made m the map of the coast between the 
rivers. Khatanga and Anabar bv his expedition in 1905 
Cupe Preobrnxhenle Is removed more than half a degree 
to the south Ihe east coast of lh» khutnnga Gulf was 
found to be very irregular, jutting out into three large 
peninsulas separated by deep mb ts, and the St Nicholas 
Island does not exist The entrant to Nordvik Bay faces 
north, not west The actual co ist-line is marked In red 
on a cutting from the ion-verst map of Asiatic Russia 

The Memoir of the Imperial Russian Geographical 
Society (Statistical Section, vol x , No 3) consists of an 
essay by M Semionof-of-Tinn Shin, on the towns and 
villages of Russia and their distribution in relation to 
physical conditions and historical events The country is 
divided into three main divisions the centre and north¬ 
west, where agriculture thrives on the watersheds, the 
northern, where the climate is severe ind rural industries 
(fishing, lumbering, Ac ) are pursued on the rivers and 
lakes, and the black soil of the south, exclusively agri¬ 
cultural, where the population is concentrated in the 
valleys The towns are divided into groups according to 
population and regions, and are treated m connection with 
the non-rural Industries (mining, manufacture, trade, Ac ) 
to which they chiefly owe their origin Fifty per cent 
of the urban population is concentrated on the shores of 
the Baltic The article is accompanird by a general map 
and many sketch-maps illustrating especial subjects 

As the irrigation system in Egypt is continuously being 
developed, the margin within which improvements may bo 
made becomes narrower, and factors which at first were 
of minor importance have now to be studied In the 
November (1910) number of the Cairo Scunttfxc Journal 
Mr J Murray contributes a study of the seepage and 
evaporation loss from the Ibrahimia canal, which waters the 
greater part of Middle Egypt A reach of ip ^ kilometres 
is investigated, having a width of from 38 to 55 metre* 
between Deirut and Maghagha, and is treated In four 
sections, In these the loss is found to be 39, a 8, a-o, 
and 08 metres per second in proceeding from Deirut down 
stream, and a formula is proposed for reckoning the loss 
in similar canals In Egypt 

In the Casro Scientific Journal for November (1910) Mr 
H E Hurst describes a visit made to some of the oases 
in the Libyan desert when extending the magnetic survey 
of the Nile valley to the westward 1 races of the old 
Egyptian practice of astronomical observation were found 
in Dakhla oasis in the method of dividing up the day 
Into periods for supphing the water from the flowing 
Wells, and in utilising the rising or setLing of certain stars 
for distributing the water to the land of different share¬ 
holders in the water of the spring The same custom 
prevails In Bahartas oasis, nnd also In Nubia, where the 
water is raised from the Nile by water-wheels worked by 
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cattle, and then distributed on the land of each owner 
in turn 

At the meeting of the research deportment of the Royal 
Geographical Society on December 15, 1910, papers were 
read b\ MUs M Pallia and Mr R Gurnet on the saline 
water of that portion of the Norfolk Broads which is 
drained by the rivers Thurne and Bure Evidence was 
brought forward to show that such salimtv was onlj 
directh due to the tidal water of the sea in the case of 
the Bure, but in the basin of the ITiurm salinity Increases 
inland, and is greatest in Horsey Mere, which is fed by a 
layer of salt water which percolates from the sea coaBt 
and * xtends to some height above low tide-level Similar 
conditions were cited from Holland, where much attention 
has n given to the mapping of such salt-water table 

An article relating to the decrease, In recent vears, in 
the frequency and intensity of London fog appeared in the 
Tim«s of December 27, 1910 The statistics gnen, based 
-on information published by the Meteorological Office, arc 
illustr tied bv two diagrams, in which the prevalence of 
fog and bright sunshine in London are shown, in triennial 
meant- by rurves These diagrams ure supplemented b\ 
(he following table — 

Day* Hourn of bright 
«Ith fog Mimtiin* 

1st nine winters, 1883-4 to 1891-3 *9 9 55 6 

and „ „ 1893-3 „ 190a 1 30 7 70 1 

3 rd i> •> 190X-a fI 1909-10 106 935 

The rur\e relating to fog shows an increase in frequency 
-during the first nine years, a decline subsequently, rapid 
at first uf ter nurds gradual The cur\p of bright sun¬ 
shine nlthough Irregular, exhibits a tendency for an 

increas. during the twentj-seven \ears, since the winter 
Of 1901-2, onlv one season had fewer than the normal 
record Reference is made to a discussion on the subjfU 
which took place six years ago at a meeting of the Royal 
Meteorolugu ul Society, when the respective speakers 
attributed different causes to the Improvement in the air 
of London I he opinion favoured bv the writer of the 
arfu I 1* that the Improvement is due to thp more 
vigorous enfonement of the smoke-pro mention clauses of 
the Public Health Act, the use of gas fires for Heating 
and cooking and improved mcLhodi of lighting As 
regards the quuhrv of London fog, these art probabh thp 
true re isons, fog, however, usually occurs when nn 
approximation to uniformity of pressure gives rise to a 
state of stagnation in the atmosphere, and is frequently 
though not necessarily, associated With nnticv clonic con¬ 
dition*. , moreover, the geographical position of London 
favours the occurrence of fog 
The present position of Antarctic meteorology is the 
subject of an interesting and Instructive article, by Mr 
R C Mowman, In the Quarterly Journal of the Rojal 
Meteorological Society for October last He points out 
that our knowledge of Antarctic climate, as relating to a 
continental surface, depends on sledge joumevs, the fixed 
observing stations being largely affected by oceanic in¬ 
fluences One of the most striking features shown by the 
records at the stations is the low summer temperature to 
the north of the Antarctic circle, due to pack-ice and to 
the frequency of fog in low latitudes Th* useful tables 
accompanying the work show that the lowest of the 
annual mean temperatures was -13 0 , observed by the 
Di&owry, being 8*4° lower than that at Cape Adore, some 
400 miles to the north The absolute minimum, observed 
by the same ship, was —58*5°, but considerably lower 
rcrtttpgs were recorded on sledge journeys Precipitation 
U mJwt difficult to estimate, owing to drifting snow, In 
the Victoria Land region the Shacklcton expedition found 
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an annual fall equal to about 94 inches of rain. Tty 
author estimates the annual amount for the land surface 
of Antarctica at about ia inches The wloda are from ah 
easterU direction, but at heights exceeding 15,000 feet the 
air moves polewards Ihe Shacklcton expedition recog¬ 
nised two high-level currents, the upper from a northed) 
and the middle from a southerly quarter The author 
observes that the subject requires further stud), and that 
after the Pole is reached there will be little Inducement 
for enterprises of a record-breaking character, and then 
some solid scheme of purely scientific research could be 
set on foot with some prospect of success 

The return# of the meeting of the Sociitd fran^aise dr 
Physique on December a, 1910, contains a short account 
of M Perot's paper on the luminescence of the mercury 
arc in rarno The observations were made on arcs formed 
in a spherical vessel 10 cm diami ter, the current flowing 
along a diameter \t very low pressures the discharge 
/ills the whole of the vessel, and has a white appearance 
Ai air 1$ allowed to enter, the discharge concentrates itself 
and becomes a rose-coloured column not unlike the positive 
column In a vacuum tube Mercur) is transported from 
the anode to the kuthodc Water vapour destroys the 
luminescence An examination of the green line of the 
spectrum show's that while the principal component is 
reversed and displaced towards the red as the pressure is 
Increased, the principal satrlllte is unaffected by pressure 
When observed in light emitted in the direction In which 
the current Is flowing and in thp reverse direction, re- 
spettlvelv, it shows that the luminous centres are travelling 
with the current with velocities of 30 to 350 metres per 
second, according to the pressure M Perot concludes 
that the light emission is due lo the mercury atoms set in 
vibration bv the impact of electrons, that these atoms 
encounter Inert atoms which they set In motion without 
rendering luminous, and at each encounter the phase, but 
not the energx, 0/ the vibration is changed 

A note in the Builder for Dectmber 31, iqio, gives 
account of a contradiction to the generally accepted idea 
that asphalt p mng or lining is a barrier to vegetation 
The court)ard at thp Bank of Italy, in Rome, includes a 

small garden planted with shrubs, and partlcularl) with 

Dracaena and Clum-crop* Beneath the court is a base¬ 
ment covered bv masonrv arches, the extrados of which Is 
protected by a lavtr of asphalt seven-eighths of an inch 
thick, with the object of preventing the percolation of 
moisture into the chamber where documents are stored 
Some little time ago it was noticed that damp patches 

had appeared on the ceiling, and that the size of these 

increased rapid Iv On removing the earth from above the 
masonry It was found that several roots of Chauuerops 
had penetrated right through the asphalt, the holes being 
of about 025 inch In diameter, and almost as clean as if 
bored by a tool Being unable to pierce the masonr), the 
roots had forced their way between it and the asphalt, 
and, some of them having perished, left holes, through 
wrhlch water passed freel) 

Coumbntino on the accident on the Midland Railway 
at Hawes Junction, the Engineer for December 30, 1910, 
considers that ihe question of safeguards against fire In 
trains after collision Is not ypry easily settled The 
substitution of electric light for gas is a recommendation 
which does not meet the whole cose Live coals ejected 
from the fire-box by the collision have been responsible 
for starting fires, it is on record that an electrically 
lighted coach was so destroyed In the Grantham accident, 
again, the two coaches whlcl^ first caught fire at Cud- 
worth were to illuminated The small inverted incandts- 
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Cant gas mutlefl now employed give an excellent light 
much appreciated by passengers, and gas commends Itself 
to the companies on account of but little skilled attention 
being required. Points which might be considered are a 
more generous use of steel In the body of the coach, and 
the adoption of fire-proof paint, as on the District Rail¬ 
way Extinguishers and a few fireman's tools might be 
provided in every guard's van* Lastly, It might be asked 
whether it is not possible to reduce the chances of tele¬ 
scoping? It is only natural that the two front coaches of 
the train in question should be crushed, they were situated 
between two engines and a sleeping-car weighing about 
40 tons A uniform weight for passenger-carrying vehicles 
would appear to be a point worthy of attention 

OUR ASTRONOMICAL COLUMN 

Discovery of an Eiohtii-iiagnitude Nova — A telegram 
from the Kiel Centralstelle announces that a new star 
was discovered by Mr Espm, at Tow-Law, on December 
Jo, 191a Measurements were made at 7)1 35*9111 G M I , 
and the position of the nova is given as 

R A **aah 3am 9 58 , dec — 52° 15' ai f N 
This is just circumpolar in our latitudes, and, as thi 
object is at present of the eighth magnitude, numerous 
observations should be possible, weather permitting 

This object will be known as No\a Lacertae, as it hes 
in that constellation, forming the apex—to the north-east 
—of an approximately equilateral triangle, of which the 
base is the line joining a and 0 Lacertat, it lies in the 
southern border of the Milky Way in that region As 
Lacerta transits during the afternoon, observations should 
be possible during the greater part of the evening, and as 
M r Espin records 11 bright lines," spectroscopic observa¬ 
tions are desirable whoever possible 
Later reports state that the star »s red, and that bright 
helium and hydrogen lines have been seen m the spectrum 
Photographs of the nova were taken at Greenwich on 
December 31, and the magnitude was reported as 7 s 

MbtcalfVi Comet, 1910b —A continuation of Dr Ebcll's 
ephemeris for comet 1910b appears in No 4462 of the 
Utronomische Nachnchton The present position of the 
lomet He* In Corona at ich. 5am, +36* 454'. nnd is 
moving northwards and slightly towards the west, th«- 
magnitude Is nearlv constant at ia*o Although not very 
favourably placed for observation, the comet may still be 
observed during the hours of the early morning 
Elements for Faye's Comet, 1910c —From observa¬ 
tions made on November n, 18, and 2^, Prof ttisten- 
part and Dr Prager have calculated new elements for 
comet 1910c, and now publish them in No 4462 of the 
Aitronormsche Nachrichten These elements confirm the 
identity of the comet with Faye's comet, and give the time 
of perihelion passage as 1910 October 3004 0 M 1 .the 
eccentricity of the orbit is given as 05109, and the comet’s 
period aa <-96 years 

A set of elliptic elements, calculated by Mr M«.yer and 
Mist Levy, of the Berkeley Astronomical Department, and 
published In No. 186 of the Lick Observatory Bulletins, 
gives the time of perihelion passage as 1910 November 
is 413 GMT, the eccentricity as 0*5459, and the period 
as fvpafr years 

A New Maf of the Moon —A map of the moon, pre¬ 
pared by Mr Goodacre, was exhibited during last ntssion 
at die Royal Astronomical Society, and was enthusiastic¬ 
ally received by the stenographers present Mr Goodacre 
now pr opos es to have the map reproduced on such a scale 
that die lunar diameter will be 60 Inches, and to issun it 
in the form of twenty-five separate charts, each 13 inches 
square. If 300 subscribers are forthcoming this can be 
done at the price of 12s fid per set The map shows all 
the known lunar features, their accurate delineation 
depending upon the positions of 1433 points given in Mr 
Satmder’s memoir (the Observatory, No 429) 

The ToJal Eclipse of the Moon, November 16, 10m 
^Reports of the observation* mode at if number of Con- 
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tlnental observatories during thp total lunar eclipse which 
took place on November ib appear in No 4460 of the 
Astronetnische Nachrtch ten 

Dr Max Wolf gives the times of entry and exit of 
various features as recorded by a number of observers at 
Heidelberg, detailed observations of the venous colorations 
of different features are also reported 

Father Fenyl, at Kalocsa, al*o records colours and re¬ 
marks on the general brightness of the eclipsed surface,, 
at xah 33m 12 371 G M 1 he observed the occupation* 

of the star B D +18 0 489 

Occultatfons and colour \arlations are also recorded by 
Herr MUndler, Prof KUstner, and Dr Courvoisler 

Nineteen Stars with Newly Discovered \ akiablk 
Radial Velocities —In a paper appearing in vol sxxli , 
No 4, of the di trophy sical Journal, Mr O J Lee gives 
the measures of the spectra of nineteen stars which na\e 
recently proved to be spectroscopic binaries The spectra 
were photographed at the Ycrkes Observatory, the dis¬ 
persion of one prism being usually employed The stars 
are w Andromedie, t Cassiopeia*, p Tauri, v and 4 
Gem 1 norum, 42 Camelopardalis, y Cancn, B Hvdrae, 
<r Leonis, 23 Comae Berenices, 9 and y Corona*, 1 and r 
Serpent!*, y Ophiuehi, ^ Sagittam, 13 \ulpecula» 
16 I acertae, and a Pegasi 

The multiple character of some of these stars was 
announced by Prof Frost and Mr In at the C am bridge 
meeting of tho Astronomical and Vrirophvmcal Socuty in 
\ugust, but 1 Cassiopeia;, y Ophiuehi, and a Pigasi are 
now Included for the first tlmi Some of these binaries 
are members of visual multiple svotenri*, and in others 
the examination of the H and K line*, suggests that the 
stars may belong to that dura of binanett in whuh tho 
calcium line? appear to have a constunt vek»cit\ 
Observations of Planets —Thp Derrmber (1910) 

number of the Bulletin dc la SoctMt asiroiwnnqur de 
trance contain* some Interesting notes, by M J Halley, 
on observations of Venus made at Roubaix during 1 >400-10 
Vf Halley used a Secretan refractor of 135 rum aper¬ 
ture, and was favoured with excellent atmospheric con¬ 
ditions He records, in addition to the bright polar areas, 
several markings which persisted during his obser\ itions, 
the chief of these is a pair of dork streaks, divided by a 
bright lane, running from the terminator toward* the 
south, a dark patch, which appeared to lengthen, in the 
northern hemisphere near the bright bmb, and a dark 
area bordering the bright area at the north pole 
Several of the photagiaphs of Saturn exhibited bv Prof 
l-owell are reproduced to illustrate a paper on plunetary 
photography which appears in the Novemlir (1910) number 
of the Bulletin 


COLOUR CONTRAST IN PHOTOMICRO¬ 
GRAPHY 

HE latest of the scries of booklets issued from the 
laboratory of Messrs Wrattcn and Walnwrqjht, 
Ltd , Croydon, deals with photomicrograph \ Ihis 
booklet differs from most of the more pretentious works 
dealing with photomicrography in that but little attention 
is paid to the Instrumental tide of the subject, which is 
dismissed with only a few words of practical advice, 
attention being concentrated upon the relation between 
colour and contrast, especially from the point of view 
of the photography of stained sections 

A perusal of mdst books on photomlcrographv indicate* 
that the more difficult ports of the subject technically, 
such as the high-power photography of diatoms or minute 
bacteria, receive a somewhat undue amount of attention 
compared with their importance to I he average worker in 
science, the difficulties which less expert workers find m 
obtaining really first-rate photographs of section* or pre¬ 
parations being somewhat apt to be overlooked The 
greatest difficulty found Is usually that the contrast 
between the structure to be examined nnd the background 
is Insufficient, and the main control of contrast is supplied* 
by the colour of the light used for illumination 
A coloured object is, of course, inloured by virtue of 
the property which V possesses of absorbing some of the 
constituents from white light, if the light reflected from 
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such a coloured object be examined by means of a spectro¬ 
scope, it will be found that a portion of the spectrum is 
partly or completely missing ibis missing portion 
appears as a black band, which is generally known as 
the absorption band of the colour Jin particular object 
absorbs most of the constituents from whiU light, so that 
only a small portion of the spectrum Is Iranbimucd, then 
that portion may be referred to as the transmission band 
Since the light which is not absorbed falls upon the 
eye, the sensation of colour produced is the reverse, or 
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Photomicrograph* of an Eonne ttained tcctioo. 
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complementary, to the colour which Is absorbed, so that 
a light-blue object has an absorption band in the red of 
the spectrum, a magenta In the green, an orange in the 
blue-green, and a yellow In the blue-vlolet Now this 
consideration shows that If a colour is to be rendered as 
black as possible, then It must bo viewed or photographed 
by light which is completely absorbed by the colour, that 
Is, by light of the wave-lengths comprised within its 
absorption band 

A useful example Is given by the photomicrograph* of 
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Absorption Spoctram of Aniline Blue. 



graph by red light of wave-length (1400, which is com* 
pbtdy transmitted bj the section, the contrast disappears 
and the results are flat and useless * 

Hits section thus demonstrates the close oonasedon 
between the colour of the illuminating light sod die con¬ 
trast produced A different procedure Is required if 
contrast Is to be obtained, not against the background, 
but within the object itself 

A good tuse of this in tho photography of art unstained 
section of whalebone, this is of a yellow colour, and 
shows ample detail to the <>»*, but it completely absorbs 
blue-vlolet light, and if it is photographed on an ordinary 
plate sensitive only to bluo-violet light, then It shows fat 
too much contrast, uppiuring as a black detailless mass 
ngaint>t the background, and presenting an exaggerated 
example of the loss of detail which has already been 
noted in tho eoslne section photographed by light which 
it completely absorbs 

The proper procedure in this case Is to photograph the 
object by the light uhich it transmits The whalebone 
section, for instance, photographed by red light, gives 
perfectly satisfactory results, showing ample detail In 
tructure 

l he best method of determining the contrast required 
b) any object in to examine the object visually under the 
microscope hrst by means of a combination of screens 
transmitting light absorbed as completely us possible, and 
then bv other screens transmitting light less completely 
absorbed, until the degree of contrast obtained is satis¬ 
factory to the eye 

In the booklet on photomicrography, Messrs Written 
and Wainwnght, I td , publish a list of the chief micro- 
«crnlcal stain*, giving thnr absorption bands By the 
help of a xpcclal set of sen 1 ns t section stained with any 
of these colours can be illuminated in such a way as to 
produce any required degree of contrast 

*1 he accompanx mg illustration shows the absorption 
spectrum of aniline blue, and the transmission band of the 
niters chosen to produce the maximum degree of contrast 

In order to estimate exposure, tables are given show¬ 
ing the various factors involved, and Including a table 
giving the multiplying factors of the screens used singly 
and in pairs, the light sources ghen ranging from the 
oil lamp to the open arc 
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a section stained with eoslne, this section appears pink, 
eoalne absorbing green and blue-green light from XX 4700 
to 5400 If the section Is photographed by green light of 
wave-Jeagths 5000 to qioo, completely absorbed by 
eoslne, the section Is entirely black, the maximum amount 
of contrast being obtained, and, owing to an ixcess of 
contrast, the detail of the section is blocked up Plioto- 
8ra|A$ta at X 5700, on the border of an absorption band, 
A irdttfy lessened contrast Is obtained, which for this 
particular section wilt give the best result If we photo- 
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PRIZE AWARDS Oh THE PARIS ACADEMY 
OF SCIENCES 

A T the annual public meeting of the academy, held on 
December 19, the proses awarded for the year 
1910 were annoumwl ns follows — 

Geometry —The grand prise of the mathematical 
seance* was not awarded, no memoir having been 
presented on the stand problem, Fmllr Lerooine 
receives the Fnncamr prize, and M Riquier the 
Poncelet prize 

Mechanics —A Mont} on prize Is awarded to 
Jules Cm ill tier, for his inventions in connection 
with summing instruments, the hourneyron prise 
was postponed to 1912 

Navigation—The extraordinary navy prize was 
divided between G Hi Here t (3000 francs), j L H 
Lafrogne (1500 francs), and J Lcrompte (isoo 
francs), the Plumcy prize was not awarded 

Astronomy —The Pierre Guzman prize was not 
awarded, but thp interest accrued was attributed 
to the late Maurice Ixowv, for the whole of Ws 
scientific work, the Lain rule prize to P H Cowell 
and A CrommeJm, for their researches In connec¬ 
tion with Halley's comet, the Valz prize to 
Stlphane Javellc, for his work on nebulas and 
periodic comets, the Janssen medal to W W Campbell, 
for his researches in stellar spectroscopy. 

Geography —The Tchlhatchef prize Is divided between 
Dr Verbeck (aooo francs), for his geological explorations 
In Borneo, Sumatra, ana Java, and Louis Vail Lent, for 
his explorations in Central Asia, the Gay prise is not 
awarded, but Carlos Porter receives a mention for his 
work on the fauna and flora of Chill, the Blnoux prise 
{a divided between Emmanuel dr Martonne (1000 francs), 
for his work In physical geography, A Bellot (500 franca). 
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for hit monograph on the island of Delos, and Crdpin- 
Bourdler de Beauregard (500 francs), for his guide to 
the geographical explorer, the Delalande-Oudnntuu prize* 
to the Marquis de begonzac, for his work In Morocco 

Phytic j—T he Hdbert prize Is awarded to M Hurbilllon 
for his works on the technical applications of electric it) , 
the Hughes prize to Alexandre Du four, for his rt starches 
In spectroscopy, the Kaatner-Bournault prize to M 
Mogunna, for nis ln\entlons In connection with multiplex 
telegraphy, the Victor Kaulln prize to Gabriel Guilbtrt, 
for his meteorological researches in connection with 
weather forecasts 

Chcmittry —The Jccker prize U divided equally betwmi 
A Guyot and J Bougault, for their researches in organic 
chemistry, the Cahours prize between MM Brunei, 
Guillemard, and Jolibois, a Mont)on prizt is Twardul n» 
M Taffanel, for his researches on explosives used m 
mining, and a mention (1500 francs) is dividend tn tween 
his assistants, MM Fenzv, Le Floch, nnd Durr, Uu 
Alhumbert prize to Witold Bromewski, for his 1 \p< ri- 
mcntal studies on the electrical properties of the rru inllu. 
alloys 

Botany —No a\yard was made of the Desmuzi^rcs prize, 
Georges Bmnier receives the Montagnc prize, for his 
studies of the moulds, IIippol)t< Coste, the d( loimy 

? >rize, for his book on French llor 1 Muunce Butily di 
^csdnin the de 11 Fons-M£licocq prize, for his nu moir 
on the lichens in tin neighbourhood of Dunkerqur, G 
Chauveaud the Bordin prize, for his mpmoir on tin 
development and disappearance of the transitory tiRhUi s 
of plants 

Anatomy and dootogy —The Savigny prize js award'd 
to Emile Brumpt, for hli studies of Afnc in parasitic 
dl*p(«e« the Ihorc prize to Emile Massonnat, for his 
entomological studu s 

Medicine and Surgery —Afontyon prizes (2500 francs) wi re 
awarded to G Martin, Lebtvuf, and Roubaud, for thnr r<- 
port on the expedition for the btudy of sleeping siikmss m 
th< French Congo, to J D^jerme and Andr<* Thomas, for 
their book on diseases of the spinal column and to b 
Perroncito, for his researches on the causes of ptrmcioiis 
anaemia in mimrs Mentions (1500 francs) win. awarded 
to Ch Mantoux, for his memoir on the rntra-dermo re¬ 
action With tuberculin, to P Fmile Wt ill, for his re¬ 
searches on the treatment of subjects with non rougulmg 
blood and to MM Motissu and Monvoisin for their 
memoir on the milk of tuberculous cows MM Aynnud, 
L 4 on Bdrard, and Jules Milhit rcrelve cititinns The 
Barbier prize m divided between A Thiroux, for 1 m 
memoir on sleeping sickness nnd the animal tr\pinn- 
aomiases m Sertegnl, and H Bicrri, for his work 111 
experimental ph>siologv, the interest on the Bryant prize 
(l divided between JuIph Bordet (3500 francs), for his work 
on immunity and studies on the scrum of \ uclnalid 
animals, toxins, and antitoxins, and A Tjurelli Salmi- 
benl (1500 fnnrs) for his work in connetiron with 
cholera the Godard prize is awarded to T Ainbaid ind 
h Papin, for their study on urinary concentrations, mty 
honourable mentions being uuorded to MM Carle, Hans 
von Winiwarter, and G Sammonl the Bnron I arp v 
prize is divuli d between M ChaVigny, for hi* studies 111 
military psychiatry, and Mlramond de Laroquc lie, for his 
memoir on the scapular ring, the Bellion prize is divided 
between M Imbenux, for hia work entitled “ Stntishral 
and Descriptne Annual of the Distribution of Wuter ** (in 
collaboration with MM Hoc, De\os, van Lint, Petnr 

Bdtant, ind Klein), and MM Frois and S irtor\ the 

Mdge prize is not myarded the Interest being dmded 
between Mile J Joteyko and Mile Stcfanowsku S6vc rin 
Icard receives the Dusgale prize, for his memoir on the 
signs of real death in the absence of a doctor 

Physiology —A Montvon prize is divided between Ch 
Llvon, for the whole of his work Jn experimental philo¬ 
logy, and Marin Molhard, for his memoirs on the organic 
nutrition of the higher plants in Its relations with 

morphology, the Phlllpeaux prize Is awarded to Maurn e 
Arthus, for his work on anaphylaxt , the Martin- 

Damourette prize to E Laguesse* for his researches on 
the structure of the pancreas and their application to a 
rational treatment of various forms of diabetes, the Lille- 
mand prize It divided between Rend 1 -egendre and Aldo 
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Perroncito, the former for his contributions to the know¬ 
ledge of the nerve cell, and the latter his researches on 
the regeneration of the nrrve cell No memoir having 
been received on the qu< stion suggested for the Pourat 
prize, this has not been awarded, and i» postponed until 
19*3 

htatittics —MM ck ChHbert and Gallols rcceivo a 
Monty on prize (1000 francs) for thur general atlas of 
Indo»Chlnu, with statistical tablet*, mentions of 350 francs 
bung accorded to MM F Him and Perrier 
History of Science —1 hi Binoux prize is awarded to 
Ernest Lcbon, for the who!* of hi* historical work, and 
especially his history of astronomy 
General Prise* —Bdrthelot medals nrn awarded to MM 
Bar billion, A Dufour, iMagunna, (jjbrn .1 (lUilberf, Guyot, 
] Bougnulf, GuiUemurd, 1 uffam 1 , and liromcwskl the 
interest of the Lannelongue found ition is divided between 
Mine Cusco and Mme Ruck, Chirks Fremont receives 
tile Trdmont prize, Arthur Robert Hulks the Interest on 
the Leconte prize (2500 francs), for lus researches on the 
solar parallax, l abry and P1 rot a Wilde prize (3000 
francs), for their rest art lit* on new interference methods 
in spectroscopy , Hard de h Noe th* Camdrd prize, for 
hm improvements m bridge construction The Ixmchampt 
prize is divided between Albert 1 rouin (2000 francs), for 
his work on the use of calcium nnd mugnrMum suits after 
of orchids, I Monier, F Chorny, -ind t Roux (1000 

francs), for his rcsearchns on thi influt nee of mineral 
salts in the therupeutics of fr irturen, and M Fielg 
(1000 francs), for his studies on the intrivmous injection 
of mineral solutions, the Siuntour prizt between Nofcl 

Bernard (3000 francs), for his researches on the biology 

of orchids, F Atomcr, F Chesnc\, and F Roux (1000 

francs), for their book on adulteration, and fc, Kayser 
(^00 francs), for his work ns 1 whole The Jerome Pont! 
prize 19 given to Henri Xmluyi r, nn encouragement of 
500 francs being accorded to M Kimpflin The Houlle- 
uguc prize is awarded to the lute Bi rnurd Brunhes, and 
an additional prize from the same foundation to Emile 
Gerards M Audibert ncuves the prize founded by Mme 
the Marquise de laplur, and MM Audibert and Henry 
Mull the prize founded by M F/lix Rivot 

The Honaparfe Fund 

Thirty-four applications for grants out of this fund were 
received by tile committee for the yenr 1910, after re¬ 
ducing the number to tlrven, the tot *1 amount required 
still exceeded the amount av ulable Under tht sc condi¬ 
tions, Pnnti Roland Bonaparte placed in additional sum 
of jooo francs, m iking 30 000 francs m all, for the current 
year, out of which the committee ritomnn nd the follow¬ 
ing grants — 

5000 francs to M Hartmann, for the expmmental study 
of the distribution and divplopment of elastic force* In 
bodies deformed by external stress 
5000 francs to M Urbmn, for the extraction on the 
large scale of germanium, indium, and gallium from 
blende 

3000 francs to MM B mer and Moulin, for the construc¬ 
tion of an electru furnau in platinum or indium, to be 
applied to the del* rminntion of Sit fan's constant and the 
distribution of the energy in thf spectrum 

2500 franrs to M BInnnghcm, to enable him to continue 
his researches on hereditary v (nation* in plants, to pre- 

[ )are a complete collection of the plants studied during the 
ast four years, and to purchase a suitable microscope 
3500 francs to M Nirolardot, to enable him to pursue 
his studies on columbium and tantalum especially for the 
purchase of the nercssan platinum vp^fels 
jooo francs to M Juks HaiUnud, to enabli him to 
complete his researches on atmospheric absorption, the 
amount to be applied to the construction of a special 
photometer 

aooo franca to M Cheviher, to emble him to carry on 
hi* studies on the veget ition of French tropical Afnra 
3000 francs to M Fb^rhardt, for the ixtension of his 
exploratory studies on the economic botany of French 
Indo-Chlna, and to complelo the installation of his labora¬ 
tory at Hud - 

3000 franc* to M GxlMot, for the completion oC aie 
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calculations neceslary to the revision of Le Yemer’s 
tables of Jupiter 

2000 francs to M Bordmann, for the completion of his 
fctellar photometer 

2000 francs to M QuWor, for assistance in the publica¬ 
tion of his memoir on the external morphology of the 
parasitic copepods 


SEX RELATIONSHIP 

pERHAPS one of the most subtle and interesting 
1 problems of life Is the numerical relationship of sex 
und its Influence on the body politic 
It has always been something of a puxzle why the pro¬ 
portion of each kind, apparently with little or no under¬ 
ling reason! Is produced In the right numbers The 
argument that if such wore not the case the particular 
species would not survive does not reveal to us the 
methods by which this object has been achieved b\ nature 
That some mechanism must exist by means of which, 
within certain limits, the number of males and females 
born Is regulated, it proved by the facts of history, where 
we have numerous examples of wars and other social 
upheavals where males have largely suffered, and jet 
within an apparently short period of time, as measured 
by such events, a balance has been again r<x stubhshed 
The sex equilibrium may be compared to that of u gyro¬ 
scope, where the greater the disturbance of pooition tht 
greater is the force tending to re-establish its natural 
stand whilst In motion Nature in her methods never 

does anything exactly, but approaches an object by 
establishing lateral control, which guides her on her way, 
should any deviation occur Thus she does not protxcd 
along a straight line, but is continually oscillating to 
cither side Her progress may very Will be likened to 
that of an Inebriated person in search of his dwelling 
All that can be said Is that he has a tendency hume- 
wards 

The facts regulating sex must be something of the same 
type, and are such that the greater the oscillution in any 
one direction the greater must bo the restraining force 
invoked to curb or neutralise the movtment All such 
movements have an inertia, and consequently, like a 
pendulum, pass the middle line and establish a negative 
phase. The hlatory of any race in its sex composition 
would show us that such oscillations have occurred 
throughout time, modified, no doubt, in their regular 
sequence by such factors as wars and famine These 
oscillations of aex balance have brought with them certain 
changes and movements In the people themselves, an 
excess of males would naturally tend to produce war, 
either civil or foreign, whilst a superfluity of females is 
easily associated with upheavals in the domestic polity of 
the community rhere is no doubt that, could we trace 
the history of the world, or any section of it, we should 
see that man simply reacts to certain variations which 
are inevitable sequences In the establishment of this 
balance Are there at present any Indications of the 
methods upon which, or factors by which, this state is 
maintained? As is usually found, 41 truth is simple,” and 
so the workings of nature, when once discovered, are easily 
understood The aex constitution of our population, upon 
which such mighty Issues depend, appears to obtain its 
regulating force from a very simple factor, and apparently 
la correlated with age only 

At the present time the sex balance m as follows — 

At birth the ratio of males to females is about 1030 to 

rooo i at the fifth year, owing to deaths amongst the 
males, the balance is equal, from the fifth to the fifteenth 

vear the mortality amongst the females is slighth higher 

than amongst the males, but from that time onwards the 
females relatively Increase If we take the male os a 
few years older than the female for the purpose of mating, 
then the balance la disturbed further shil The result of 
this la to produce In a community a section of women who 
cannot pogsMy perform thfct function for which they were 
1 fashioned Their energies are naturally directed into other 
spheres, as evidence of which we see the revival of the 
movamentyor political recognition The agitation is no 
new erny yd apparently la dependent for Its strength and 
virility di-the position of the sex pendulum If the pre- 
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sent female oscillation has not yet reached its teflith the 
agitation will continue, if the reverse Is happening* 4 * 
there Is reason to believe to be the case, than the present 
movement, after certain bursts of rejuvenescence, shook! * 
slowly subside, to be again resurrected at some future 
epoch In the history of the world 
The following table gives the relationship of the age 
of the mother to the sex of the child — 


(Token from an Inquiry into Birth Conditio** <n the Tow* 
of Middlesbrough ) 



Total nnmfasr of 

birth* 

ftlsUsbank 
mt 1000 


Mafea 


fcfflllts 

All births up to 19th year 

II M •• 

m ii 39th 1, 

29 

236 

437 

X 

s 

659 

X 

•1 11 34 l J ,t * 

617 

1000 

ii n 39*" 11 

All tilths 

720 

715 

1007 

772 

730 

X030 

England and Wales {1910) 

— 

— 

1033 

If taken between the stated 

agea 

the figures are as 

follows — 

Tot*l nuwbtr In 

Males bom 


each period per 1000 

f ■' 1 " , female* m 


Maks tsnuifes 

Up to 19th year 29 44 

Fiom 30th to 241b year inclusive 197 230 

1, 25th ,, 29th t, ,, 2Jt Ipl 

30th „ 341)1 „ „ 180 162 

34th year and over 155 133 


each period 

059 

895 


1105 

llil 

II65 


It U seen that, ns a matter of fact, the tendency to 
produce females over males is present in young mother* 
at more mature ages there 1* an excess of males fie 
can easily see how a self-regulating balance is established, 
depending upon this fact In u state of society in which 
females arc scarce they naturally, owing to demand, mate 
eurly in life, and tend thereby to reproduce an excess of 
their own kind (females), thus neutralising the state which 
recently existed On the other hand, should the males be 
In the minority, the females will mate at more mature 
ages, at any rate at ages of twenty-five and above at Is 
at present, In which circumstance an excess of males is 
produced We see, therefore, that the natural tendency 
at the present time is to neutralise the female excess Wo 
may possibly look upon ourselves at the present moment 
os being at the zenith of n female oscillation, and as time 
progresses, helped probably bv a saving of infantile life, 
a more numerical equality of hex will be established 
The relationship of the age of the father to the sex of 
the child Is much the same as the mother, and where 
disparity In age occurs the influences may neutralise each 
other, so that with a mother of about twenty years and 
a father of about thirty years the chance of a boy or a 
girl should be about as equal as nature can make such a 
problem. Education is attempting to teach the Inhibition 
of self, and thus delaying the age of marriage, so that 
the preponderance of male births should go on Increasing 
If the present rate of progress is maintained, and allow¬ 
ing for the greater mortality of the male infant over the 
female, an average marriage rote of between twenty-seven 
and twenty-eight years should produce a population to 
which the males are at all periods In excess of the females. 

R J Ewaet 


*1 VI4TORS AND SQUALLS 

f\ N looking through the now formidable list of fatalities 
^ which mark the progress, and the dangers, of 
aviation, the reader is often struck b> the number of 
accidents where the reason for the cftpelze of the machine 
Is not apparent “ Holes In the Is the explanation 
frequently tendered, but it wems more than probable that 
sudden gusts, or squalls, at critical moments may be tho 
real factors causing the trouble For this reason ait 
article by M Durand-Grtvllle in the December (1910V 
number of the BuUehn d* la Soctiti attronamUpe da 
Franca Is of Interest 

M Durand-Grlville proposes a system of warnings of 
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'JM*» ind ctmp* d* vent which would Inform the airman 
pf the approach of grave niks should he attempt an ascent 
.Until the squall bos passed So far back as 1803 M 
Duraud-Grrfvfllr made the suggestion to meteorologists 111 
a memoir entitled “ Les Grains et les Orages/’ whith 
appeared In the Annales du Bureau central meteorologtque 
de France Ihis memoir showed that the isothromc lines 
marking the commencement of storms corresponded with 
much longer isochrones at squalls The name rnban dr 
gram was attached to a more or less sinuous band exti tid¬ 
ing from near the centre to the circumferonu* of « 
depression This band is often 1000-1500 km (635-040 
miles) long, and In its interior the wind Is verv strong, 
and often accompanied by precipitation The advent of 
the squall U generally marked b> a gentle south-west 
wind veering with startling suddenness and violence to the 
north-west, masses of cloud come up rapidly from the 
west, and frequently heavy thunder is heard All thrsi 
‘phenomena occur suddenly and practically simultaneously, 
so that the passing of the squall is tasih and dcfimtilv 
observed 

M Durand-Gr£v tile’s proposal Is that from thos< 
stations first passed over, telegraphic warnings should ht 
Immediately dispatched to centres hing eistwurds in the 
subsequent path of the disturbance Numerous experi¬ 
ments have demonstrated tht haKibilitv and utlhtv of thr 
scheme Stations west of Paris have sent messages 
announcing squalls which have suWqut nti\ passed ov<r 
thfpt citv at the predicted time 

On tfie occasion of the great Aeronautical Congress at 
Frankfort during 1909, the plan was tried bv M I mke, 
director of the rmleorological station then Fiftv-fi\( 
observers within a radius of 150 km were asked to nolif\ 
the director of an\ squall which passed over their sepurtiti 
"stations, and M Durand-Grdville states that, “ s,ave in 
om or two n^s, all the storms which visited I rankfort 
during this period w r ere known to M Linkc more than 
at\ hour tn a dinner ” 

M Durflnd-t.r^vilk* points out that the expense to an\ 
•body which undertook the organisation of rhi warnings 
would be almost negligible as compared with the mono 
expended in prizes awarded to nviators, not to mention the 
much greater cost of machines, &c , and the lamentable 
sacrifice of human life which might, at least to some 
extent, be oh\iated The ordinary forecasts and warnings 
Issued bv the various national meteorological offices are 
fir loo general to be of use in this regard, but special 
semcfs might be instituted, as a trial, by some of th* 
societies especiall\ Interested In aeronautical matters 


M. 


TEMPER AT l RF OF THE UPPER UR 

M R\ K ACFILh has worked out the results of 
L * balloon ascents at Pavlovsk, Kurhlno near Momovv, 
and Nizhni Olchcdnief There were sixty-three flights at 
Pavlovsk, thirt\-two at Kuchino, and twelve at Olchedaief, 
some of which attained a height of 1a kilometres With 
ngank to the yearly means, the temperature at Pavlovsk 
was up to 9 km lower than at Kuchino, the differences 
increasing up to 3 to 3 5 km , and then diminishing Ai 
9 km they change sign, increasing up to n maximum of 
nboul 4 0 C between 105 and ia km The differ* nec of 
temperature between Pavlovsk and Nizhniy Olchedaief is 
much greater, diminishes up to zo km , where it changes 
sign, and attains a maximum of i° between 11 and 13 km 
A marked diminution in the fall of temperature takes 
place at a lower height In Pavlovsk than in Kuchino, and 
at Kuchino than at Olchedaief, the heights being 0 5 

? i 8 and 10.8 km respectively The temperature of the 
sothermic layers U highest at Pavlovsk and lowest at 
Kuchino These variations may be explained bv the 
tKfferences of latitude, Pavlovsk being situated at about 
fa°, Kuchino 56°, and Nizhni Olchedaief 48°, while 
Pavlovsk is more exposed to the mild Influence of a sea 
'Climate than the other two places. 

* At Nizhni Olchedaief the ascents were too few to deduce 
anv satisfactory conclusions with regard to seasonal vana- 
tkms At Pavlovsk the temperature at all seasons from 
the ground up to 8*5 to 9 km was lower than at Kurchlno, 
•except that |n winter the temperature up to coo metres 
trtM, higher, which result acoords with the, readings taken 
tin the ground for a aeries of years The* difference of 
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temperature in winter, spring, and autumn shows a 
marked increase at about a 5 to 3 km , changes sign at 
8*5 to 9 km * and rapidly Increases to the isothermic layers, 
where the temperature Is lower at Kuchino than at 
Pavlovsk In summer the difference decreases continually 
up to 9*5 km , and then changes sign and increases The 
height where the fall in the temperature becomes In¬ 
significant is lower m all seasons at Pavlovsk than at 
Kuchino, except In spring, when it 19 about 10 km at 
both stations 

The temperature of the isothermal region is markedly 
lower at Kuchino In the curve of monthl) means is seen 
n retardation of the maximum in the higher layers of air 
In the lower atmosphere the maximum occurs In July 
both at Pavlo\sk end Kuchino, but at greater heights it 
occurs in August, the change taking place at a height of 
3 5 km at Kuchino and at d 5 km at Pavlov At 9 km 
the maximum returns to July Ihp minimum exhibits 
somewhat similar variations Amplitude s and gradients 
mean changes of temperature wltn elevation in cyclones 
and anticyclones, Ac , art also dmus^ed, with numerous 
tables and diagrams, in un urticle published in the Bulletin 
of the Imperial Acadcmj of Science* of St Petersburg, 
No 7, 1910 


7 Hh MCENSE-AL1 1 R Ob M'URODITE AT 
PAPHOS 

A N interesting article bj Dr Muv Ohn<_ f a lsch-Richter 
appears in Globus of November 17 (xcvm , pp 
3Q3“7)» tn which he brings forward data to prove nw 
1 arller supposition that the first site of Paphos was In the 
neighbourhood of Randi, in Cvprus Certain inscriptions 
from this vlcinltv showed that \phrodite, " the un¬ 
conquerable," sender of Spring, was worshipped, and that 
an ancient Incensi -altar had existed there The block 
containing the most important inscription m held by Prof 
Richard Melster, of Leipzig, to belong to an incense-altar, 
and he adds that the incense-altar of Aphrodite at Paphos 
(Homer, VIII , 3O3 , Homeric Hvmns, I\ , 59) win 
famous from earliest times 

Lost August Dr Ohnefnlsch-Richter was able to identify 
a semi-subterranean side-chamber In the rock connected 
with this altar, whence hud coinc th* inscribed incens/- 
buwU which Prof Melster ha* been deciphering Dr 
Zuhn's excavations in the chamber have brought to light 
some half-dozen further inscriptions in the Paphian script, 
and he has made a number of valuubli discoveries on the 
hill-side below, among them phalli which again played an 
important port in the Puphiun Aphrodite-worship Th** 
cult carriua oil on th* hill consisted in making Inccns* 
offerings, as described by Homer, in Dr Z din's opinion 
Image* were not used onglnnllv A cUv stntue of about 
life-size was, however found in th* middle of the altar- 
chamber, the style indiciting a date ubout 600 bc The 
Hrtlrle concludes — 11 W e must wmt to see what Prof 
Meistcr will make of the hundred and more inscriptions 
discovered As vet ever)thing supports mv surmise that 
on the hill of the Incense-altar at Randi, not only on 
incensc-altar of Aphrodite Paphla stood, but the most 
famous, the Homeric, Incense-altur of Aphrodite of 
Paphos " 

Earl) In the article the writer refers to ten inscribed 
stones from Randi 11 from secret, prohibited excavations ” 
which were forrunateh purchased bv someone who 
generously presented them to the Cvprus Museum Thin 
is additional evidence, if such be required, of the urgent 
necessltv for strong measure* by the Government for th** 
repression of illicit traffic in objetN of arriueologu il 
Interest in this island and elsewhere A C H 

AIMS OF ASTRONOMY OF PRECISION 1 
T^HE science of precise physical measurement is one 
x which does not readllv appeal lo those not immedi¬ 
ately concerned, either with the methods or results An 
authoritative statement that the sun’s distance from the 
earth is 93,880,000 miles may excite wonder, but scarcely 
more than will the statement that it Is approximately 

1 from lbs p r sti do e tt al address delivered before ihe £oyd Society J 
South Airies on April eo, ^10, bv 8. S. Hough, FRS Published 10 t h 
Tmmtetioee of the Society, vol iL, put 1 
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93,000,000, except In the minds of those who are in some 
measure acquainted with the laborious processes by which 
the two extra figures are derived Jn fact, I have not 
infrequently heard the methods of observation used 
described by some such epithet ns '• hair-splitting ” For 
this reason I think I cannot do better to-night than to 
describe to you, without entering into technu.nl details of 
the methods unployed, some of the aims and objects to 
which modern astronomy of precision is devoted, and which 
render essential none but the highest refinements that 
human ingenuity con devise 

Perhaps the primary reason whv astrononn appeals to 
the popular tmugln itlon in a higher degree than other 
sciences is that nstronomy is par excellence thi scienu, of 
prediction True, thi days are now past wlun nn astro¬ 
nomer U regurded except bv the most ignorant, as gifted 
with supernatural power* and capnble of pndicting events 
that can have no conceivable relatioriHhip with th< objects 
of his researches, or when an unscrupulous astronomer 
could utilise his |lowers of prediction for imposing on the 
world at large m the face of the criticisms of fellow- 
workers In collateral branches of science Nevertheless, it 
li only necessary to point to any of the Irndmg nlmanacs 
to establish the undoubted claim of astronomy to a con¬ 
siderable predictive capacity in its own legitimate sphere 
These almanacs, prepared in advance, givi from dov to day 
the poutlons of the sun and moon, tilt phenomena of 
eclipses, and various other data with an nccurncy whiih 
can only be called in question bv the most refined tests 
available to astronomers 

How, then, has astronomy acquired this ficulh * The 
answer to this question Is—nt least primarily- bv con¬ 
tinuous and pathnt observation, uxing ulwawt the most 
refined methods of physical measurement available 

A well-devised scheme of observation is h00cur or later 
bound to lead to the d< tec (ton of laws governing phvslc.n 
phenomena if such laws exist Thus it wis the planetarv 
observations of I\(ho Brahe which led to the dth^tion of 
the laws of planetary motion associated with the mine of 
Kepler 

<Jncp such laws have been established nnd the necessary 
initial data secured, the science of astronomical prediction 
would for the future devolve on the mntheimtinan rather 
than the nstronomir, were it not for two sources of un¬ 
certainty with whiLh the astronomer must continue to con¬ 
cern himself It is evident, on one hand, that we 
cannot infuse, into our predicted phenomen 1 grpnter pre¬ 
cision than that derived from the initial dntn, themselves 
dependent on imperfect observations Howeur well the 
laws governing planetary motions maj b< understood, the 
predicted position of a planet to-day depends on its observed 
positions nt some earlier epoch or epochs and the falli¬ 
bility of the observations made nt these pirlitr «poclis will 
not only pervade all future predictions, but will im vitably 
Increase in amount ns the tpoch of prediction rccedis from 
the epoch of observation For this reason, if the st indird 
of accuracy of prediction is merely to be maintained—and 
the growing requirements of science will scarcely rest con¬ 
tented with this—continuous observation must be main¬ 
tained nnd the data on which predictions are based revised 
from time to time 

I have dealt so far only with the effects of the unavoid¬ 
able* inaccuracies of observations, even when pushed lo 
their utmost refinement, as Influencing results of prediction 
A second connldi ration of even greater importance is the 
validity of the laws associating the predicted with the 
observed phenomena f may illustrate my point again by 
reference to the laws of Kepler It is now well known 
that these laws are only rough approximations to the 
actual truth, and that though thev might bitvc ns a useful 
basis for predict’on over a short intervnl a few 3ears at 
most would suffice, by showing a rapidly increasing de¬ 
parture between the observed and predicted positions of 
the planets, to indicate Ihnt these laws require amend¬ 
ment 

That the direc\on this amendment should take followed 
so soon on the original discovery of Kepler’s laws was 
rtufc fd the genfur or Newton, who showed that the theory 
of universal gravitation propounded by him not only 
adequately accounted for the laws enunciated by Kepler, 
annotated to their imperfections, buf served to coordinate 
Sf ^p* to ■ single cause even more recondite phenomena 
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such as the leading inequalities In the motion of the moon, 
the processional motion of the earth, and the phenomena 
of the tides Ihis theory further reduced to order those 
astronomical vagaries the comets, showing that, so long 
at least as they remained within the precincts of the solar 
system, their motions were governed by It, while observa¬ 
tions of double stars have established beyond question that 
even remote parts of the universe are still subject to tip 
same laws 

The dynamical laws propounded by Newton, which to¬ 
day virtually form the basis of all astronomical prediction, 
enable us to trace buck us well as to trace forward the 
hutor\ of the solar system, and to confront modem 
observations with hjsiomul records Needless to say, in 
but run, instances do these records possess the necessary 
elements of precision to stn ngthen the existing data re¬ 
quired by the astronomer, but there are important excep¬ 
tions For instance, n viry small uncertainty In thq 
“ elements," which in conjunction with Newton's laws 
govern the motion of the moon, will produce by lapse of 
time a large change In tin, comparatively small area of 
the earth's surface our uhich a total eclipse of the sun 
is visible as such Thus u record that a particular eclipse 
was seen as total in a given locality becomes nn observa¬ 
tion of precision, provided onlv the chronological date at 
which the eclipse occurred tan be traced with sufficient 
certainty to ensure (lie identification of the eclipse 
concerned 

The confrontation of modern with historical observa¬ 
tions of such a chancier has served to establish betond 
question the high degree of ireur lev with which the laws 
of Newton represent th* motions within the sol tr sistem, 
and their trustworthiness is n basis of prediction for unrn, 
perhaps for centuries, to come It is, however, on 
various grounds quite cert tin that these laws in themselves 
are not absolute, fir-re at lung though they are, and that 
thev in turn, like those of Kepler, must be superseded by 
laws still morr exact 

Until such laws are discovered there will alwny* remain 
nn elemrnt of uncf rt nnt), apart from that due to the 
initial data affecting nil pn dieted phenomena—an un¬ 
certainty which can onlv be n moved when the phenomena 
cense to be prospeciive, nnd when thev can be confronted 
with later ns well as with earlier observations 

The fact, however, that the laws of gravitation vield 
such a close represenintion of the observed motions within 
the solar svstem throughout historic time renders the 
detection of a departure from these laws a question of 
extreme delicacy, nut none the less essential, If prediction 
I* to be secured for long periods in advance 

I have selected my illustrations largely from the solar 
system chiefly on the grounds that, thanks to the New¬ 
tonian lows, It is here that, In spite of the immense 
mathematic nl difficulties which have had to be faced, 
astronomical prediction has attained Its greatest triumphs 
f wish now to divert attention lo the stars In so fur as 
these form the fiducial points to which the motions of the 
planets and other members of the solar system are re¬ 
ferred, it 1* essential that the positions of a limited 
number, at least, should be ditermlncd with the highest 
possible accuracy Anv uncertainty in their positions will 
undoubtedly be refitcted In the positions of the planets, 
and will consfitute one of those sources of error 10 liable 
to increase with time, and under efforts at prediction, if 
not entirely nugatory, ut least partially ineffective 

The universe of so-called 11 fivd stars 11 Is not invariable 
In aspect, though Its changes, for the most part, are of so 
minute a character that the> can only be surely detected 
either by the most delicate measurements or by their 
cumulative effect over long intervals of time It is chleflv 
through a study of these changes that our knowledge of 
the stellar universe has been acquired in the past, and It 
Is largely to similar means that we look for an extension 
of this knowledge 

Among changes which lend themselves to observation 
for this purpose we may enumerate — 

(i) Changes of the Intensity of the light of the stan 
The origin of these changes, except in a few Instances, 
remains obscure Tn certain cases, however, notably in 
the case of variable stars of th* Algol type, a satisfactory 
explanation of the observed phenomena has been found In 
the motions of a system, governed by laws similar to those 
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open ting In our tolar system, of which the visible star 
£ forms a constituent member* 

(a) Changes of position due to orbital motion in binary 
or multiple stars Where both components of a binary 
•tar are visible! these changes readily admit of direct 
measurement In other cases the existence of a com¬ 
panion Is Inferred to account for regular periodic changes 
of position of the visible component, though this com¬ 
panion cannot be seen cither on account of intrinsic want 
of light or on account of Its close proximity to the primary, 
and the consequent Incapacity of our telescope to render 
the two visually distinct 

These changes are of interest as affording evidence of 
the validity of the Newtonian laws in systems other than 
the solar system 

The changes to which I have so far referred are changes 
which affect isolated stars or groups of stars, but which 
do not occur, at least to a sensible extent, in the generality 
of stars 

I come now to the changes of position due to the earth's 
orbital motion which, on the other hand, may be expected 
tp influence all stars in common Fven where, as in thi 
cases 1 have already spoken of, their influence is obscured 
by orbital motion within the system, when once this 
orbital motion has been thoroughly examined, its laws 
deduced, and due allowance made for It by computation, 
we might expect to find the effects of the earth's motion 
still apparent 

The earth in its orbit round the sun approximately 
describes a circle of 186,000,000 miles In diameter, and its 
successive positions in space at Intervals of six months 
are separated from one another by this extent But 
experience has shown that recurring changes in the 
relative positions of the stars, as viewed at intervals of 
six months—that Is to say, from two different points of 
the universe separated by this vast distance—can only be 
detected In the case of a limited number of stars, and then 
Only by the application of the moat delicate methods of 
measurement specially designed to bring these changes to 
hght 

To the Cape Obsenatory and lti former director, 
Henderson (1833-4), belongs the credit of first producing 
trustworthy evidence of the existence of any fixed stir, for 
which these changes could be unmlstakahfv detected, and 
which, therefore, was not too remote from the solar system 
to permit of its distance being at least roughly determined 
In comparison with the diameter of the earth's orbit 
Henderson's discovery ha* since been fully confirmed by 
later observers, and other stars likely to yield tangible 
results have now been examined As illustrative, how 
ever, of the evasiveness of the quantities sought, and the 
excessive labour bv which only they can be derived, though 
the problem of stillar distance has always been in the 
forefront of astronomical Interest, and has attracted the 
attention of several able observers, the number of stars 
for which well-determined parallaxes hove been published 
up to the present day does not exceed some 400 This 
number is quite insignificant in comparison even with the 
number of stars visible to the naked eye without tele¬ 
scopic aid Moreover, the stars investigated have been, in 
general, selected on the grounds of some a prion proba¬ 
bility of their possessing a measurable parallax, either on 
account of apparent brightness or on account of their 
large apparent motion, and for this reason they can 
scarcely be regarded as typical of the generality of stars 

In order, then, to gauge the depths of the visible 
universe it would appear Imperative that our base-line 
must In some manner be extended The distance of 
186,000,000 miles through which we arc carried in the 
course of a single half-year by the orbital motion of our 
planet round the sun Is so small In comparison with inter¬ 
stellar distances as to give rise to changes In the apparent 
relative positions of stars which, except in the most pro¬ 
nounced Instances, are so Insignificant In amount as to 
defy detection even bj the most refined processes of 
measurement we possess 

How, then, can such an extension of our base-line be 
attained? I have already pointed out that the so-called 
11 fixed stars" are not truly 11 fixed," but that on close 
observation It is found that each star has an apparent 
motion either peculiar to Itself or shared by other neigh¬ 
bouring stars which, with It, constitute aa Independent 
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system. I refer primarily to the visible motion transverse 
to the line of slgnt 

If then our sun, as we may reasonably suppose, Is itself 
a member of the stellar universe, it may be anticipated 
that it too will not be at rest, but will be moving forward 
in space, and the visible motions will be those due to the 
combined effects of the motion of the sun and stars 

That the apparent motions of the stars were not entirely 
fortuitous, but that they could, at least partially, be co¬ 
ordinated throughout the sky as the visible manifestations 
of a single phenomenon, viz a translatory motion of the 
sun with its system of planets through Interstellar space, 
was first pointed out by Sir William Herschel, who further 
indicated that the point of space to which this motion was 
directed was situated in the constellation 11 Hercules " 

Before proceeding to the further consideration of this 
solar motion, I wish first to point out to you how its 
existence at once suggests a means of 14 extending our 
base-line " for the purpose of gauging these interstellar 
depths I have refrained from anv numerical estimates of 
the amount of this motion, as this involves philosophical 
questions into which I do not desire to enter to-night, 
but In order to fix our ideas it is necessary for me to give 
you some notion, at least, of the order of magnitude It 
is now possible to state with some certainty that the speed 
of the sun's motion relatively to the stars as a whole 
amounts to about an kilometres per second, and that the 
space traversed In a single day therefore amounts to rather 
more than 1,000,000 miles, that in a year to about 
400,000,000 miles Thus the stars as seen on two 
occasions a year apart, may be considered as viewed from 
two points in space separated by this length, and It only 
requires lapse of time in order to increase the length to 
an almost Indefinite extent. 

The great scheme for the photographic mapping of the 
heavens at present being carried out on an extensive scale 
by means of the cooperative efforts of the leading observa¬ 
tories of the world will shortly furnish a highly accurate 
delineation of the skies as seen at the commencement of 
the twentieth century This alone has called for too 
centrated effort extending over some twelve year* at least, 
while It would even now scarcely be safe to sav that 
another ten years will see ItB completion An immediate 
repetition is scarcely to be contemplated, though a sub¬ 
sequent repetition at some future epoch, which mav be 
agreed on by astronomers, forms an essential part of the 
programme as originally introduced 

When this scheme is completed in its entirety very 
ample data will be available for the discussion of stelhr 
distribution by the methods I have suggested to vou 

In the meantime, however, in such tentative attempts 
as have been made to fathom the secrets of the universe 
by moans of the study of stellar proper motion, it has 
been necessary to rely on early recorded ex irt observa¬ 
tions It will be clear from what I have already explained 
to you that it is the earliest trustworthy records In com¬ 
parison with the most up-to-date available which will Meld 
the greatest length of base-line, and consequently the most 
trustworthy results For this reason the majority of the 
discussions hitherto attempted have been based on the 
catalogue of Bradley dependent on observations mode bv 
him at Greenwich between the \ears 1750-62 This ec¬ 
logue contains the places of some 3000 stirs observed 
with a precision for surpassing anv similar previous 
observations, and comparing favourably with the best 
modem catalogues The stars selected by Brndlev are 
fairly uniformly distributed over the portions of the *kv 
accessible to him, viz from the North Pole to 30® south 
of the equator 

Unfortunately no earlv catalogue of stars of o\cn 
approximately similar precision exists for the remaining 
region of the sky between 30° S dec and the South Pole, 
and the absence of exact knowledge of these regions for 
the earlier epochs has always hampered these discussions 

The discussion* I refer to have generally had as their 
Immediate objective — 

(1) The determination of the precesNional constant, i r 
the annual amount by which the earth's axis of rotation 
changes Its position In space, and 

(a) The determination of the speed of the solar motion 
and the podtlon of ^he solar apex, 1 e the point In the 
heavens towards which the sun's motion Is directed 
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The discrepancies in these quantities found by different 
Investigators, either starting with different data or 
utilising different methods for the combination and dis¬ 
cussion of the same material, had long been a puzzle to 
astronomers The key to the situation was at length 
furnished by Prof Kapteyn, of Groningen, who, In an 
epoch-making paper read before the British Association in 
Cape Town, first pointed out that the apparent motions 
of the stars Indicated, not merely the existence of a 
single solar apex, but that there were two separate regions 
of the sky towards which a preference was shown by the 
directions of motion of the Bradley stars 

This was a phenomenon which could not be explained 
by a simple motion of translation of the sun, an evidently 
the sun's motion could not be directed to two different 
points simultaneously, and the only feasible explanation 
was that the stars consisted of two groups, and that the 
motion of the sun relatively to one of these groups differed 
from its motion relatively to the other, or that, though 
the stars appeared Intermingled in space, they possessed 
on Independent relative motion, which might be regarded 
as located in one group or In the other, but which was 
shared by all the stars peculiar to the group 

The theory of the existence of two streams or drifts 
of stars thus put forward by Kapteyn has since received 
full confirmation by other investigators, notably by 
Eddington, who based his examination on the early 
observations of Groombrldge, and by Dyaon, who limited 
his discussion to a selected list of stars possessing con¬ 
siderable proper motions 

Recent Investigations at the Cape have led us to ex¬ 
amine In somewhat more minute detail the proper motions 
of the Bradley stars, with the result that, though the 
phenomena first noticed by Kapteyn stand out as the most 
prominent feature, certain subsidiary features of no less 
importance have been brought to light 

I have concerned myself hitherto only with the visible 
motions of the stars transverse to the line of sight, as 
derived by the older methods of measurement The Intro¬ 
duction of the spectroscope Into astronomical research has 
opened up vast new fields Into which, so far as they relate 
to the chemical and physical constitution of the sun and 
stars, it Is not my purpose to enter to-night What I 
with rather to emphasise Is the value of this Instrument 
as a supplement to the older methods in relation to the 
geometrical astronomy of position 

In accordance with the principle laid down by Doppler, 
the wave-length of light received from a source which is 
either receding from or approaching a receiver will appear 
to be modified by an amount dependent in a known 
manner on the velocity of approach or recession If the 
receiver takes the form of a spectroscope which permits 
bv any means, direct or indirect, of the measurement of 
the wave-lengths, and the normal wave-lengths of the 
lines under examination are Independently determined by 
laboratory investigations, the difference between the 
observed and the normal wave-lengths will thus afford a 
means of measuring the velocity of approach or recession 
of the source of light 

Of the precautions necessary to ensure precision It Is 
not my purpose to speak to-night The large spectro¬ 
scope of the Cape Observatory, which we owe to the 
munificence of the late Mr Frank McClean, was from the 
outset constructed with due regard to these precautions, 
so far as they could be foreseen, for the purpose of deter¬ 
mining with the greatest accuracy attainable the radiil 
velocities of stars The Instrument has been already 
successfully used* and Its capabilities have been estab¬ 
lished in an Investigation of the aberration constant of 
light as depending on the apparent variations In the rndial 
velocities of stars resulting from the earth's orbital motion 

From a relatively short series of observations discussed 
by my colleague Dr Halm, this constant has been derived 
with a precision not Inferior to that attained by the best 
series of older observations, and the capabilities of the 
method are yet far from exhausted 

Ml the present time the Instrument Is being devoted to 
a series of observations of all such stars as are accessible 
in the southern skies the spectra of which present 
Efficiently pronounced features to a (knit of measurement, 
^qPmsrily with the view of ascertaining what evidence can 
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be derived from a study of the radial velocities In fegarti 
to the systematic structure of the universe 

A year or two must elapse before the present observing 
programme is completed, but a preliminary discussion of 
the observations already secured In combination with the 
published results derived from similar observations in tbt 
northern hemisphere has revealed the existence of 
anomalies similar to those found from the study of the 
transverse motions—anomalies which can only be recon¬ 
ciled with the two-dnft hypothesis put forward by 
Kapteyn by the further hypothesis that though both drifts 
pervade the whole sky, tney are not similarly distributed 
throughout it 

At present, through scantiness of material, from a study 
of the radial velocities we have been able to do little more 
than discriminate between the two halves of the sky, 
which contain, respectively, the greatest and the least 
proportion of second drift stars It is, however, a fact of 
some significance that the former corresponds very closely 
with that hemisphere which contains the Milky Wayf 
suggesting the phenomenon that Kapteyn'• second drift 
might be identified with the galaxy It was with the view 
of examining this suggestion in the light of the evidence 
which could be secured from the transverse motions of the 
Bradley stars that the discussions I have sketched to you 
to-night were undertaken by Dr Halm 

While they have established almost beyond question the 
rough features of distribution demanded to reconcile the 
radial-velocity determinations, they further point to an 
even more detailed correspondence between the distribu¬ 
tion of galactic stars and the distribution of stars of the 
second drift, leaving but little doubt as to the Identity of 
this second drift with the galaxy It Is this second drift 
which exhibits evidence of structural unity As regards 
the Milky Way, the mere appearance on any fine night 
affords evidence of a similar character, and it Is on this 
account that we have been able to identify the Milky Way 
with the second drift rather than with the first, 

The significance and origin of this structure are as yet 
obscure, but the more Its details are elucidated and the 
essential features established the nearer are we to an 
answer to the question, What is the Milky Way? 

To revert to my original text, I have endeavoured tc 
point out to you the method* of research by which an 
answer Is sought to this and similar questions, and to 
explain to you the reasons why the highest precision 
attainable Is a tint quA non in the conduct of such 
research Thus It it that the study of the large-scale 
phenomena of the universe resolves itself frequently Into 
a study of the minute detail of Instrumental appliances, 
on which must be brought to bear all the knowledge that 
can be derived from other branches of scientific work 
The geologist helps us in the selection of stable founda¬ 
tions on which the engineer ma\ erect our large Instru¬ 
ments Chemistry at.d physics in our photography, our 
optical and electrical appliances, are of dally application, 
while one of the most valued accessories In almost all 
methods of precise measurement Is the spider's web we 
derive from zoology 

Astronomy, in its turn, has done much In the past, and 
In the future will doubtless do more, to assist the develop¬ 
ment of collateral sciences Thus the geologist cannot 
afford to ignore, even if he does not accept as conclusive, 
the evidence furnished by astronomy ss to the nature of 
the earth's crust Exact measurements of space and time 
as conducted In physical laboratories are for the moat part 
conducted by methods first designed to suit the require¬ 
ments of astronomical precision, while In the sun and 
stars chemical phenomena, which may be studied with the 
aid of the spectroscope, are taking place on a scale far 
surpassing anything that can be produced In the labora- 


The value of free Intercourse between workers In the 
various branches of science is certainly Indisputable, and 
I wish to close my address by reference to the opportuni¬ 
ties which our society can afford In this respect Devotees 
even of applied, and still more of pure, science In a young 
country are necessarily few In number and scattered A 
large proportion of these will In the esrly stages of their 
career have been In close association with one or the other 
great centres of scientific activity of the world, ind ’to 
such a feeling of scientific isolation almost amounting to 
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and consequent lack of stimulus, is almost mevlt- 
ftty* Important u irt oar publications. It Is even more 
tittough our monthly meetings and the promotion of 
personal Intercourse that the society can help in Its 
primary duty of the advancement of natural knowledge in 
SSMth Africa 


11 UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Th* diecuselons at a conference of teachers In rural 
schools, held In London on December a8, 1910, under the 
auspices of the National Union erf Teachers, showed that 
teachers ere recognising more fully the desirability of 
‘making the education Tn elementary schools In countn 
districts so far as possible of a practical kind, which will 
train the children for agricultural and other country 
Evocations In later life. A resolution was adopted 
Apanlaously urging that, wherever possible, some teach- 
mg In handicraft and housecraft should be given to 
cwldrah in rural schools, and that, where necessary and 
practicable, centres for Instruction In these subjects should 
be formed It was suggested during the discussion that 
central school farms might be established, where practical 
work on the land could be carried on by boys drafted 
from neighbouring schools It was recognised, also, that 
actual work In a garden abounds In opportunities for the 
best lessons In observation, attention to detail, never 
pitting off until to-morrow what ought to be done to-day, 
as well as the cultivation of the virtues more commonly 
associated with the moral Instruction lesson Another 
resolution, unanimously carried, deplored the continuance 
of the partial exemption system, and declared that the 
time has arrived when no child shall be either partially 
or totally exempt from attendance at school before four¬ 
teen years of age A discussion on continuation schools 
In rural districts revealed some diversity of opinion, but 
the meeting eventually decided that, having regard to the 
Impossibility of satisfactorily organising and coordinating 
continuation work in rural districts, where children arc 
at present allowed to secure partial exemption from school 
attendance at the early age of eleven or twelve for the 
purpose of employment, no exemption, either partial or 
whole-time, from day-school attendance should be granted 
until the age of fourteen years Is attained, all wage- 
earning child labour out of school hours under the age 
of fourteen should be forbidden by law, and these con¬ 
ditions having been secured, a system of compulsory 
attendance at continuation schools or other suitable educa¬ 
tional Institutions from the age of fourteen to eighteen, 
accompanied by provisions which should safeguard young 
people against undue physical or mental overstrain, should 
be an integral part of a national system of education 

SOCIETIES AND ACADEMIES 

Dublin 

Royal Dublin Society, December ao, 191a—Mr R 
Lloyd Fraeger In the chair—Dr J H. Poilok The 
vacuum-tube spectra of the vapours of some metals and 
metallic chlorides (part 1) By the use of a new form of 
vacuum tube, made entirely of quartz, which the author 
has recently devised, he can readily obtain photographs of 
The whole of the vacuum-tube spectra of the vapours of 
metals and metallic chlorides In the present paper the 
author gives a description of the quartz vacuum tube and 
photographs of the spectra of the vapours of mercury, 
sine, cadmium, arsenic, and antimony, together with 
photographs of the spectra of their chlorides, under vary¬ 
ing conditions The vapours of the metals and their com¬ 
pounds, so far examined, show substantially the same line 
spectrum in the vacuum tube that they do when metallic 
electrodes are sparked In air When a condenser Is intro¬ 
duced In the circuit, the metal and its oompound show 
precisely the seme change of spectrum, which would seem 
to indicate that the changes take place in the vibrating 
atom If a large amount of vapour of the chloride U 
present without a condenser, bands are seen In addition 
to the line spectrum of the metal, and these appear to be 
due to the particular oompound present, and must there¬ 
fore be connected with the vibrations of the molecule 
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—Dr. G H. Fsthy b rldft Considerations and experi¬ 
ments on the infection of potato plants with the blight- 
fungus LPhytcbhlhora infestans) by means of mycelium 
derived direct from the planted tubers The theory recently 
advocated by Masses, that the potato crop becomes 
attacked with the “ blight,” not by means of the 11 sporw ” 
of P infiitwu, but by means of the mycelium of this 
fungus, which, after (ring dormant for a long period, 
passes from the planted tubers Into the nearly full-grown 
stalks. Is criticised, and it Is pointed out how difficult It 
Is to reconcile this mode of Infection with the well-known 
facts of the disease It Is shown that, owing to the 
absence of controls, the experimental evidence on which 
the theory is based Is quite worthless A repetition of the 
experiments, carried out by the author with the necessary 
controls, gave results exactly the opposite to those on 
which the theory Is based.—Rev. H C Brown# Some 
suggested Improvement In eplcycllc variable gears The 
Improvement applies specially to the modern bicycle, and 
consists In effecting the complete separation of the eplcycllc 
train from all the moving parts on the middle tpeea, so 
that the friction la reduced to the same amount as if the 
machine were a tingle-geared machine, J e so that there 
is no movement except that of the ball races at each end 
of the axle The high and low speeds are also Improved 
by getting rid of all friction due to over-running pawls or 
the unnecessary rubbing of parts. The middle speed la 
produced directly by the engagement of the driving member 
with the hub, the eplcycllc train being completely detached 
and in no contact with any of the moving parts The 
linking up of the gear tram with the drive for the high 
and tow speeds Is effected in a simple manner by the use 
of spring trigger pawls Some care has been given to the 
construction of the eplcycllc train so that It may be a 
proper mechanical unit In Itself Instead of being a some¬ 
what loose assemblage of wheels With this object, the 
wheels of the train are provided with friction discs reach¬ 
ing to the pitch lines, and the friction between the elements 
of the train Is thereby reduced to rolling friction 

Paws 

Academy of Sciences, December vj , 1910 —M 6mlle 
Picard In the chair—A Qalllot The analytical theory 
and tables of motion of Jupiter, by Le Verrier Additions 
and rectifications. These tables represent with sufficient 
exactitude the observations made between 1750 and 1869 
From 1870, the comparison of the observed and calculated 
positions shows Increasing discrepancies The tables for 
Jupiter have now been recalculated, and the results com¬ 
pared with observations for the period 1750 to 190&-7 — 
Paul l ab atlsr A method for causing two substances to 
react In the electric arc The method described by M 
Salmon In a recent note (December 5) was anticipated 
by the author In 1899 —W Klllan and iM Qlvnoux 
An attempt to coordinate the levels of the pebble beds and 
terraces of the Bas-Dauphlnd—The perpetual secretary 
announced the death of Armand Sabatier, correspondant 
for the section of anatomy and zoology—J Oulllaumo 
Observations of the sun made at the Observatory of Lyons 
during the third quarter of iqio Observations were 
possible on sixty-four days during the quarter Three 
tables of the results are given, showing number of spots, 
their distribution In latitude, and the distribution of the 
facuUe in latitude—Maurice Servant The transforma¬ 
tions of surfaces applicable to surfaces of the second 
degree —T Lai—00 Left-handed symmetrical nuclei — 

G K ewa lswi kl The formulae of Frenet in functional 
space— L Zorottl The equations of motion of a viscous 
fluid —G dm Prossynsfcl The application of the gyro¬ 
scope and of co m p r e s sed air to taking kinematographlc 
views The gyroscope Is driven by compressed air, and 
is attached to the camera In such a manner as to suppress 
or deaden small vibrations —Jean ksoqu—I The 

positive magneto-optic effect presented by the phosphor¬ 
escence bands of rubles and emeralds, and the relations 
between emission and absorption In a magnetic field — 
J Th ov et 1 Photometry and the utilisation of coloured 
sources of light A description of a new empirical speetro- 
photometrlc method —Daniel Bsrthslot and Henry 
O aud so bQw The principal types of photolysis of organic 
compounds by the eultra-violet ravs The photolysla of 
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primary alcohol* u characterised by the predominance of 
nydroKcn and absence of carbon dioxide with secondary 
and tertiary alcohols the proportion of hydrogen is re 
duced being replaced by methane and its homologues 
Aldehydes give a gas containing carbon monoxide as the 
chief constituent, whilst carbon dioxide predominates for 
the fatty acids —M Nasty The equilibria between 

potassium bicarbonate and hydrated magnesium carbonate 
—Georges Dsnlges A new reaction for cupreine The 
reagent used u a mixture of water copper sulphate 
ammonia and hydrogen peroxide Cupreine gives d deep 
emerald green coloration after adding some alcohol —M 
Hanrlot Brown gold This name is applied to the gold 
left after treating a gold-silver alloy (20 per cent gold) 
with mtnc acid This is not pure gold, but contains traces 
of silver copper and lead and also of nitric and even 
ilthough the washings with water are free fr m acid 
This gold undergoes changes in colour and volume on 
heating a description of these being given in detail — 
F Rod room The action of some esters on the mono 
sodium derivative of betuyl cyanide In a proteding papei 
it has bttn shown that tht sodium d nvativt 
C t H til NiCN reacts with the esters of the f Ut\ acids 
giving ompounds of the type 0,11, CH (C N) CO R and 
in the present note the reaction is exti nded to estirs of 
the monob imc aromatic acids —M Lssplssu 1 lit con 
denial on of acrolein bromide with malonic aud The 
saturated acid CH a Br (CHBr)j Cll, CO,H 11 obtained 
inst 11 of the unsaturated acid expected —I Tohoufssff 
ind r Isrbln ihe complex salts of cert 11 n amino 
acids \n decount of the preparation and properli s of 
some chromium salts of glycine and its homologues — 
P Plwrron A method of preparation of the aromatic 
Acylguan dines —I H Philippa 1 he glucodeconie 

acids Pierre Irstssu The addition of hydrogen in 
presence of palladium application to pheninlhrene 
Palladium was used in the form of spong block and 
precipitated metal phenonthrem tetrahulride being 
formed —MM Aohslms and Irtsaon A method fer 
determining the presence of one or weral diastases in a 
liquid—W Vsmsdshy and Mile F Nvoutsky Ihe 
chemic il distinction between orthose and m crockne 
Lithium and rubidium hdve been found in various micro 
clines this is opposed to the rule for distinguishing 
orthose from microclinc based on the absence of lithium 
and rubidium in the latter —Auguste Ohtvslltr New 
evidence on Voandseta Potssom L Matrvohot The 
new cultuic of an edible mushroom PUurotus cornuco 
ptoxd s —G Andr4 lhe conservation of saline matters 
during the growth of an annua] plant —Henri Aguihon 
Ihe acqutr ment by muze of immunity with respect to 
boron compounds —-P MssS Induced ripening of st ds 

1 he intig rminativc action of acetaldehyde —P A 

Danfssrd The action of light upon chlorophyll — 
P Ammsns lhe existence of a perennial nee in 

Senegal P Eouln and P Aaesl The lipoid natur of 
on acti\e substance becrtlcd by the yfllow Ixxh in 

mammals —Louis LAploquw The n latmn of the 
enccphilic weight to the retinal surface in some otd of 
mummnls \ new s t of experimental lesult* tonfirmmg 
the views announced in a pievious paper —L Hoiutrd 
The mod of iction of Astcrolecanium external pinsites 
of stems—August Mlohal The structure of th d)tra 
of Halasydna gelatitwui Fabre Domsrffus aid R 
UffSfidrs A method of detneting Bacterium c h in 
anaerobit cultures in waters dnd oysters The develop¬ 
ment is earned out in the absence of dir this modification 
of the usuil methods removes some ambiguities from the 
reaction h Doumsr Fpilepsy and constipation ( ascs 
are cited in which the epilepsy was directly connected with 
constipation electrical treatment of the abdomen result 
ing in the removal of iht constipation completely sup¬ 

pressed the attacks of epilepsy —M Qodfroy Some 
results of the study of the Antarctic tides observed in the 
course of the French expedition to the South Pole rhe 
results of the analysis of the obaerved data are not in 

acaCrd with the views of Whewell or the mor recent 

hypothesis of R A Harris and show that the tid s in 
this region are very complex —Georges HsrvS The 

instructions given by the National Institute (tint and 
V»ond class) to Captain Baudtn for^his voyage of dis 
cAcrv in the Antarctic (1800-4) 
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MIGRATORY BIRDS 

Jfci Book of Migratory Birds, mot with on Holy 
Island and the Northumbrian Coast , to which is 
added descriptive Accounts of Wild Fowling on the 
Mud Flats , with Notes on the General Natural 
History of this District , By W. H&lliday Pp 
*5$ (London J Ouseley, Ltd, n d) Price 55 
net 

HE obtrusive title of a work should, we think, be 
more closely descriptive of its contents than that 
of tlje volume now before us “The Book of Migra- 
tyNry Birds*’—the title conspicuously appearing on its 
cover—excites hopes m the ornithologist of a com¬ 
prehensive contribution to a branch of his science of 
unquestioned interest His momentary disappoint¬ 
ment, on discovering from the continuation of the title 
inside, the restriction of its scope to the Northumbrian 
ctast, may perhaps be relieved on his recalling the 
fact that the district, with its offshore islands and 
lighthouses, forms a migration-observatory from 
which a keen and persistent watcher might be ex¬ 
pected to make valuable contributions to the 
question His annoyance, however, will be acute 
when, on dipping into its pages, he finds the volume 
to be only a mdlange of articles, strung together in 
the most casual way, and evidently originally con¬ 
tributed to some newspaper or journal in which either 
science wax not a strong point or the editorial super¬ 
vision was far from exacting 

Hie first part consists of a score of essays, not one 
without need of vigorous revision by a competent 
zoologist, while the second describes a certain number 
of the species of the Northumbrian coast individually, 
the book, however, makes no serious contribution to 
migration data, nor adds anything new to the 
history of the species observed The first thirty-seven 
pages are alone specially devoted to the bird-life of 
Lindisfarne and the Fame islands, but the short and 
desultory notes on the species mentioned will hardly 
repay the reader for his time The succeeding three 
essays deal with “wild-fowling" as far removed from 
Hply Island as North Kent, with 41 a few comments 
on sport," and 44 how I became a naturalist," this last 
filling eight pages, of which five contributed by 
another pen, have no connection in the world with 
the autobiography With the following two, on 44 bird 
migration" and 14 bird migration from America to 
Europe," hope rises that at last some new ideas on 
the subject giving its dominating title to the 
book are to be disclosed We are not disappointed 
by the author 

"Whatever theory is advanced [on this absorbingly 
interesting question] the idea," writes Mr Halliday, 
" baffles the most devoted student of natural history 
Yet die query as to the causes of the northern or 
spring exodus has prompted me to make an effort to 
explain those laws. Almost without excep¬ 
tion . . scientists are agreed that previous to 
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the period termed the Glacial or Ice age, climates 
were non-zooai—that is, that they were of the Seme 
general temperature everywhere from pole to pole, 
rirst, that there was an epoch of torrid heat followed 
by one of tropical heat, and succeeded by one of tem¬ 
perate heat, which gradually passed into one of exces¬ 
sive cold, during which ppnod the higher lands wdre 
snow-covered, , Since this age the climates hgve 
become zonal—a condition which seems to us moot 
natural, because man remembers naught to the con- 
trary.[ I] rhe geological record shows us, however, 
that everywhere from pole to pole the same life existed 
during ail the periods before the latter part of the 
temperate Tertiary epoch. Aside from these differ¬ 
ences of temperature resulting from elevation • • 

there were in the nature of things few reasons for 
migrations of either fauna or flora . when finally 
the gradual transition from earth-heat control to sun- 
heat control had taken place, and the Ice age began, 
these wanderings to and fro become systematic and 
periodical. The stronger and more active individuals 
pushed further on than their fellows, as they climbed 
up further on mountain sides, thereby forming a data 
apart They mated and founded new varieties 
So here we nave, m Its earliest and simplest form, the 
origin of the migratory movements of animals which 
have developed to such an extent In this day under 
the present zonal distribution of dimates Thus we 
may conclude," adds the author, 44 that, beginning with 
the first modifications of climate, perhaps at the com¬ 
mencement of the Pleistocene era, the various forms 
of life being suited to a uniform environment sought 
in their wanderings to and fro, the continuance of 
these conditions " 

So here at last we have the final word on phenomena 
which have puz7led generations of ornithologists and 
others I 

After such epoch-making discourses as these, a dozen 
other essays—-evident reprints—follow on a variety 
of matters unconnected with the subject of the book, 
yet containing many entertaining observations not to 
be found in more recent ornithological histories 1 

The second part of the book describes Individually 
forty-two spedes only out of the ninety listed on p. aa 
as the more or less complete avifauna of Holy Island 
and region They are not arranged in any dasdfica- 
tory order, nor, in many cases, do they appear under 
the generic and spedfic names which are usually given 
them by the rules of nomenclature Fuller and more 
accurate accounts of these spedes are to be found in a 
score of well-known histories of British birds We are 
staggered to find in this catalogue of Northumbrian 
birds the names of the cassowary and the ostrich, 
sandwiched between the quail and the merlin We 
live and learn, however 1 Of the two final essays, 
both of which appear under the headline of 44 The Book 
of Migratory Birds, 44 the one on North Sea seals may 
be legitimately induded in a work on Northumbrian 
natural history; but it is a far cry from longshoring 
on Lindisfarne to 44 seal-hunting in Greenland," which 
Is the title of the other. The author, however, makes 
his own apologies in these words — 

44 If the able and experienced chroniclers of the 
migrants in-the past have written craving the indul¬ 
gence of the reader, I fed I am infinitely more In need 
of such indulgence, and as a man is but mortal • • 
his best work Isfoft-times a sorry attempt" 



M 


330 


NATURE 


[January 12, 1911 


PRINCIPLES OF ANALYTICAL CHEMISTRY 

Thcorettcal Principles of the Methods of Analytical 
Chemistry based upon Chemical Reactions By 
Prof M G Chesneau Authorised translation by 
Prof Azanah Thomas Lincoln and Prof David 
Hobart Carnahan Pp *+184 (New York The 
Macmillan Co , London Macmillan and Co., 
Ltd , 1910) Price ys, 6 d. net. 

N the introduction It is stated that this book re¬ 
presents the reproduction of a senes of lectures 
delivered m the College de France on the principles 
involved in the methods of analytical chemistry The 
reversible and irreversible reactions which are in¬ 
volved in analytical processes are discussed, on the 
one hand, from the point of view of the theory of 
electrolytic association and, on the other, from that 
of the heat changes which accompany these reactions 
It Is obvious that the comparative examination of 
the facts of analytical chemistry from these two 
points of view represents a theme to which consider¬ 
able interest would attach if the comparison were 
made by a chemist thoroughly familiar with both 
aspects of the question, and yet untrammelled by 
adhesion to any particular doctrine Unfortunately 
this is not the case, and It Is perhaps partly due to 
the author's lack of familiarity with the present posi¬ 
tion of the ionic theory that his verdict is given in 
favour of the so-called calorimetric theory The 
evidence which leads to this result is very far from 
convincing, for whereas great stress is laid on the 
difficulties, real and apparent, which are involved in 
the adoption of the ionic theory, the improbable con¬ 
sequences which attach to the application of the 
calorimetric hypothesis are accepted without criticism 
Only a brief reference can be made to a few of the 
many points which call for comment in terms of 
the calorimetric theory we find that acids are classified 
as strong, medium, and weak according to the quan¬ 
tities of heat liberated in the process of neutralisation 
The decrease in the activity of a weak base, such as 
ammonia, on the addition of a corresponding salt, is 
attributed to the production of acid by hydrolytic de¬ 
composition of the salt An attempt is made to 
refute the ionic explanation of the similar influence 
of salts on weak acids by reference to experiments on 
the rate of solution of zinc in solutions of acetic acid 
to which various metallic acetates were added Such 
experiments are In reality of far too complicated a 
nature to allow of the results being interpreted in 
favour of or against any particular theory 
In the discussion of osmotic pressure, the early 
measurements of Pfeffer and Ponsot are cited, but no 
reference whatever is made to the work of Morse 
and his collaborators, or to that of Hartley and the 
Earl of Berkeley. 

Certain generalisations, drawn by Ponsot from 
transport measurements by Chassy, are brought for¬ 
ward as being more important than all the excellent 
cxpprlmental work done on the subject from the time 
of Hlttorf onwards. Here, as in so many other in¬ 
stances, the lade of the author's knowledge of recent 
v%k on the nature) of solutions of s^ts is lamentably 

Went. 
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lit the treatment of indicators, Ostwald'm long* 
discarded ionic explanation is the only one which the 
author sees fit to compare with that based upon the 
calorimetric theory 

These references suffice to indicate that the author 
has failed to do justice to his subject, but this review 
would be Incomplete if attention were not directed 
to the unsatisfactory character of the translation. In 
view of the fact that the academic title of the second 
translator is that of associate professor of Romance 
languages, a rendering of the original into tolerable 
English might have been reasonably expected To 
show that this anticipation is not fulfilled, the first 
paragraph on p 4 may be quoted — 

"The processes of analytical chemistry consist, In 
general, in bringing each clement successively to the 
state of a definite compound in a final system, formed 
of distinct phases, whose nature lends itself easily to 
a separation by purely mechanical processes " 

This conglomeration would appear to be the result 
of a too literal translation 

Apart from the publisher's share in the production 
of the work, the reviewer can find nothing to recom¬ 
mend it, and the translation represents a good deal of 
misspent time and energy H M Dawson 


MORE MOSQUITOES 

A Monograph of the Culictdae or Mosquitoes Mainly 
Compiled from Collections Received at the British 
Museum By Fred V Theobald Vol v Pp xv + 
646 + 6 plates (London British Museum (Natural 

History), Longmans and Co , B Quaritch, and 
Dulau and Co , 1910 ) Price 1 1 5* 

OME few years ago a critic observed that, owing 
to the system of classification adopted for the 
Culicidse, to describe a new species "and call it a 
genus" was far easier than to determine Its true 
systematic position Since then, such has been the 
activity of genus-makers, the condition of affairs as 
regards the nomenclature and taxonomy of the known 
mosquitoes has become infinitely worse No ento¬ 
mologist of repute will deny that, were characters so 
trivial as those now employed for the distinction of 
most of the so-called " genera " amone Culicldss made 
use of in other orders of insects, or In other families 
of Diptera, the result would be little short of chaos 
Sooner or later the whole question of mosquito classi¬ 
fication will have to be reconsidered; meanwhile the 
subject awaits the advent of a properly qualified 
systematise gifted with breadth of view and possess¬ 
ing a sound knowledge of fundamental principles. 

The book before us, which is a continuation, and, 
in some respects, a risumi of the previously published 
volumes of Mr Theobald’s well-known work, is con¬ 
structed upon the same lines as its predecessors, and 
certainly bears witness to the industry of Its author 
We are told in the "Introduction" that, since the 
appearance of vol Iv in 1907, the genera of Cutidda 
have been increased by twenty-one and the recognised 
species by no fewer than three hundred and ninety- 
two, though it would seem that not all of the Utter 
are actually new, thirteen of the generfl, however, 
and eighty of the species are now described for the 
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first time Since the first two volumes of the mono¬ 
graph (published In 1901) have long been out of print, 
the appearance of the present instalment Is opportune, 
and the tables for the determination of genera and 
spddes, with which it is copiously provided, will doubt¬ 
less prove useful to many. The figures are clear and 
well executed, and misprints are few 

The author’s English, however, not infrequently 
makes the sensitive reader shudder, for instance, the 
first sentence of the book includes the word*, “they 
tabulate as follows," and this remarkable phrase, In 
which " tabulate " is used as an intransitive verb, is 
repeated again and again in the course of the volume 
As additional examples of faulty phraseology we may 
quote 1 “ It probably comes in Mytomyxa " (p 22), 
“it cqnnot be said as to what ptetus really is 11 (p 25), 
“ A number of allied genera come around it and they 
keep on increasing in number " (p 151) More serious 
than this Is a flagrant error in terminology Diptera, 
as is well known, have a five-join ted tarsus, but Mr 
Theobald not only employs the objectionable, because 
etymologically incorrect, term 11 metatarsus " for the 
first joint of the tarsus, but calls the second and third 
joints the “ first and second tarsals," and so on, this 
is confusing as well as wrong, and would lead a 
novice to suppose that in the Cuhcidse the tarsus is 
four-jointed 

With reference to the disseminator of yellow fever, 
it may be noted that the author has decided to retain 
the name Stegomyia fasaata, Fabr , instead of re¬ 
garding the specific designation as preoccupied and 
substituting for it calopus, Mg , as is the practice in 
the United States On the ground of common sense 
as well as expediency, the course adopted in the British 
Museum monograph, though not in accordance with 
the accepted rules of zoological nomenclature, is un¬ 
doubtedly the best Mr Theobald should not, how¬ 
ever, perpetuate a slip made in his last volume, by 
stating that “Villiers described a mosquito (1789) as 
Culex faseiatus," the original author of the name in 
question, which dates from 1764, being O F Midler, 
whose brief description, accompanied by a reference 
to the work in which it appeared, was copied by de 
VUlers (not Villiers) in 1789 


PHILOSOPHY 

Philosophical Essays By B Russell, F R S Pp 
vii+185 (London Longmans, Green and Co, 
1910) Price 65 net 

HE subject-matter of Mr Russell's book may be 
gathered from the titles of his chapters—“The 
Elements of Ethics," "The Free Man's Worship," 
"The Study of Mathematics," "Pragmatism," 
" William James’s Conception of Truth," “The Monis¬ 
tic Theory of Truth," "On the Nature of Truth and 
Falsehood ” With the exception of the last, all arc 
reprlntf, with some alterations, of articles which have 
appeared In the New Quarterly, Htbbert Journal, /«- 
dependent Review, Albany Reviewj Edinburgh Review, 
apd Proceedings of the Aristotelian Society 
In the first essay the author states hjs own deter- 
mlnlst convictions, and points out that ^determinism 
vdoes not interfere with moral-, for, as a matter of 
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fact, people never do believe that anyone else’* actions 
are not determined by motives, however much they 
may think themselves free 

“If we really believed that other people's actions 
did not have causes, we should never try to influence 
other people’s actions" ’Most morality absolutely 
depends upon the assumption that volitions have 
causes " 

In the third essay there is n fine statement of the 
“supreme beauty—a beauty cold and austere, like 
thnt of sculpture," which the mathematician sees in 
his subject, also some good hints on teaching But 
the largest part of the hook, and perhaps the most 
interesting, is that in which the author combats the 
new philosophy—or some aspects of it—which Is 
mainly represented by Dr Schiller, now that its great 
American protagonist is gone from among us, to the 
regret of all students, whether disciples or philosophical 
enemies 

Mr Russell is an empiricist, and therefore agrees 
with pragmatism's readiness to treat all philosophical 
tenets as working hypotheses only, but he dissents 
from its conception of the nature of truth If utility 
is to be a criterion of truth, it is not a useful criterion, 
for it is usually harder to discover whether a belief Is 
useful than whether it is true (e g papal infallibility). 
Therefore the pragmatist theory does not " work," and 
the pragmatists are hoist with their own favourite 
petard. As to the “will to believe/’ Prof James 
ignores the distinction between believing and enter¬ 
taining an hypothesis If a man comes to a fork in 
the road, and does not know which branch to take, 
it Is a "forced option" from the point of view of 
action, for he must take one of them if he is to arrive 
at his destination But his belief is not forced He 
neither believes nor dllbclieves that he is on the right 
road, until he finds out by asking somebody, or by 
sign-posts, or from other sources of information The 
WUl to Believe " assumes that if we do not completely 
believe an hypothesis, we must either completely dis¬ 
believe it or wholly suspend judgment" But the fact 
is that all experiment, both In science and dally life, 
implies a state of mind which accepts neither alterna¬ 
tive Actions are based on probabilities 

There Is much further acute criticism, but the author 
expresses his great respect and esteem for William 
James, and his deep sense of the public and private 
loss occasioned by his death 


HEREDITY. 

Heredity in the Light of Recent Research By I* 
Doncaster (Cambridge Manuals of Science and 
Literature.) Pp x+140 (Cambridge University 
Press, 1910) Price is net 

R DONCASTER has performed a remarkablo 
feat in condensing into so small a space such 
an admirable introduction to the study of heredity 
in the tight of recent research He writes clearly, 
without dogmatism, he treats fairly both the Mendelian 
and the biometric schools, and shows excellent judg¬ 
ment in what he includes and in what he omits 
The book begin# with a discussion on the nature 
of heredity and variation, showing how the study of 
one is bound up with that of tho other, and how both 
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bear on the problem of evolution The different kinds 
of variation, their nature and their causes, 
next come in for consideration, and the methods 
of investigating them are dealt with Then 
follows a chapter on the statistical study of heredity, 
which includes a description of the simplest method 
of measuring correlation Chapters v. and vi treat 
of the MendeUan form of Inheritance, both as It is 
seen In a single pair of allelomorphs, and when It is 
complicated, as in the inheritance of coat colour in 
rats and mice, by the dependence of the character on 
two separately inheritable factors This is succeeded 
by a discussion 41 on some disputed questions,” which 
range from the apparent Incomplete segregation of 
coat-characters In the descendants of a cross between 
long-haired (Angora) and short-haired guinea-pigs to 
the inheritance of acquired modifications The treat¬ 
ment of these problems Is suggestive rather than 
exhaustive 

The final chapter deals with heredity In man The 
more important conclusions obtained by the use of 
statistical methods are mentioned, and cases are 
described where the inheritance of particular char¬ 
acters may be explained on MendeUan Unes Among 
the latter are Included the presence or absence of pig¬ 
ment in thq front of the Iris observed by Hurst, and 
Nettleship’s remarkable pedigree of ” night-blindness,” 
which appears to behave as a MendeUan dominant 
FlnaUy, the Importance of inheritance in the con¬ 
sideration of certain sociological questions is Insisted 
on Two appendices are added, (1) 11 Historical Sum¬ 
mary of Theories of Heredity," and (il) ” The Material 
Basis of Inheritance ” 

The excellence of the print and paper ore deserving 
Of especial mention The latter is thin but opaque, 
with a very smooth, but not an offensively glossy sur¬ 
face This enables the diagrams of variation and 
pedigrees, &c , to be reproduced very clearly though 
dn a smaU scale, while the half-tone blocks are better 
printed than in many a more expensive work 

E H J S 


EARLY EGYPTIAN REMAINS 
The Tomb of Two Brothers By Miss M A Murray 
1 (Handbook, Manchester Museum.) Pp 79+21 
* plates. (Manchester • Sherratt and Hughes, Lon¬ 
don Dulau and Co , 1910) Price 5s 

I N 1907, during the exploration of a series of tombs 
at Der Rifeh, the cemetery of the ancient 
Egyptian town of Shas-hoAp, near Assiut, a con¬ 
cealed and hitherto unrifled chamber was discovered. 
Prof Flinders Petrie, recognising the importance of the 
contents being kept together and scientifically examined, 
suggested that in consideration of a subsidy towards 
the work at Memphis, the tomb and its contents 
should be placed fit the disposal of the Manchester 
Musfum. Through the liberality of friends the sum 
required, with a balance sufficient to defray the cost 
Of the present monograph, was provided. The report 
been edited by Miss M. A. Murray, who has 
sraired contributions from experts en the many points 
of Interest connected with the discovery. 

The tomb belongs to the twelfth dynasty, and sup- 
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plies two of the earliest mummies which have hitherto 
been subjected to scientific examination They were 
placed In highly decorated coffins enclosed in elaborate 
cases, While the viscera were, as usual, deposited in 
so-called cariopic jars. Each of the deceased was pro¬ 
vided with a statuette as a home for the Ka, or separ¬ 
able soql, and the chamber also contained two figures 
of girls bearing offerings tor the dead, and boats 
provided for the journey of the soul to its final rest 
Various novel and interesting questions are dis¬ 
cussed by Dr J Cameron in his elaborate report on 
the anatomy of the remains The Inscriptions indi¬ 
cate that the bodies are those of two personages 
named respectively Nekht-ankh and Knumu-nekht, 
tiie former an elderly man, the latter middle-aged, 
both of small stature, about 5 feet 3 inches high 
The slimness, delicate moulding, and faintness of the 
muscular impressions in the case of Nekht-ankh indi¬ 
cate a feminine type, and Dr. Cameron infers that 
he was a eunuch, or at least he designates the type 
as eunuchbid Further, the extraordinary fact is dis¬ 
closed that on him the operation of aubinaston, fami¬ 
liar to all students of Australian native tribes, but 
hitherto not recognised in Egypt, had been performed. 
In this connection it Is significant that the right 
lateral Incisor of the upper jaw had been removed, 
and it can hardly be a mere coincidence that the re¬ 
moval of this tooth, possibly as a means of propitiat¬ 
ing Nemesis or to subserve some obscure magical pur¬ 
pose, is a part 6f this nte in Australia These curious 
facts deserve, and will doubtless receive, due attention 
from anthropologists 

It is also remarkable that the skulls of these two 
brothers, sons at least of one mother, differ widely in 
structure That of Knumu-nekht, the younger, is 
extremely prognathous, with an alveolar or gnathic 
index of 104 34, while that of his eunuchoid brother is 
remarkably orthognathous, with an index of 93*8, 
that of Englishmen being 96 The obvious explana¬ 
tion is that these men were sons of one mother by 
different fathers, the prognathous type indicating 
admixture of some negroid stock, such as that which 
has been recognised by Prof Eliott Smith In some 
Nubian cemeteries. It is a proof of the artistic 
capacity of this early period that the carver pf the 
statues of the brothers dearly indicated these vari¬ 
ances of racial type* 

Manchester is to be congratulated on the acquisition 
of a collection of the highest anthropological interest, 
on the liberality of the citizens who secured Its 
possession, and on the skill and learning which the 
^ writers have bestowed upon this admirable mono¬ 
graph. 


PHOTOGRAPHIC PRACTICE . 

A Primer of Photography . By Owen Wheeler. Pp. 
vll+soa. (London* Methuen and Co., Ltd,, n.d.) 
Price as. 6d, net. 

E have read tills volume with much pleasure, be¬ 
cause it oonslsts of a plain and straightforward 
statement, by a man of experience, 61 those w facta, 
that one who has Just begun to photograph wffl find, 
profitable. The author gives no preface or fotradto- 
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ttadi rtfying presumably on the title as a sufficient 
indication of his aim. He deals with the practice 
rather than the underlying principles of photography, 
though these and historical details are not altogether 
neglected He does not repeat such instructions as 
are enclosed In every box of plates or packet of paper, 
and refers without hesitation to various proprietary 
articles and to expense. As might be expected, the 
author regards his subject from the point of view of 
the present-day beginner, and It is in this that the 
volume differs from the older primers There is no 
attempt to indicate methods of manufacture, because 
no one at the present time prepares his own sensitive 
material. There are no tables of exposures necessary 
in various circumstances, because 11 here the ex¬ 
posure meter or guide comes Into play " Films are 
not treated of as if they almost heeded an apology for 
their introduction, nor hand-cameras as if they were 
Inferior In almost everything else but price to the 
instruments supported m a more stable manner 
Although no two teachers would make exactly the 
same selection of processes as being best suited to the 
beginner, and making all due allowance for personal 
preference, we are rather surprised that the common 
mercury and ammonia method of intensification is not 
referred to, the two methods recommended being the 
uranium and the silver cyanide method*., both of 
which are more troublesome than the other 
The statement that plates are made ortho- 
chroma tic "by bathing ordinary plates in a colour 
sensltiser" is likely to mislead the beginner in this 
detail of manufacture Of course, the sensitiser is 
added to the emulsion, bathing being quite an excep¬ 
tional process There are a few matters, particularly 
in the optical part, that might be revised with advan¬ 
tage, but these an not of prime importance The 
chapter on "Telephotography" explains the manner 
of using the special lenses constructed for this purpose 
in a more simple and at the same time complete 
manner than we have ever seen elsewhere 


STARS IN SEASON 

Round the Year with the Stars By Garrett P Ser- 
viss Pp 147 (New York and London Harper 
and Brothers, iqio) Price 5* net 
HIS volume takes quite a different line from that 
of "Astronomy with the Naked Eye," by the 
same author, the points of overlap between the two 
volumes being infrequent and unimportant In the 
earlier work Mr Serviss described the legends and 
myths which so profusely surround the old constella¬ 
tions; in the present volume he endeavours to culti¬ 
vate a personal knowledge with the chief units of the 
celestial pageant. 

In the four principal chapters (1 -Iv), the sky is 
taken at each of the four seasons—spring, summer, 
autumn, and winter—and Is so described that the be¬ 
ginner may locate, with but little trouble, the con¬ 
stellations and their lucidae, This may sound rather 
a hackneyed procedure, but in the hands of Mr Ser¬ 
viss, whose poetic enthusiasm for the stars is, on every 
page, as bbvious as his wide knowledge, It becomes 
(dost* interesting and instructive. For .example, he 
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Introduces (p. 25) a discussion as to the most suitable 
season for the commencement of the year, deprecating 
January, when nature is asleep, as compared with 
spring, when the glorious re-birth takes place, A 
reference to Sir Norman Lockyer’s researches on tbs 
different years would have further elucidated the sub¬ 
ject The fact that our constellation Virgo is similarly 
named in ten different and ancient languages is tile 
type of fact that makes the work so interesting. But 
the physical attributes of the individual objects are 
not neglected; the powder of science is judiciously 
mixed with the jam of poetic mythology. The de¬ 
scription of Spica’s magnitude, intrinsic brilliance, and 
enormous velocity, given on p. 31, should be appre¬ 
ciated by the least scientifically inclined sky-gazer k 
is helpful to find the common, countryside names 
given beside the Arabic names and the Bayer Greek 
letter. 

In discussing the colours of companions, the author 
is, we believe, rather too dogmatic when he states 
definitely (p. 89) that the complementary colours are 
not the effect of contrast Recent researches rather 
tend to contradict this, and we look upon the footnote 
reference to Dr Louts Bdl*s work (p 90) as a nega¬ 
tion of the author's dictum The four seasonal and 
the six ordinary charts are nicoly done, but we fear 
they are not of sufficient size or contrast to aid the 
beginner in his actual observations The appendices 
are very Interesting, and after reading through the 
first, which gives the Christianised names of the con¬ 
stellations, the beginner will probably shudder at the 
possibility of having to use the genitive singular of 
"The Red Sea with Moses Crossing It," Schillerius'a 
"Improvement" on Erldanus W E R. 


A PAIR OF TIGER BOOKS 
(1) Anecdotes of Btg Cats and other Beasts By 
David Wilson. Pp vni+313 (London Methuen 
and Co , Ltd , 1910.) Price 65 
(a) The Life Story of a 1 tger By Lt -Col A F 
Mockler-Fenyman Pp iv+253 (London A 
and C. Black, 1910) Price 3 s 6fl 
(1) TT has been suggested that one reason for the 
1 greater prevalence of man-eating tigers -Jn 
India, as compared with man-eating lions in Africa, 
is due to the superiority in courage of the natives of 
the latter over most of those of the former country. 
Whatever may be the truth of this assertion a*Ve- 
gards India, It most certainly does not apply'' to 
Burma, where, according to Mr. Wilson, it is a 
common practice for the relatives or neighbours of a 
person carried off by a tiger to pursue the murderer 
then and there, armed only with spears, or other 
primitive weapons, in order to recover the body Some 
faint idea of the courage necessary for such a primi¬ 
tive expedition may be gleaned, observes the author, 
by anyone who tries to take a bone from a savage 
dog. In one instance recorded in Mr Wilson’s book 
few old men started to rescue the body of the grand¬ 
daughter of'ooe of the party, and succeeded in badly 
wounding the tiger, although with the death of one 
of the heroic four, and the maiming of a second. 
But this set of bUroism is exceeded in a case where 
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the first of a party of three young girl* walking in 
single file through the jungle was seized and carried 
off by a tiger Nothing daunted* the second girl, 
seizing a chopper from the one behind her f rushed 
in pursuit, and actually killed the striped marauder 
by a rain of blows on its head It Is true that both 
anecdotes rest on native testimony, but they seem to 
have the impress of truth 

Mr Wilson's book is, however, by no means con¬ 
fined to tigers, and will be found to contain a number 
of more or less interesting observations on the habits 
nnd character of many denizens of the Burmese 
jungles, from meloks downwards to snakes and 
lizards 

(2) Colonel Modeler-Ferryman’s volume, on the 
other hand, is a “ tiger-book ** pure and simple, and 
for those who enjoy animal “ autobiographies " is an 
excellent example of that class of literature, for the 
author appears to be thoroughly well-acquainted with 
the habits of the striped tyrant, and records the 
hibtory, in what are supposed to be the animal’s own 
words, of a member of the race from cubhood to 
mature age Incidentally he mentions that there are 
** castes " among the species, and that the sleek hill- 
tlgtr, with a fully-striped coat, is an altogether supe¬ 
rior class of animal to its fat, and often sparbely 
striped, brother of the lowlands An attractive feature 
of the volume is formed by the eight coloured plates, 
reproduced in excellent style by the tricolour process 
from sketches by Mr Horry Dixon Whether when 
a tiger has knocked over a sambar stag by a vigorous 
rush, its mate would take a flying leap on to the 
victim in the manner shown in the plate on the cover 
of the volume, I am not competent to sav, but the 
action certainly looks like a somewhat unnecessary 
display of energy In the plate representing a tiger 
dinging to the shoulders of a tame buffalo in the 
arena of a native chief, the horns arc of somewhat 
antclope-Uke type, but We are told on p 16 of the 
text that the buffalo in question, together with its 
fellows, possessed horns of abnormal shape R L 


OUR BOOK SHELF 

Anton Dohrn Gedhehtntsrede gehalten auf dem Jn- 
ternationalen ZoologetuKongress in Grot am 18 
August, ro 10 By Prof Th Boveri Pp 43 

(Leipzig S Hlrtel, 1910) Price 1 25 marks 
Although the labours and personality of the late 
Anton Dohrn hate been strlkingh presented in this 
journal, the motives .that led him to found the 
“Stazione Zoologlca 11 and the influence he has exerted 
are matters of great interest, not to be exhausted by 
a single article In a wonderfully artistic manner 
this aspect of Dohrn's life is made dear in a speech 
delivered by Prof Boveri during the Graz Zoological 
Congress last August, and now published by HuteJ, 
of Leipzig. 

In that pure, nervous Gentian to which he has 
accustomed us, Ptof Boveri sets forth the inspiration 
that led Dohrn to undertake his life-work, the capadty 
$at enabled him to overcome difficulties of the severest 
nature, and to win support of the most international 
character Now that It is done we are apt to forget 
the ^originality, the clear-sightedness, and the zeal 

S hich underlaid such a splendid success; and it is 
ell that the man himself should be known who has 
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raised on alien territory buildings that covet 'sboo 
uare metres, that enclose 250 rooms, and employ 
ty officials The international value of such a 
laboratory Is immense, and the work is that of one 
man who faced the forebodings of failure from his 
father, friends, and colleagues, who strove against 
misfortune upon misfortune, and who, in spite of this, 
staked his whole interest in the ultimate success of 
the scheme rhe speech is one of lasting value 

Fly-Lcccvei from a Fisherman's Diary By Captain 
G E. Sharp Pp xi+175 (London Edward 
Arnold, 1910) Price 51 net 
Books about fishing, and above all about dry-fly fish¬ 
ing, are so constantly appearing that the reader tends 
to become critical, not to say fastidious Yet we do 
not think that the most fastidious will complain of 
Captain Sharp's little book The writing of it has 
obviously been a labour of love undertaken by a kegn 
sportsman, and an ardent lover of nature and open- 
air life The episodes described are ordinary, and, we 
had almost written, commonplace, but they are set 
forth with the charm which is inseparable from the 
descriptions of the really sympathetic student of the 
life of a river 

It has been the good fortune of the author to find 
employment In a country town within bicycling dis¬ 
tance of the water that he fishes, and, month by 
month, he has been able to spend his days and half¬ 
days of leisure bv the river Month by month he has 
described his days, or some of them, for, “Even In 
fishing there are sometimes evil days, but they are 
not the days which we remember" The book Is 
illustrated with three really admirable pictures of 
stretches of a chalk stream and a charming view of a 
nameless Wiltshire village L W B 

Mating , Marriage , and the Status of Woman By 
James Conn Pp xu + 182 (London and Felling- 
on-Tyne Walter Scott Publishing Co , Ltd , 1910.) 
Price 2 s 6d net 

In an essay of considerable interest, the author re¬ 
views the causes which have led to the development 
of the relations existing between the human mate and 
female 

The phenomenon of a relatively inferior female 
bound to a relatively dominant male is peculiar to 
mnn The contention is that the marriage system is 
the cause of human progress while at the same time 
it affords an explanation of woman’s physical and 
mental inferiority Progress depends on the birth¬ 
rate If woman is to be a highly developed breeding 
machine she must occupy an inferior position, being 
economically dependent on the male Centuries of 
selection, for breeding purposes, of the feeblest, most 
submissive, and patient of women have had a marked 
effect 

Mating, in which the woman was free, belongs to 
the first period of human affairs, and marriage to the 
second In the opinion of the author, the marriage 
system, fostered by militarism, has developed from the 
practice of communal rape, and the relation of vic¬ 
torious soldiers to caotive women According to Skeat, 
the Word wife is allied to vibrare, to tremble; hence 
wife means a trembling thing, a captive. The essay 
is Interesting and the argument is well sustained 

Mother and Child Being Letters from an Old Nurse 
to a Young Mother. By L M. Marriott. Pp rs& 
(London and Fetling-on-Tvne • Walter Scott Pub¬ 
lishing Co » Ltd , 1910.) Price is 
In a small volume of iao pages much sound advice 
is given about the management of pregnancy, the 
health of young mothers, the care of Infants, the early 
training of children, and other domestic matters* 
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lx Tht book is written In the form of letters from a 
ntttte to her patient It is intended for the laity 
The instructions are practical and the teaching Is in 
accord with the modern school of obstetrics 

It Is questionable what advantage is gamed by pre¬ 
senting medical subjects In this way, but if women 
are to be supplied with information on these subjects 
it could not be better given 
The book is of handv size, and it Is supplied with 
an index The type is good 

The Modern Geometry of the Triangle By W 
Gallotly 4 Pp 70 (London F Hodgson, n d) 
Price 2$. 6 d 

The principal novelties in this tract are the chapters 
on the orthopole (with some original propositions b> 
the author) and on orthogonal projection (mostly after 
Prof Neuberg) A pretty theorem in the latter is that 
all equilateral triangles in a given plane project upon 
another plane into triangles having the same Brocard 
angle The other four chapters discuss various kinds 
of coordinates, the Lomolne and Brocard points, pedal 
and anti-pedal triangles, the medial triangle, and the 
Simpson line No reference Is made to the Tucker 
circles, or to Kiepert’s hjperbola, even the Brocard 
circle is unmentioned, so the tract is deficient, even 
as a summary of the most important parts of the 
subject A rather irritating feature is that the s\mbnl 
odis used for two entirely different purposes; this might 
easily have been avoided Perhaps the figures will be 
found as useful as anything in the tract, for although 
they are not particularly good, they are drawn so 
that the special points are far enough apart, which 
Is not very easy to contrive when a student is drawing 
figures for himself M 

Paul Appell Biographie, Bibliographic analytique des 
Bents By Ernest Lcbon Pp vin + 71 (Paris 

Gauthier-Villars, 1910) Price 7 francs 

This volume is the latest addition to the excellent 
aeries of biographies published under the general title, 
“ Savants du Jour,” to which attention has been 
directed on several occasions in these columns The 
brochure maintains the high character of the senes 
A biography of Prof Appell^ in which an interest¬ 
ing account of his early experiences during the siege 
of Strasburg, where he was bom in 1855, is followed 
by an exhaustive list of the academic distinctions, 
honorary titles, prizes, and decorations which have 
been conferred upon him during his strenuous life 
His work in mathematical analysis was eulogised by 
M Charles Hennite in 1880, on the occasion of 
Prof Appell's receiving a gold medal at a conference 
presided over by King Oscar II ; and the appreciation 
is here printed M Gaston Darboux’s account of the 
researches in geometry, for which Prof Appell re¬ 
ceived the Bonlin prize of the Pans Academy of 
Sciences, is also included In the volume. A com¬ 
plete list of the papers and addresses of the subject 
of the biography completes what is a valuable record 

A Flower Anthology/ Selected and illustrated by 
Alfred Rawlings Pp lv+163. (London Philip 
Lee Warner, 1910) Price 31 net. 

The quotations in this collection have been selected 
from the works of many well-known poets, but more 
especially from Wordsworth, Shakespeare, Herrick, 
Chaucer, and Keats 

The poems have been classified roughly into those 
dealing with the seasons of the year, and die changes 
In the animal and vegetable world associated with 
them We are glad to see Edmund Spenser's "The 
Pageant of the Year," which gives a fine description 
ana picture of pature In the different reasons and 
months. 
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The illustrations form a pleasing addition to the 
volume, which should meet with the approval of all 
lovers of poetry. The book is, moreover, very taste* 
fully bound. 

HaeelPs Annual for 1911 A Record of the Men and 
Movements of the Time Edited by Hammond Hall. 
Pp lix+592 (London Hazell, Watson and Vmey* 
Ltd ) Price 35 6d net 

The twenty-sixth issue of this useful reference annual 
is so much up-to-date that it contains a biographical 
list of members of the new House of Commons So 
vaned are the contents of the volume that it will 
appeal to workers m most spheres of human activity 
Ihe man of science will find, amon^ other useful 
contents, articles on scientific progress in 1910, aftriat 
navigation in 1910, Imperial research, scientific insti¬ 
tutions, higher education, forestry, and afforestation, 
agriculture, and daylight wiving It is remarkable 
how much information has been packed into a small 
space 

Plant Anatomy from the Standpoint of the Develop¬ 
ment and Functions of the 1 issues and Handbook 
of Micro-tethmc By Prof W C Stevens Second 
edition Pp xv+ 379 (I-ondon J and A 
Churchill, 1910 ) Price ids 6 d net 
The first edition of Prof Stevens's work was reviewed 
in Nature for July 9, 1908 (vol lxxvm , p 219) The 
present issue has been enlarged by the addition of a 
chapter on reproduction, and the volume has been 
revised generally 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for thu or any other part of Natuu 
No notice is taken of anonymous communications ] 

The Recent Earthquakes In Asia. 

I am informed by Mr G W Walker, superintendent of 
Fskdalemuir Observatory, that the records of the seismo¬ 
graph according to the design of Prince Boris Gall nine, 
which was recenth presented b> Dr Arthur Schuster to 
the observatory, give the positions of the epicentres of 
the recent earthquakes In Asia as follows — 

January 1, lat 364° N , long 6 b° E 
Januaiw 3-4, lat 4a 0 N , long 77 0 E 
The first place is in the Hindu Kush range of 
Afghanistan, north-west of Cnbul Ihe second is in tho 
north-east of Turkestan, near Its junction with the Chinese 
and Russian Empires W N Siiaw 

Meteorological Office, South Kensington, 

London, S W , January 9 


As It Is unusual for the Kew magnetographs to be 
affected by earthquakes, It seems worth mentioning that 
on tho occasipn of the Turkestan earthquake, near mid¬ 
night (GMT) of January 3, both tho declination and 
horizontal force traces show unmistakable effects The 
magnets oscillated in a way characteristic of mechanical 
shocks According to our Milne seismograph, the pre¬ 
liminary seismic tremors reached Kew about 11 35 pm, 
and the large waves about 11 47 pm, when the limits of 
registration were exceeded for a minute or so .There was 
then a comparative lull until about n 54, when the limits 
of registration were again exceeded, ana these very large 
movements continued with short interludes for more than 
fifteen minutes 

The apparent times of commencement of the oscillatory 
magnetic movement^ are about 11 53 in the declination 1 
and 11,55 In the horizontal force curves, and for four or 
five minutes the oscillations were so continuous that no 1 
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trace i« dearly shown. From n w to n 38 there was a 
very rapid eaaterly movement of about 4 in the decima¬ 
tion trace, of a non-oscillatory character The dote agree¬ 
ment in time of thia movement with the arrival of the 
preliminary tremora is very likely a purely accidental 
coincidence, but the movement is of an unusual character, 
and it would be mtereattng to know what waa being re¬ 
corded at the time at other magnetic observatories The 
movement mi), of course, have been due to aome purely 
local source, e g abnormal electric tram currents 

C Chru 

Kew Observatory, Richmond, Surrej, January 7 


ShigwUrltUi of Coma and Surfaces. 

Thou ia a distinction between multiple points and 
What, for want of a better word, 1 have called ttngnlar 
points The curve ««*,+ has at A a multiple 

point of order p, but not a angular point fhe Inner 
points ore defined in | 160 of my “(rtomrtry of Surfaces 1 
reviewed in Nature of December aa, 1910 (p j$t) and 
the definition may be Illustrated aa follows Let multiple 
points of orders p q t r , where p is not le*b than 
4 , r , move up to coincidence along a continuous curve 
then the compound singularity thortby formed is a 
singular point of order p Ihc curve of lowfvt degree 
which can possess a singular point of given order depends 
on the way in which tne singularity is formed Thus if 
four nodes move up to coincidence along a conic the 
resulting singular point is of the second order but a 
quintu Is the curve of lowest degree which c in possess 
such a singularity Also, if three nodes move up to 
coincidence along a straight line, the singular point is 
Still of the second order, but no curve of lower degree 
than a static can possess such a point 

The reviewer's statement in the second pan&raph is 
misleading, and calculated to convey a false impression 
since the investigations referred to are applicable to 
surfaces of any degree The fact is that a quime surface 
H capable of possessing moat of the simpler singularities 
The principal exceptions are triple lines which unnot be 
completely discussed without the aid of a surface of the 
seventh degree, and cuspidal twisted curve*, whah necessi¬ 
tate the employment of a quintlc surface, since a quartic 
surface, which possesses a cuspid si twiatid cubic curve 
Is a developable surface and is therefore not sufficiently 
general for the purpose In question 

As science advances, the Introduction of new word* is 
ouentUl Thus hthotntv, ovariotomy scleroderma &r 
have been introduced during the last century to designate 
•per*toons and diseases of which our ancestors were 
Ignorant whilst algebra has bees enriched by such words 
as cataleUicant evectant, protomorph, Ac The choice of 
suitable words require* care but I ndhere firmly to mv 
Opinion that Latin and Greek are the best languages to 
•ojjPky t A B Basset 

December 33, 1910 

It Is unfortunately impossible to give a very brief 
rejoinder to Mr Basvt's letter and it m perhap* as well 
to tslce the opportunity of giving a further *t»teraent of 
my pssitkui In reference to singularities on a plane curve 

In the first place, the distinction drawn in Mr Bisect s 
letter between wmrthpU points and singular point' of order 
* does not aeem to be In agreement with the practice 
followed in hi* book, where the two term* appear to be 
used indiscriminately thus in 11 171-4 and q 181 the 
term mulupU point ia Invariably applied to singularities 
wtadi, according to b» tetter, he would now r«|| angular 
pdate At aqgr rote, tf* Mngutenrtei oonndered m thev 
tftieloi cannot occur On their general forma) on curvet of 
degrw (#+1>, and, aa I uaderttond Mr Battrt s. tetter he 
jttoade the mm «f Aa ten *i mtUtpU poinU to be reefneted 
to ttoee elwgufari ttet winch db occur on curvet of degree 
V +0 •NetureMy euch • restriction would JU etif> the 
-wap apn f» Ij«S- wh«* entiuted m my 

coview, toMltomnd i l co yo of terminology will mtwer the 
“V* «W type* oT^ngulerity can be 

Woh^d by Mr treatment of the aubject 
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The elngulentiee which were In my mind when I reload 
this question were those considered fay Zeutiwn (JWb 
AmmtUn, Bd x > and Jordan C‘ Cours d'Analy**," t 
chap v ) a fairly simple example la given fay the origin 
on the curve *«r, y«t JB +f w +f l * 

Zeuthen’s method enables us to determine the Plfecker* 
equivalents of the singularity, and Jordan shows how to 
find quadratic transformations which reduce the singularity 
to a simpler character But I do not see that Mr 
Basset's limiting process (as briefly indicated ta his letter) 
would enable us to handle any singularity of tills type 
(called a cycle by Jordan)i nor nave 1 found any reference 
to the existence of such types In Mr Basset's book 

T J 1 a B» 

Scottish Natural History 

I see that Natukx of December *9, 1910, refers to two 
statements made before a natural history society by Mr 
bymlngtofi Grieve, vis — 

(ij That half a century ago white tailed eagles were 
more abundant than golden eagles, or words to that 
effect 

(s) lhat Mr Grieve is of the opinion that wild cats are 
on the increase in Scotland owing to the mstrurtoona 
issued by proprietors and faitor* for their protection 
With regard to the first mturahsts would like to have 
further data It iw certainly true white-tailed eagles were 
then vastly more abundant than now and that they are 
now verging on extinction a* an existing species But 
that they were ' far more numerous half a century ago 
than the golden eagle requires more exact statistics. 
Forty years ago there were quite eighty eyries of golden 
eagles occupied over all Stotlmd f but I cannot find any 
tvtdenct to prove that white tailed eagles at any time 
anywhere in Scotland even approached that figure and 
during at lent forty year* I hive paid considerable atten¬ 
tion to all statements made as to their distribution and 
their subsequent decrease Locally in some few districts 
white tailed eagle* were more numerous than golden 
eagles, but not generally and I believe all occupied 
eyrie* could at anv time hive been easily counted 
Aa regards the inireaae of wild cats, that is also quite 
undoubted, but the true reason is not the direct instruc¬ 
tions giveh bv proprietors or factors generally, though that 
may have some local value also but to the protection 
afforded by the increased area of lands devoted to detr 
afforestation T A Harvix Brown 

Dunipace, Larbert, Stirlingshire, N B , 

December 29 1910 

a . 

The Origin of Man. 

The following extract from a review in M Dodslry’* 
Annual Register for 1767 of Dr Adam Ferguson's essay 
on the * 4 History of Civil Society 1 may be of interest — 

* Many of the authors who hove written on man, and 
thoar too some of the most ingenious, have set out by 
considering him as on animal Nay one in particular 
has thrown out doubts of hn having been originally a 
monkey or baboon (The reviewer goes on to speak of 
this theory as too ridiculous for serious animadversion 7 
Could any of your readers say who was the “one in 
particular "? Cuablss E Bcmham 

Colchester, January 7 


COLLIERY WARNINGS. 

tlTHEN an appalling colliery disaster, like that at 
Hulton Colliery, happens to cofoeide with u 
"colliery warning public attention is natvally 
attracted to the fact, and the warning at once become* 
inverted with an appearance of Importance that 1* 
out of all proportion to its ttue value There appear* 
to bean impression that these colliery warnings are 
***** by central responsible authority, such a* 
the Meteorological Office might be, end that they are 
baapd upon sound scientific pnncMes, bpt as a matter 
of fact they are issued by the Press Association, And ate 
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Miraitly issued tn defiance of all the dicta of science 
aba all the teachings of practical experience All these 
warnings are based on the assumption that a high 
(barometric pressure indicates a condition of danger 
for the coal miner; for example, the warning pub* 
liflhed on December 19 U*t states —“ While the glass 
remains at about its highest level, miners are advised 
to beware of escapes of firedamp from the strata ** 
The entire falsity of this assumption has been re¬ 
peatedly pointed out in the technical press, but as the 
warnings 1 are still being issued on the same lines, it 
may be worth while to place the main data on the 
Object before those Interested in the matter 
Firedamp occurs occluded in coal, and also contained 
under pressure in cavities and fissures in the coal 
seam itself and In the strata adjacent to it Further¬ 
more, in every colliery there are larger or smaller areas 
from Which the coal has been removed, and which are 
more or less loosely filled with debris, either deliber¬ 
ately thrown or packed in to fill up partly the empty 

r es, or due to the breaking down of the roof of 
coal seam Such a partially filled space is known 
technically as the “goat", the ventilating current in 
a colliery traverses the various roadways and work¬ 
ings, passes along the working faces of the coal, and 
may sweep along the edge of the £oaf, but the goaf 
itself is never ventilated- Hence in a fiery colliery 
the goaf gradually fills with a mixture of firedamp 
and air. The object of the ventilating air current is 
to dilute the firedamp given off gradually from the 
coril faces, or coming oil more rapidly from cavities 
(firedamp escaping in this way being known as a 
* blower"), to such on extent as to produce a non¬ 
explosive atmosphere in all accessible parts of the 
mine 

A gas explosion can only occur in a properly 
worked colliery when an evolution of firedamp 
takes place in excess of the normal, and the 
question directly before us is how this rate of 
evolution of firedamp can be affected by changes of 
atmospheric pressure It is an obvious truism that 
increase of pressure must tend to prevent the escape 
of firedamp from the coal or the strata of rode In 
the case of gas contained in cavities, this Is often 
under very great pressure, as high as 30 atmospheres 
having been recorded by actual measurement, and 
in such circumstances, even a considerable change 
in the height of the barometer, say 3 inches, amount¬ 
ing to only one-tenth of an atmosphere, would have 
but little Influence On the other hand, blowers 
sometimes give off gas at pressures not greatly above 
that of the atmosphere, and then fluctuations of atmo¬ 
spheric pressure may have a decided effect. Thus in 
the Comery Guardian of December 13, 1907, Mr 
D. 5 . Thomas gives a record of his observations on a 
blower extending over a twelvemonth, in which he 
found that the flow of gas from the blower increased 
quite regularly whenever the barometer fell, so much 
so that T> the slightest change In barometric pressure 
was shown more delicately than the barometer itself 
could re co rd it" 

As regards occluded gas, k Is quite certain that this 
comps Off more readily when die coal it placed under 
diminished pressure Numerous Investigations have 
been made on this point, and it has been found that 
whilst a small reduction of pressure causes the 
oedtidod gat to commence to come off, yet even after 
many hours' exposure m a vacuum at ordinary tem¬ 
peratures, a considerable proportion of the gas is still 
retained. As regards therefore die gas contained In 
the coal and the surrounding rocks, It appears to be 
beyond controversy that a low barometer nniit n 
^ WmMotreqFKMid to a somewhat increased evolution 

^ Tltegfea^cdrt tabled in the goaf b under somewhat 
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different conditions, so long as the air in the alrwrts 
of the mine is under the same pressure as that in toe 
goaf, there is no tendency for the latter to flow Into 
the f or mer once the condition of equilibrium has been 
attained, whether this be under a regime of high or of 
low barometric! pressure A rapid fall of the barometer 
would necessarily affect the airways first, and would 
therefore cause the foul air from the goaf to flow out 
into the airways of the mine, and it is quite con¬ 
ceivable that a series of rapid alternations of high and 
low pressure, bringing about a considerable inter¬ 
change between the air in the roadways and In the 
goaf, would promote diffusion, and thus help to in¬ 
crease the proportion of firedamp in the airways, in 
the main, however, It is the falling of the barometer 
that will bring about thi*. mult This reasoning, 
based upon elementary physical laws, appears to be 
incontrovertible, and points conclusively to a failing 
barometer as die condition to be dreaded, and that 
this U the case 1$ well known to all mining engineers, 
and apparently to everyone except the Press Associa¬ 
tion It seems probable that the firedamp of die goaf 
plays a greater part in fouling thr air of a mine uum 
does that evolved from the coal, as a general rule, and 
that therefore a rapidly falling barometer is more 
dangerous than a continuously low barometer in most 
cases. 

Numerous observations have abundantly con¬ 
firmed this reasoning, the Prussian and Austrian 
Firedamp Commission showed conclusively that the 
percentage of firedamp in the air of mines was greater 
when the barometer fell, and the British Commission 
of 1886 came to the same conclusion, though they 
attached less importance to the subject, it may be 
advisable to quote their words —“While we recog¬ 
nise that vamtiohs of atmospheric pressure exert 
Influence on the escape of gases which have accumu¬ 
lated in the cavities, and possibly to a slight extent 
on that of gases emitted directly from the coal, we 
entertain great doubt as to the wisdom of placing 
reliance on the issue of meteorological warnings/* 

In addition to the work of the various commissions, 
there are In existence numerous reports of investiga¬ 
tions carried on in this country and on the Continent, 
notably in Westphalia and the north of France, and 
all agree In showing that an increase of firedamp in 
the air of mines attends a fall of barometric pressure. 
It is thus Inexplicable why the Press Association should 
•till continue to look upon a high barometric pressure 
as a source ol danger, unless on the reasoning that a 
high barometer must fall before very long, 'and it 
may be charitably assumed that the warnings are 
issued on this hypothesis Nevertheless, the statement 
of the recent Royal Commission on Mines respecting 
these warnings (second report of the Royal Commis¬ 
sion on Mines, 1909, p 175) — ‘They are misleading, 
and. as far as we can see, their publication serves no 
useful purpose," deserves most emphatic endorsement. 

Seeing that a barometric change cannot, of course, 
per ee t bring about a colliery explosion, but can only 
produce conditions under which an explosion Is liable 
to occur, the explosion itself being determined by the 
coincidence of several more or let* accidental circum¬ 
stances, it is hardly to be expected that statistics of 
explosions would be of anv greit value In order, 
however, to get as much light as possible upon the 
facts of the case, I tabulated some time ago all the 
explosions that occurred in the year 190s. and com¬ 
pared them jfthTthe state of the barometer at Kewf 
parenthetically, I may remark that I nook the Kew 
readings because the neas Agency bases Its wan* 
logs lion it, although it Is, of course, the state oi the 
local barometer and not of the Kew barometer that 
realty affects the question The results were as fol* 
lows.— 
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Out of 138 explosions there were:— 

ai MptoMOAiwhea the Urometer etoodbetween*9*oeod* 9*49 1 » 
j6 „ .. »• *9 5 »* *9V9i. 

54 »f .» i» 300 ,,3049.. 

7 i* »• ii 3° 5 ii 3® ® 11 

Furthermore, there were *— 

48 explosions wbcn tbe buometer «ii riling 

I" » » _ - | g* 

ao „ ,i „ assay or slightly floe- 

uuung. 

I also compared the colliery warnings* lbsued in the 
first half of 1905 with the explosions that took place 
ihere were in those six months 6a da>b on which 
explosions took place out of about 155 working days, 
so that if a date should be selected at random, the 
probability that an explosion would occur on that day 
or the day following would be about 4 to 1 f during 
those six months mere were fifteen warnings issued, 
only six of which were followed within tort>-elght 
hours by an explosion, so that the Pres* Association 
only hit upon a dangerous date once in less than ten 
times Obviously It could do better if it trusted 
to chance alone, and if the matter were not such a 
serious one* 1 should be tempted to advise the news¬ 
papers concerned to turn over the subject of collierv 
warnings to their sporting tipster* Over a series of 
years the average number of explosions was about 
150 per annum, and the average number of warnings 
ODout 35, so that even If every warning were followed 
by an explosion, only one explosion In six would have 
been foretold 

Of course, it Is every explosion that must be taken 
Into account, and not only serious explosions or those 
attended by loss of life Whether a small gas explo¬ 
sion occurs doing no damage at all, or whether the 
explosion extends throughout the whole of a colliery, 
killing its hundreds, Is obviously determined by 
the circumstances of the case, and is indepen¬ 
dent of barometric fluctuations, indeed, modern 
researches are forcing us very near to the con¬ 
clusion that in prebent-day colliery practice every 
serious extensive explosion Is a coal-dust explosion 
rather than a gas explosion, though the latter may, 
and very often does, originate it In fairness to the 
news agency, 1 may point out that when the barometer 
is high there Is a likelihood that the coal-dust in a 
mine may be drier than when it is low, and it ib 
possible, though not proved, that in these circum¬ 
stances the risk of a coal-dust explosion may be some¬ 
what greater This consideration, however, does not 
affect the general conclusion that the colliery warn¬ 
ings as issued by the Press Association, which 
pointedly refer to firedamp, are misleading, and 
would be harmful but for the fact that most colliery 
managers know too much about the subject to pay 
any attention to them 

I hold that U would be a real service to the mining 
community If the Meteorological Office would send 
out notice whenever an area of considerable baro¬ 
metric depression is approaching our shores as long 
In advance as possible, so as to warn colliery managers 
to be on the look out for a fall In the barometer 

I understand that similar predictions are furnished 
to farmers at harvest time for a small fee, and surely 
if this can be done where material interests alone 
are involved, it is not too much to ask for the like 
assistarge where men's lives are at stake It is not 
at ascertain that the Influence of barometric changes 
upon the possibility of colliery explosions Is of any 
great importance, but in matter** of such supreme 
gravity no precaution, however trifling, should be 
neglecKd. Henry Louis. 
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SOURED MILK AND ITS PREPARATION. 
LACTIC CHEESES • 

I N a former article 1 the nature, preparation, and 
uses of soured milk were dealt with It was 
pointed out that the consumption of sour milk is wide¬ 
spread in the East, that in all the sour milks a pecu¬ 
liar micro-organism is present, with artificial cultures 
of which it is possible to prepare soured milk in imtta* 
tlon of the natural product, and that soured milk tends 
to lessen intestinal putrefaction and seems to be bene¬ 
ficial in many complaints 1 he micro-organism 
(Bacillus bulgancus) pre^nt in all the natural soqr 
milks Is one possessing distinct and special character¬ 
istics, though exhibiting marked variation or "pleo- 
morphlsm," and Makrinoff, 1 who has critically studied 
the question, believes that all the varieties 4 rhich 
have been described arc referable to one species Two 
more or less distinct races seem to exist, namely, one 
that produces a somewhat viscous product, another 
that docs not, and for the preparation of soured milk 
the latter is to be preferred as \lelding a more palat¬ 
able product The morphological and staining char¬ 
acters of the Bacillus bulgartcus are so distinctive that 



a microscopical examination, combined with the Gram 
staining process, of the soured milk, enables us to 
judge to what extent the B bulgancus has developed, 
ana whether there is contamination with other organ¬ 
isms (Figs 1 and 2). 

For the preparation of soured milk It was pointed 
out that the milk must be properly sterilised by 
adequate boiling, inoculated with a proper "starter/’ 
that Is a culture of the B bulgancus. Ana incubated for 
from ts to 24 hours at a temperature of 105° €0 no® 
F Starters may be obtained In the liquid and solid 
(tablet) forms, but unquestionably the liquid are far 
superior to the solid ones Thus Quant 1 examined 
certain tablet preparations, and compared them with 
a liquid culture as regards flavour of, and production 
of lactic acid in* the soured milk produced The 
liquid culture produced a 34 per cent, of lactic arid 
BP, 4 the tablets yielded only o07 to o4a per cent, 
of lactic arid B P.; moreover, the curd and flavour 
were unsatisfactory with the latter. Quant also 


1 Katoif, April 7,1910, p 150. 
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dfcct. attention to the importance of a proper 
'tncabatlon temperature He found, using the liquid 
culture, that the yield of lactic add at 105° F 
was more than one and a half times that at 85° F , 
and ihore than one and one-third times that at blood 
heat, 98*4° F Samples of five preparations were also 
examined for the British Medical Journal 1 with the 
following results — 




Percentage of Lactic Acid Produced . 


Saapta 

(!) Flnld culture (Oppenheknsv) 
W Fca&enlactvl tsbtas 

(3) L ac io bi cd line ,, 

(4) Sauerin It 

( 5 ) TnUctloe „ 


After 10 hour 1 ! 
incu ballon 

096 
0 00 
0 01 
0-07 
027 


From this table it will be seen that the liquid culture 
is far superior to the tablets, Ihe writer also 
examined 1 liquid sauerin, and sauerin, tnlactine, and 
fermenlactyl tablets, and of these the liquid sauerin 
alone could be considered satisfactory 

In response to a request by the editor, several firms 
have been good enough to furnish preparations which 



have been examined by the writer with the following 
results — 


1 Content of B bulgaricus — 

(1) Tablets 

(a) B bulgaricus present in 1/100 and 1/1000 of a 
tablet, not in less Streptococci also present 

(&), U)» (<0 Very few fl bulgaricus prerent, even in 
1/zoo of a tablet, milk not curdled. 

(a) bhttd Culture 

(a), ifc), and (c) B bulgaricus present even In 
1/100,000,000 c c No streptococci 
(3) Tablets 

(a), (6), and (e) Very few B bulgancus present even In 
if too of a tablot, milk not curdled, 

U) Lactic Cheese 

B bulgaricus present in 1/100,000 gram, not in Iesi 
Streptococci present 
m Sour Mtlk Cream Cheese 

Jl bulgaricus present even in 1/100,000,000 gram 
Streptococci present. 

From this it will be apparent that the fluid prepara¬ 
tion (No a) has a content of B, bulgaricus enormously 

1 Brit Med, Jem r#., 1909, t, ft 104. 
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greater than the tablet preparation* (Nos 1 and 3), 
The lactic cheeses, If fairly fresh, contain a high 
content of B bulgaricus, and are a pleasant and 
wholesome addition to the diet 

II Characters of soured milk made with the prepara¬ 
tions — 

(x) Table! — Milk markedly curdled Acid, but some* 
what cheesy odour B bulgaricus present In moderate 
number, also streptococci Gram-negative bacilli present 

(2) Fluid Culture *—Milk well curdled Add, pleasant 
odour Abundance of B bu/gortctu, no other mlaXK 
organism 

C3) Tablet —Milk curdled, but B bulgaricus scanty. 
Gram-negative bacilli present 

The result of these tests is to show that the tablet 
preparations do not produce a satisfactory soured 
milk, ^and the product is contaminated with bacilli 
other than the 0 bulgaricus (see Fig 2) The fluid 
culture, on the other hand, yielded an excellent soured 
milk, the flavour of which, however, would probably 
be improved if lactic streptococci were present in 
addition 

Special lactic ncid-producing streptococci (e g 5 , 
lebents) arc always present in the natural sour milks, 
they aid the rapid growth of the fi bulgaricus by 
producing nn acid environment, they tencT to lessen 
the separation of the curd, and, in the writer’s opinion, 
render the soured milk more palatable 

The small content of B bulgamus present In dry 
tablet preparations renders these comparatively In¬ 
efficient for Internal administration, and not to be 
compared with tho Ingestion of even a few cubic 
centimetres of properly soured milk 

I am indebted for the photomicrographs to Mr. 
J< E Barnard 

R T Hewlett. 


THE BRITISH SCHOOL AT ATHENS 1 


T HE fifteenth volume of the 1 \nnual of the British 
School at Athens” is somewhat leas in bulk 
than Its immediate predecessor Probably its present 
length is about the extreme of what is convenient for 
a book of this format The most important articles, 
as before, are those which describe the continuation 
of the work of the school at Sparta, which has been 
so successful, and has conferred such great distinction 
upon British archeology in Greece Mr. Dawkins, 
the director, describes the work generally, and the 
conclusion of the excavation of the sanctuary of 
Artemis Orthla, and Mr Droop the pottery, with 
regard to which he has made important discoveries 
which have given us quite a new idea of the history 
of ceramic art in the Peloponncse The long list of 
inscriptions recovered in the sanctuary of Artemis 
Orthla is finally disposed of by Mr A M Woodward, 
who appends to his admirable and painstAkmg work 
a senes of corrections of re-discovered inscriptions 
which had previously been copied by Fourmont 
The main part of this section of the "Annual” 
is devoted to the description of the MenelaTon, 
the hero&n of Menelaos and Helen, of whom 
the latter, at any rate, seems to have been origin¬ 
ally a minor deity, a natiire-goddess, akin to Artemis 
Orthla herself The shrine is placed on a hill a little 
to the south of Sparta, and was solldlv built on a 
strong revetment-wall of great stone blocks, to which 
the top of the hlU serves ns a core This imposing 
work Is probably of the fifth centurv n c , but the 
explorers fmin'd mnnv traces of far older occupation, 
going back to the M\cenaean period 
A large number of smaller antiquities were db- 


1 "Tb* Anao*l Of Afl RrliUh School *' AiH*n. " Na *v 
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covered, mainly small votive offerings! consisting 
chiefly of figurines of term-cotta and lead These 
leaden figures are extremely interesting, and are well 
published in a series of plates Those of warriors are 
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showing Spartan military 
itury onward Small oma- 


of remarkable interest, as 
dress from the seventh century 
meats of lead, such as tittle spiked wreaths, were 
found in enormous numbers, Egyptian scarabs were 
found; of these one, pi viii , Fig 4, is published __ 
upside down These are of the seventh century, 
as alio is a ring (Fig, 12, p 14a) 

The work at the Menelalon Is described by 
Messrs Waoe, Thompson, and Droop Sand¬ 
wiched between this and the preceding descrip¬ 
tion* la a curious note on a Scottish parallel to 
the Spartan custom of electing the dead Lycurgus 
as eponymous Patronomus ; in 1547 St Giles 
himself was elected patron ^provost of Elgin for 
" ana zeyr nyxt to cum/' This note, which is by 
Mr P Giles, seems a little incongruous in the 

E rominent position which it occupies, and would 
ava been better os a footnote somewhere else 
Messrs. Wace and Hasluck continue their in¬ 
teresting notes on the topography of Lakoma, 
and Mr. Traqualr describes the notable churches 
of western Mani The revival of church building 
by the always Independent Mamotes at the end 
o! tile eighteenth century is interesting, it seems 
probable that this was largely due to the Greek 
cruise of the Russian squadron of Orlov, which 
revived the hopes of Orthodox Christendom for 
freedom from the domination of Islam Mr. 
Hasluck continues his researches into the byways 
of Greek history during the prankish period with 
his articles on “Monuments of the Gattdusi" 

(the Genoese lords of A epos on the Maritza) m 
the /Egean, and on “ Frankish Remains at 
Adatia, and also deals with “Albanian Settle¬ 
ments in the iEgean Islands ” We return to 
the classical period with Mr Woodward’s article 
on a new fragment of an Athenian “Quota-List 
of the year 41JM 5 b.c.," giving the amounts paid 
by tile subject-allies to the treasury of the Con¬ 
federation of Deloi in that year, and with Dr 
Duncan Mackenzie's interesting reconstruction of 
figures in the East Pediment of the Temple of 
AZglna, m opposition to the views of the late Tig. 
Prof Furtw angler Dr. Mackenzie has, we are 
sorry to sav, held over the next instalment of his 
long article on “Cretan Palaces,*' *htch has been a 
featuiOff recent volumes of the “Annual " Messrs 
Wqee Md Thompson also contribute a *hort article 
pti thdr discovery of “A Cave of the Nvmphs on 
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Mount'*Ossa," prevknijy unknown. A large nutod&r 
of fragmentary votive stelae were found. * 

The third portion of thb year’s “Annual/ 1 add dot 
thf least important* also deals with Greek retigtati* 
This is the publication by Profs Bosanquet and Gil¬ 
bert Murray of the Hymn to the Kouretes, the tfttrfar 
guardians of the infant Zeus, who, tike the Solti of 
Rome, with whom they were compared long ago, 
leapt hi their dance with dashing of sword ami spear. 
In the hymn, which was discovered during the «- 
cavations of the school at P&Uikastro, in Crete, the 
worshippers of Zeus pray the god to leap os (fid the 
Kouretes around him when a babe, as a ritual act to 
bring prosperity and good fortune to Crete ; 11 To us 
also leap for full jars, and leap for fleecy flock*, ap<f 
leap for fields of fruit, and for hives to bring In¬ 
crease Leap for our cities, and leap for our sea¬ 
borne ships, and leap for young dozens and for 
goodly law." So Prof. Murray admirably translates 
the Greek of the h>mn The march and dance of the 
Kouretes and the Salii remind one greatly of the 
leaping March of the Minoan “ Harvesters," as 'they 
are called, on the steatite vase found by the ItAtian 
excavators at Agia Tnada, in Crete, some years ago. 
of which a ca«t may now be seen in the British 
Museum Are we to see in them Kouretes, or rather 
the young men performing the parts of Kouretes, as 
Strabo describes them as doing, in the mysteries of 
Zeus* with an older man as their leader? The 
curious implements which they bear will then be of 
an agricultural nature, since, as Prof Murray 
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'fgppMit of writing, uncertain whether or not this 
( B flj y rl*on has been made before. 

tot restoration of the text of the hymn and the 
tranaiaftkm by Prof Murray U very interesting I 
•peak Under correction, but is vaynpicrit yavovt really 
to be rendered by " Lord of all that is wet and gleam¬ 
ing"? Why should Zeus Rouros be lord of sol that 
is (, iwt and gleaming"? Why not "bright and 
Gkvniag"? Though no doubt yim* gives, strictly, 
the idea of " wet and gleaming/* yet surely the refer¬ 
ence fo to the gleaming ripple of the cornfields, not 
to the aea? 


Of the admirable character of the translation a 
specimen has been given above 
The myth of the Kouretes in its anthropological 
aspect is dealt with by Miu Jane Harrison, who 
treats it with her usual learning and wealth of Ulus- 
tratky). Her conclusions are important, as bringing 
the dadee of the Kouretes Into connection with the 


Initiatory rites at adolescence which are common 
among savage tribes, she aptlv compares them with 
tbs initiation ceremonies in use among the Wirad- 
thuri tribes of New South Wales. The scent on the 
Agia Tnada vase derives a new significance from this 
comparison 

The director contributes a scheme for the trans¬ 
literate of modem Greek, which is to be used in 
future by contributors to the " Annual," with the ex¬ 
ception that v is to be transliterated bv e and not bv 1 
This seems rather tno great a concession to the weaker 
brethren, it gives an entirely wrong impression of the 
pronunciation to those who are accustomed to the 
values of e and % in foreign words 

The volume is one of the most interesting that the 
adtool has produced, although for the first time we 
miss In it anv description of Minoan or Mvcensean 
discoveries. But the resumed excavations at Phvla- 
kopi, irt Melos, which are now to be taken in hand, 
will no doubt enable the School to contribute again 
very shortly Important material for the study of pre¬ 
historic Greece H R Hall 


KOREAN METEOROLOGY—OLD AND NEW 1 

F OR the last Bix years a meteorological observatory, 
equipped with modem instruments, has existed 
at Chemulpo, and has been working energetically to 
establish a network of stations, from which the 
climatic elements of the country might be derived. 
Many difficulties have been encountered, but that these 
have been successfully overcome is shown by the issue 
of the first volume of scientific memoirs from the 
observatory, in which the director, Dr Y Wada, de¬ 
scribes the progress that has been made and sketches 
the programme it Is proposed to follow. He is to be 
congratulated upon the success of his vigorous direc¬ 
tion, for a map shows that forty-five stations have 
been furnished with instruments, from which reports 
are received regularly. Most of these stations are 
scattered round the coast, at lighthouses, but there is 
•Iso a chain of observatories running through the 
Interior, and these no doubt will be increased as the 
country progresses 

A paper by Dr. T. Hirsts shows thAt discussion 
proceeds simultaneously with the collection of observa¬ 
tion He Investigates the amount of evaporation in 
Korea and South Manchuria, and its relation to pre¬ 
cipitation. Although the data at present are 
■fonder, and the conclusions somewhat precarious, the 
Inquiry is one of great economical Importance, because 
the quantity of rain is barely sufficient to ensure the 
, safety of the rlor harvest on which die welfare of the 

1 ■IWiSjlt u — rf ra of tto Imw If t f « nrn fa fVw1 Obw nrwto f y " Vol L 
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country largely depends, and all information connected 
with moisture Is of deep significance. 

But as such inquiries have only a local interest and i 
would foil to attract attention, Dr Wada has doM 
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well to quicken curiosity by reference to the science 
that flourished in the Korea of the past. He shows 
4 that the raingauge, supposed to have been invented by 
Ca8telli v about 1639, was In use in the East long 
before its value 
was appreciated 
in Europe Dr 
Wada, quoting 
from the second 
volume of the 
historical annals, 
explains that in 
the sixth year of 
the reign of King 
Sejo (correspond- 
# Ing to 1443 in the 
Gregorian Calen¬ 
dar), the King 
had a bronze in¬ 
strument con¬ 
structed to meas¬ 
ure the rainfall 
It was a vase of 
a depth of 30 cm. 
and a diameter 
of 14 cm. Every 
time rain fell, 

'observatory offi¬ 
cials measured 
the height and 
informed the 
King But* fhe 
important point 

in fids account . 

is, that this was not a toy set up from 
curiosity, but that similar instruments were distributed 
throughout the pro v i n c es , and the result* of «H 
observations were reported to the court. Naturally 
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the director has endeavoured to recover specimens of 
these instruments and also the register of observa¬ 
tions Unfortunately, he hat found no records 
land none of the original vases. But he has ifnearthed 
three copies of the pluviometer The illustration re¬ 
produced here (Fig 1) shows the instrument with the 
pedestal on which it Btood This instrument dates 
back to 1770 The three large Chinese characters 
declare that it is an instrument to measure rain, and 
che *even smaller give the date of its construction, I17 
Chinese reckoning. Several pillars have been found 
without pluviometers attached, and one is particularly 
interesting, as a long Chinese inscription u engraved 
upon it, and though some of the characters have been 
obliterated by time, enough remains to connect it with 
the original order of King Sejo 
This same king erected astronomical observatories 
and fitted diem with excellent instruments for the 
time He seems to have prided himself on the posses¬ 
sion of an automatic clepsydra, in which the hours end 
quarters were sounded by manikins The general 
form of clepsvdra seems to have consisted of four 
vessels at different levels, "and water poured in the 
highest vessel flows, passing through the intermediate 
ones, into the lowest, where an arrow with graduations 
to indicate the time in its upper part, was floated ’* 
Fig a gives the general form of the instrument, but 
the mechanism is not well shown # Dr Wada also 
reproduces a photograph of an ancient observatory, 
demonstrating the forward state of science of the age, 
about 647 a t> It Is supposed to have been used for 
the making of observations to correct the calendar, but 
there la nothing in the picture to suggest that it ever 
formed part of an observatory It is simplv a tower- 
like structure 


in French chemistry. There is no question that any 
man who had contributed to the turn of human.4tnotir» 
ledge what she has made known, would, yean ^ago* 
have gained that recognition at the hands of Ms 
colleagues which Mme. Curie's friends are now 
desirous of securing for her. It Is incomprehensible 
therefore, on any ethical principles of right and jus¬ 
tice, that because she happens to. be a woman she 
should be denied the laurels which her pre-eminent 
scientific achievement has earned for her 

There may be room for difference of opinion flf 
to the wisdom or expediency of permitting women to 
embark on the troubled seas of politics, or of allowing 
them a determinate voice in the settlement of ques¬ 
tions which may affect the existence or'the destiny 
of a notion, but surely there ought to be no question 
that in the peaceful walks of art, literature, and 
science, there should be the freest possible scope ex¬ 
tended to them, and that, as human beings, every 
avenue to distinction and success should unreservedly 
be open to them 

All academies tend to be conservative and to move 
■lowly, they are the homes of privilege and of vested 
interest Some of them even Incline to be reactionary. 
They were created b> nien for men, and for the most 
part at n time when women played little or no part 
in those occupations which such societies were in¬ 
tended to foster and develop But the times have 
changed Women hnve gradually won for them¬ 
selves their rightful position ns human beings We 
have now to recognise that academies as seats of 
learning were made for humanity, and that, as mem¬ 
bers of the human race, women have the right to look 
upon them as their heritage and property no less than 
men This consummation may not at once be 
reached, but as it is based upon reason and justice 
It is certain to be attained eventually 


THE ADMISSION OF WOMEN TO THE 
FRENCH ACADEMIES 

W E learn from the Timer of January 5 that at the 
recent quarterly plenary meeting of the five 
academies of the French Instuute, the question of the 
eligibility of women candidates for the institute came 
up for consideration It arose from the circumstance 
that Mme Curie, the discoverer of radium, has been 

r t forward as a candidate for one of the vacant seats 
the Academy of Sciences How her claims are 
regarded by that body may be Inferred from the fact 
that In the list as finally submitted her name stands 
nt the head It is stated thut at the general meeting 
more than 150 academicians were present, and that 
the proceedings, as might have been expected, "were 
extremely animated M Eventually the motion in favour 
of the admission of women was rejected by 90 votes 
to 5a The Institute further adopted a motion to the 
effect that whilst it did not presume to dictate to the 
separate academies, there was, in its opinion, 11 an 
immutable tradition against the election of women, 
which it seemed eminently wise to respect *’ 

It remains to be seen what the Academy of Sciences 
will do In face of such an expression of opinion. 
Mme Citric Is deservedly popular in French scientific 
circles iFle everywhere recognised that her work is 
of transcendent merit! and that It has contributed 
enormously to the prestige of France as a home of 
experimental Inquiry. Indeed, it is not too much to 
say that the discovery and isolation of the radio-active* 
elements are among the most striking and most fruit¬ 
ful results of a field of investigation pre-eminently 
French. ¥ lf any prophet Is to have honour in his own 
ccainfi?*—even If the country be only the land of his 
adoption—surely that honour ought to belong to Mme 
Curie; At the moment, Mme. Curie is without a 
doubt,^ the eyes of the world, the dominant figure 
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NOTES 

An earthquake of unusual violence occurred in Russian 
Turkestan at 1 35 a m on January 4, or shortly after 
11 pm on January 3 (Greenwich mean time) At 
Vyernyl, the chief town of the district, with more than 
11,000 inhabitants, the shock lasted for nearly five minutes, 
and has been succeeded b\ a targe number of after-shocks 
Nearly every building in the town ta damaged, and all the 
mud-houses In the neighbourhood have collapsed The 
total loss of life is unknown, but fortv bodies have so far 
been recovered from the ruins It Is reported that the 
whole of the town of PrjevaUk, which Is situated on the 
shores of lake Isslk Kul, has been destroyed by the waters 
of the lake The extraordinary violence of the earthquake 
Is attested by Its effects on the seismographs of distant 
observatories, At Pullcovn, more than a a 00 miles from 
the epicentre, practically all the instruments were thrown 
out of order This was the rase even In this country 
At West Bromwich, the first tremors were recorded at 
11 35 p*m , and soon attained a range of 15 mm By 
11 54 the range wax far brvond the capacity of the lnstru~ 
ment, and *at midnight the cast-west needle collapsed 
The great movement continued until is is am, and the 
disturbance did not end until 3 56 am, giving a total 
duration of 4} hours. At Cardiff the maximum movement 
Was registered at is 14 a m , and >vai so great that the 
Instrument was deranged At limerick all the Instru¬ 
ments were dismounted The earthquake, which Is one 
0/ the greatest of the last quarter of a century, Is evidently 
a successor of that which occurred on June 9, 1887* when 
Vyernyl suffered even greater injury than op the recent 
occasion, owing to the prevalence of stone buildings, which 
have since been largely replaced by wooden ones 
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Wt Regret to see the announcement of the death, on 
January to, of Mr. } W Tutt, whose work In entomology 
and other department* of natural history are known to 
many men of science Mr* Tutt was trained as an 
elementary-school teacher at St Mark's College, Chelsea, 
and was at the time of his death headmaster of the Port- 
man Place Higher Grade School He became a Fellow 
of the Entomological Society of London in 1885, and was 
a member of its council He was also prominently 
associated with other entomological and natural history 
societies In the City and South London, and was honorary 
member of La Soclftf Entomologiquo de Namur and La 
Sodftf Entomologlque de Gen&ve He was editor of the 
Entomologist'* Record as well as of the South-Eattem 
4 SaturaUst t and the author of numerous papers and other 
publications of substantial scientific Value, Including 11 A 
Natural History of British Lepldoptera," 14 A Natural 
History of British Butterflies," 41 A Natural Histor> of 
British Alucitides,” 44 Migration and Dispersion of 
Bisects," 44 Melanism and Melanochroism in British 
Lepldoptcra," 44 British Noctu® and their Varieties,” 
11 Monograph of the British Pterophorlna " Mr 1 utt 
also wrote a number of works on the more popular aspects 
of natural history, and in many ways contributed to the 
advancement and extension of scientific knowledge 

We record with regret the death, on January 6, of Sir 
John Alrd, at the age of seventy-seven years Sir John 
Alrd'a name will be associated by most people with the 
erection of the Assuan dam and the Assiut barrage With 
his partners he was the builder of the Manchester Ship 
Canal He was also actively engaged in many other 
great engineering undertakings, which Include, among 
others, waterworks at Amsterdam, Calcutta, Copenhagen, 
London, and Birmingham, the docks at Tilbury, South¬ 
ampton, Avonmouth, and Singapore, the West Highland 
Railway and the Hull and Barnsley Railway, and gas 
plants on a large scale in many parts of the world Sir 
John Alrd was elected an associate of the Institution of 
Civil Engineers in 1859, and a member of the Iron and 
Steel Institute in 1887 He was created a baronet in 
1901 

The French Prehistoric Congress is to be held at Ntmes 
on August 13-ao of this year 

The French Society of Therapeutics has a worded its 
gold medal to M Ch Moureu, for his work on the rare 
gates and the radio-activity of French mineral waters 

Mr F M Bailey, Colonial Botanist, Queensland, and 
Mr. G H Knibbs, Commonwealth Statistician, Common¬ 
wealth of Australia, were Included among the new 
CMG'i in the list of New Year Honours We regret 
their names were omitted from our note last week 

Br the generosity of Dr Charcot, the Pourquoi rat? 
has become the property of the French Department of 
Public Instruction The vessel Is anchored off Rouen, and 
Is attached to the Paris National Museum of Natural 
History An annual grant of 10,000 francs, we learn from 
the Revue tcienttfique, has been made towards the upkeep 
of the ship, which will be utilised by the museum for 
oceanographical cruises 

The Christiania correspondent of the Montmg Pott 
states that more than a hundred distinguished Norwegians, 
including the Prime Minister, the Ministers for Foreign 
Affairs, Public Works, and Commerce, and the Rector of 
the University, gave a banquet on January 7 in honour 
of Dr S. Eyde, the* well-known engineer, ,yho has done 
10 much towards the development In Norway of the 
Industry based upon the fixation of atmospheric nitrogen 
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We .learn from the Chemist and DruggUt that the,late 
Dr. Ernest Durand, known as the donor to the Paris 
Museum of Natural Histoiy of the herbarium originally* 
belonging to the botanist Coe son, has left the sum of 
6oooi to be devoted to the classification and study of the 
botanical collections in the museum At the time these 
collections were given to the authorities, in 1906, Dr 
Durand gave aooof to defray the expense of classifi¬ 
cation, Ac 

A meeting of the International Association of Seismo¬ 
logy will be held in Manchester under the presidency of 
Prof Arthur Schuster, F R S , beginning on Tuesday, 
July 18 next* The meeting will consist of delegates of 
the twenty-three countries belonging to the association, 
and other men of suence who may be invited by the 
president The president asks us to state that he will be 
glad to hear from anyone interested in the subject 

At a meeting on January 4, the Development Com¬ 
missioners considered their policy in connection with 
agricultural Instruction in England and Wales and In re¬ 
gard to the financial needs of the Scottish agricultural 
Colleges, and decided upon the terms of a letter to the 
Scottish authorities The Commissioners also decided to 
obtain, temporarily, scientific assistance for the investiga¬ 
tion of the possibilities of the cultivation of tobacco and 
flax 

The arrival of several boxes of skins of mammals and 
other animals from Szc-chuen at the natural history 
branch of the British Museum affords the Times, In Its 
issue of January 3, an opportunity of referring to the 
generosity of the Duke of Bedford in providing funds for 
collecting expeditions in northern China and other districts 
in the heart of Asia, these museum expeditions having 
been carried on for several years Reference Is also made 
to similar work which has been carried on for some time 
In Africa at the expense of Mr C D Rudd The latest 
of these expeditions is now at work In British East Africa 

On Tuesday next, January 17, Prof F W Mott, 
F R S , will begin a course of six lectures at the Royar 
Institution on 44 Heredity, ” and on Thursday, January 19, 
the Astronomer Royal, Mr F W Dyson, b R S , will 
deliver the first of three lectures on 44 Recent Progress In 
Astronomy " The Friday evening discourse on January so 
will he delivered by Sir James Dewar, F R S , on 
44 Chemical and Physical Change at Low Temperatures", 
On January 27 by Prof W H Bragg, F R S, on 
41 Radio-activity as a Kinetic Theory of a Fourth State 
of Matter", and on February 3 by Dr A t Shipley, 
F R S , on 44 Grouse Disease " 

The council of the Rhodesia Scientific Association 
adopted the following resolution at a meeting held 
recently — 114 That a gold medal be offered for an original 
paper advancing our knowledge of the transmission of any 
Insect- or arachnid-borne disease affecting Rhodesia, such 
paper to he read at a meeting of the Rhodesia Scientific 
Association for publication In its Proceedings The medal 
will only be awarded for a paper which, In the opinion of 
the council, is of sufficient scientific merit " Non-resi¬ 
dents as well as residents in Rhodesia are invited to send 
In papers not Jpter than July 31 addressed to D Niven, 
Secretary Rhodesia Scientific Association, P O Box 586, 
Bulawayo 

The council of the Institute of Metals reports that 4 
large increase has recently taken place m* the membership 
of the Institute, which now reaches more than 330 Add!- 
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tionsl honorary members turn bean appointed In the 
persona of Dr JL T Otaaebro ok , TRS, and Sir Andrew 
Noble, Bart, KC B, whtUt Sir WlUlam H White, 
KCB, FRS, has been elected the first fellow of the 
Institute The annual general meeting of the institute will 
be held on January 17-18 On the latter day, papers will 
be read at the Institution of Mechanical Engineers, West¬ 
minster, S W , commencing tft 10 30 am Among the 
papers are the following —A new critical point In copper- 
suic alloys Its Interpretation and Influence on their proper¬ 
ties, Prof H C H Carpenter, aome practical experience 
with corrosion of metals, Engineer Rear-Admiral J T 
Corner, C B , the adhesion of electro-deposited silver In 
relation to the nature of the German silver basis metal. 
Prof A McWllham and Mr W, R Barclay There will 
also be presented the preliminary report to the Corrosion 
Committee, by Mr G D Bengough This report will be 
of an important character, dealing with the present state 
of our knowledge of the corrosion of non-ferrous metals 
and alloys, with suggestions for a research Into the causes 
of the corrosion of brass condenser tubes by sea water. 
Full particulars regarding the Institute caa be obtained 
from Mr G Shaw Scott, secretary of the Institute of 
Metals, Caxton House, Westminster, S W 

Thr first annual me e ti ng of the Astronomical Society of 
Barcelona was held on December 8, 1910, when the new 
president and executive council were elected Addresses 
were delivered by the retiring president on the progress 
of astronomical science during the year 19x0, and by the 
secretary on the development of the society since Its 
foundation The Inaugural meeting of the society was 
held on January 30, 1910, at the University of Barcelona, 
os a result of the labours of Don Salvador Raunch, who 
had been carrying out valuable educational work in the 
city by means of popular articles on astronomical and 
allied subjects contributed to the columns of Las NoUctas , 
a well-known Barcelona journal At the inaugural meet¬ 
ing Dr Esteban Terrains, professor of physics In the 
University of Barcelona, was elected first president, and 
a strong executive council was formed. In April King 
Alphonso became a life member, and was elected honorary 
president At the present time the membership numbers 
a^o, and as a result of the first year’s work the 
society finds itself with a bank balance of 80/ after 
paying all expenses. In the future It is Intended to devote 
the accumulated funds of the society to the erection and 
equipment of an observatory, where members may meet 
eegxilarly in a social way for practical observation and the 
Informal discussion of questions of astronomical interest 
During the year lectures on astronomical subjects were 
delivered in the Grand Saloon of the University of 
Barcelona, and numerous addresses on a smaller scale 
were given on practical spectroscopy and general astro¬ 
nomy in the private observatories of certain members 
The following is a Ust of the officers of the society for 
«he year 1911 ^Prandtnt, Prof Eduardo Fontserd, chief 
of the Time Service of Barcelona, mca-fresidonti, Prof 
Luis Csnatda and Don Ferdinand Tallada, stet story, Don 
Salvador Raunch, si ce-sscratary, Don A Pulvd , treasurer. 
Prof M Font y Tomdj other members of the council, 
Prof Ignacio Tara son a, professor of astronomy in the 
University gf Valencia, D* Enrique Calvet, Don Jo*6 
fubiranal', and Don Juan Mercadat The address oflKe 
secretary is Diagonal, 46a, Barcelona, where all com¬ 
municant** should be addnsasad. The society U entering 
Vpon Its s£Wd year of acthdty with bright prospects, and 
U vary suocessfulty cultivating a taste for astronomical 
study among ail classes In Spain. 
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Thr Research Defence * Society has jsd puMHltsd 
small book called "The Truth about Vlrisscttotvt’V Mg 
book Is a collection of leaflets dealing with soma 41 Wif 
main points in the practice of experiments on animals, Mp 
of the results obtained by this means It also Include* ft 
leaflet on the charges made against the Rockefeller InstU 
tute, and also the cor r es p ondence between the secretary 
of the Church Anti-vivisectkm Society and the Bishop of 
North Queensland. All the points dealt with are riearl) 
explained, and technical details are avoided so far as 

possible The book is therefore suitable for anyone to 
read, even If not conversant with the correct phraseology 
This Is a great advantage, because the details of the whole 
matter are naturally of a highly technical character 
Much of the misapprehension which exists in the minds of 
many people, including those who are definitely anti- 
vivIsectloflUts, arises from want of knowledge. In the 
great majority of cases this is not wilful, but simply 

because the details have hitherto been almost impossible 
for the uninitiated to follow There are, however, a few 
persons to whom the Words of Mr Rudyard Kipling are 
applicable He says that there will always be persons 

“ who consider their own undisciplined emotions more 

Important than the world's most bitter agonies—the people 
who would limit and cripple and hamper research because 
they fear that research may be accompanied by a little 
pain and suffering ” It is verj desirable that all think¬ 
ing people should endeavour to acquaint themselves with 
the essential facts of the case, and the recent publication* 
of the Research Defence Society have now made this 
possible by providing the necessary information in a simple 
form The leaflets show that 95 per cent of the experi¬ 
ments performed are of Inoculations, which are not realh 
in any way an operation, being merely needle-pricks A 
great number of these are routine Investigations earned 
out on behalf of various Government departments for tin 
preservation and improvement of the public health The 
history of the succeshful fight against Malta fever and 
other tropical diseases forms a chapter of Intense Interest 
in the history of the British Empire, and Is one which 
well repays study, this side of the question might snth 
advantage be somewhat further developed In the collec¬ 
tion of pamphlets in question The bttto book Is highK 
to be recommended, and should supply a great want 

lx a report contributed to the December (1910) Issue of 
Mam on the Ceylonese drum known as udaktya. Dr A 
Willey connects this hour-glass pattern of Instrument with 
certain drums made from human skulls found In Tibet 
In the latter type the drum consists of two human cofoarfa 
Inverted and superposed, the ends being covered with 
pieces ol skin The use of such drums for magical pur¬ 
poses Is not uncommon in Tibet, and thence the shape 
may have passed to India, where It la stHl used by asCetks 
and spirit mediums, and thence to Ceylon The custom 
which stifl prevails in Tibet of drinking from the sfcull of 
a holy pan or ah enemy Is remotely connected with this 
form of drum 

In the December (19x0) Issue of Mam Messrs E. T. 
Nlcholle and J JSlnel describe the exploration of a Palaeo¬ 
lithic "cave-dwelling, known as La Cotte, at St Brelade, 
Jersey* The existence of this habitation has been known 
since 1881, and it has now been investigated under great 
difficulties, due to its position. Bones of Rhkotifof 
befcorfemm, horse, reindeer, and dear, with human teeth 
and some fragmentary bones, have been unearthed. The 
flint Implements, found In considerable numbers, belo n g * 
the well-known tongue-shaped Monster! on class, tt* 
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0 f MordUst* Falla of rubble have now 
mpoaatble to make further examination of this 
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k *** Johns Hopkins Hospital Bulletin for December, 
tgrttr there Is an instructive article by Dr Lewellys F 
Barker on electrocardiography and phonocardiography, and 
oonttdalng many illustrations of the apparatus employed 
aad of the cardiograms obtained It Is chiefly remarkable 
for the description of the electrocardiographic Installation 
In the medical clinic of the Johns Hopkins Hospital, which 
•hows that the apparatus may be fitted up at a smaller 
cost than Is generally supposed, and that It may be applied 
to the diagnosis of a good many cardiac and nervou* 
dlseisf The remarkable progress in this department of 
dl ideal inquiry is well shown ia this paper, and ebpeclally 
in th« analysis of the many curious cardiograms obtained 
at Baltimore and elsewhere 

la the Proceedings of the Royal Societv, ser B, vol 
lux HU, p. 134, Dr R Kirkpatrick describes, under the 
name of Murrayona photwlsfib, a new type of sponge from 
Christmas Island, Indian Ocean, referable to the family 
commonly known as the Pharetronldsc, equivalent to the 
Pharetrones of Zlttcl When this group was first estab¬ 
lished, it was believed to be extinct, with Its latest repre¬ 
sentative In the Mtcstrlrht Chalk, but, Inclusive of the 
new Christmas Island form, which constitutes a subfamily 
by Itself, six living genera, each with a single specieb, ire 
now known Murrayona differs from All the other genera 
in that the skeleton consists of a firm basal network 
devoid of bpitulcs, overlain by a dermal layer of scales, 
the axial core of bpuuleb found in the other living genera 
having been discarded The absence of spicules in some 
of the fossil Pharetrones may be due to the same cause, 
although In other Instances (as has hitherto been con- 
side ed to be the case with all) It may be the result of 
fosslllsotion Apparnntlv there Is no such genus as 
Phareton, and If this be the case the family requires a 
new name. 

Tiir two articles in the Journal of Economic Biology for 
December, 1910, are devoted to “ warbles " In the first 
of these Prof G H Carpenter furnishes notes on the 
life-history of tho reindeer warble-fly (Qldemagena 
tarandi ), his specimens being derived from a young rein¬ 
deer In the Dublin Zoological Gardens. He finds that 
the egg of (Edemngena hat a thin flap at the free end, 
along the edge of which the egg-case readily splits The 
position and appearance of this recall the 14 lid ” of the 
of the horse hot (Gaitrophtlus egui), and suggest that 
the maggots of (Edemagena are licked off and swallowed 
by the reindeer Immediately after hatching In Hypo- 
derma boviif the ox warble, tile egg has no such lid, which 
lends support to the suggestion that the host swallows the 
eggs Instead of the maggots. In the second article Mps*n> 
Cooper and Nuttall, who accept the idea that cattle lick 
of( the eggs of Hvpodenna from their legs as a definite 
fact, discuss means of preventing the destruction of hides 
by warbles A hide was cut Into four quarters, of which 
three were severally treated with different chemical*, 
Including picric add, and It was found that In none of 
the cases was tanning interfered with It is recommended 
that the experiment of treating the legs of oxen with picric 
add should be tried. 

Th» current number of the Quarterly Journal of Micro- 
topical Solano s (December, 1910) contains an elaborate 
and vgry Interesting memoir, by Prof J. P. HiU, on the 

development of the MorsuplatiA, with special refer- 
, Web to the native cat (Zhwyarw vfoffriftifj). This forms 
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the fourth of the author's well-known contributions to the 
embryology of the marsupials, and In it he describes In 
detail th* process of cleavage, the formation of the blasto¬ 
cyst, and the differentiation of thp embryonal ectoderm 
and endoderm The uterine ovum possesses a shell- 
membrane and a layer of albumen outside the sons, 
analogous with the corresponding structure* in the egg of 
monotremes, but Is much smaller than the latter, and 
contains much less yolk, Its condition in these r esp ects 
being intermediate between that of the monotreme and 
that of the eutherian egg The character of its earlv 
development is also Intermediate between that of the two 
Utter groups Cleavage Is complete, and at first 
meridional, resulting in the formation of a ring of eight 
blftstoraere* placed equalorially within the egg-shell, 
followed by an equatorial cleavage which divides each 
blastomere Into tiro, an upper, smaller, and clearer, and 
a lower, larger, and more opaqoe Two rings, each of 
eight cells, are thus formed, the upper one giving nee to 
the embryonal region of the blastocyst wall, and the 
lower to the extra-embryonal region, which the author 
regard* as homologous with the trophobla*t of the 
eutherian ovum Prior to the completion of the first 
cleavage, the egg eliminates from itself a spherical mas*, 
of volk which takes no direct part In development, though 
it becomes enclosed In the blastocyst cavity The paper 
Includes a valuable discussion of the early ontogeny of the 
Mammalia, in which the author defends the generally 
accepted view that the mammals are descended from 
ancestors 1 which hAd large, heavily yolked eggs, and 
vigorously opposes the recently promulgated theory of 
llubrecht, in accordance with which the alccithal 
character of the eggs of higher mammals represents the 
primitive condition He also entirely disagrees with 
Hubrecht’s Interpretation of the trophoblaat as an 
embryonic membrane comparable with that of the nemer- 
tines ami other invertebrates The f< entyptc" condition 
of the eutherian embryo 1* explained as a secondary 
modification due to the loss of the egg-shell * 

A note by Miss A G Stokcy on the sporangium of 
Lycopodium ptthyoules, published In the Botanical Gaoette 
(September, 1910), indicates that the sporangium arises 
from the leaf, but during development grows away from 
it, and appears to be cauline In *ize and shape, as well 
a* in the proportion of wall cells, the sporangium 
resembles that of L, dichotomum 

Tub annual report, for 1910, of the Department of Agri¬ 
culture, Trinidad, by Prof P Cahnody, covers the reports 
of the botanical departments In Trinidad and Tobago, of 
various estates, and the Government laboratories The 
cacao expor ts for the year were the highest on record, 
crops of sugar-cane were good, but the sucrose content of 
the juice proved to be small Analyses of CastiJloa rubber 
trees of different ages showed that the latex in young trees 
contained more than 50 per cent of resin, and this di- 
creases to about 8 per cent, after eight or ten years 

A OYTOlogical Investigation of corn rust, Pucnma 
gramiuit, described by Dr F Zach In the Sitoungeberichte 
dor KaUerBckan Akademte der Wtssenschafttn , Vienna 
(April, 1910), deals with the crucial stage when the fungus 
Invades the palisade cells of the leaf and enters upoo a 
contest with the fb*otoplasm and nucleus Sometimes the 
fungus !■ wo r st e d and Its hyplue are dissolved, In other 
oases the fungus Is victorious, when the protoplasm and 
nucleus are disintegrated and certain portions are excreted 
It Is suggested that the power of the host to withstand 
the attack of the parasite is partly Innate, but to a great 
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extent determined by climatic and soil condition* The 
author criticise* the mytopUsm theory of Eriksson, which 
refen mainly to the phenomena here described 

A catalogue of hybrid plants raised at Kew during past 
vest* Is published In the Kew Bulletin (No 9) The 
three hybrid species of Cytlsus are interesting, two being 
ascribed to chance pollination by Insects, while the third, 
Cyiisut DaUimoreti producing pale purple flowers, was the 
result of an artificial cross between a variety of 
C scope nus and C albus , it received an award at the 
Temple Show last year Success has been attained with 
several Rhododendron hybrids, notably a cross from 
Rhododendron Fortunei, and two monophyllous Strepto- 
carpus hybrids are recorded A Strelltzla that flowered for 
the first time during the winter 1909-10 was raised from 
a cross made in 1893 

Tub Agricultural and Forestry Department of the 
Nyosaland Protectorate has issued Its second annual report, 
from which we learn that the past year has been one of 
the most successful on record A few jtnrs ago the only 
Industry of any Importance was coffee, when this failed, 
the plantations were closed down With the introduction 
of cotton, tobacco, and rubber, the area of land under 
cultivation has steadily increased, and at no time In the 
hiHtor) of the protectorate have such large areas of virgin 
land been opened up for planting as at present The 
experimental work of the department consists in the 
Improvement of existing crops and testing of new crops 
likely to be of value Afforestation Is also being under¬ 
taken, the railway and tobacco industries having been 
responsible for a large consumption of tho native timber 

Thb Agricultural Journal of India , vol v , part ill , 
contains articles on the cultivation of millet, jute, Cara- 
vonlca cotton, and bananas The millet, Andropogon 
Sorghum , Is grown in the dry zone of Upper Burma, where 
the yearly rainfall Is from ao to a4 Inches, and rice will 
not grow Ihe grain furnishes food for the natives, and 
the leaves and stalks for cattle Jutr Is grown on land 
suitable for rice, in some districts It la possible to take 
winter rice after Jute, and thus to get two crops in one 
year, but this is not always possible, and in general it 
may be said that the area under jute represents the loss 
of so much land to rice Caravomca cotton is a hybrid 
tree cotton reienlly introduced, for which many excellent 
properties were claimed It la stated, however, that the 
variety has not been a success, and, further, that no tree 
cotton Is known that will answer as a field crop 

The need for phosphatlc manures in all parts of the 
world, and the rate at which their already high consump¬ 
tion Is Increasing, makes It important that all known 
phosphate deposits should be mapped as thoroughly as 
possible Should a phosphate famine ever occur, It would 
be more serious than a coal or any other famine, a » no 
substitute of any kind Is known The United States 
Department of Agriculture Bureau of Soils has recently 
Investigated the phosphate fields of Idaho, Utah, and 
Wyoming, and published the results as Bulletin 69 of their 
series The deposits are considerable, and though they are 
not yet extensively worked because of their distance from 
markets^there Is no doubt that they will become Important 
Jn future It Is recommended that steps should be taken 
now to control the mining rights and to prevent waste of 
the lower-grade deposits that will not at first be profitable 
to W<« 

Tbop Emils Chaix, Avenue du Mall, >3, Geneva, has 
Issued a circular letter, accompanied by a pamphlet, direct* 
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Ing the attention of geographers and geologists tho, 
“ Atlas photographlque deli formes du Relief terreatre* 1 * 
This work was organised by the ninth International'-Con¬ 
gress of Geography In 1908, In accordance with a proposal 
by Profs Brunhes and Chaix, and subscriptions are now 
asked for, so that a series of view* may be prepared and 
published Prof Chalx's pamphlet furnishes the details, 
and It will be possible to subscribe for 100 plates at half 
a franc apiece, or single plates at one franc each It la 
estimated that the whole series required would be about 
500 to 600 plates, their issue being spread over teo >ears* 
The samples furnished give a picture about 13 cm by 
9 cm , and are of a geological rather than a geographical 
character The scheme, however, is a wide one, and we 
may hope to see such subjects as typical cirques, alluvial 
plains, and escarpments, illustrated from all parts of the 
world It is at present, for example, difficult to obtain 
views of our own Cottcswold Hills, or the meanders of 
the Severn, or the Hercvman ridges of southern Irtligp 
The cooperation of scientific photographers Is invited, and 
It is to be hoped that geographical considerations will 
prevail in the selection 

In the meteorological chart of the North Atlantic Ocean 
for January (first issue), published by the Meteorological 
Committee, attention is directed to the displacement of the 
high-pressure system to the region of Madeira and North 
Africa os one of the marked features in the daily weather 
maps of December 8-14, 1910, embracing the North 
Atlantic and adjacent shores An enormous region of low 
pressure, extending from Nova Scotia to the western half 
of Europe, is shown by the charts, on the morning of 
December 12 the barometer readtog on board the 
Mauretania , In lat 51 0 N , long ai° W , was as low aa 
3804 Inches A remarkable circumstance connected with 
several well-developed secondary disturbances which 
advanced in rapid succession towards Ireland was that 
none of their centres passed eastward of the Irish Sea 
Under their Influence, the weather conditions were of an 
exceedingly unsettled type all through the week 

The flexure of a rectangular plate under uniform hydro¬ 
static pressure is a problem which mathematicians have 
from time to time attacked by different method* A new 
investigation, based on the methods of Mr Walter Rltz, Is 
now published by Mr D Plstrlokoff, of the Kieff Poly¬ 
technic It Is published in Russian, with a short abstract 
In French 

Those mathematicians and physicists who experience 
difficulty In forming a clear mental picture of the concepts 
of non-Euclidian geometry will find a useful and suggestive 
paper on the Bolyal-Lobatschewsky system, by Prof H 5 . 
Carslaw, In the Proceedings of the Edinburgh Mathe¬ 
matical Society, xxvlli (1910) The author starts by show¬ 
ing how the properties of planes and straight lines In 
Ordinary space can he extended by inversion to spheres 
and circles through a fixed point He then proceeds to 
consider the properties of spheres and circles that are 
orthogonal to a given fixed sphere, and shows that If these 
be called “ Ideal planes ” and ideal lines, they will be 
found to possets properties exactly- analogous to those of 
hyperbolic geometry In the plane geometry thus estab¬ 
lished M ideal parallels " are re pr ese n ted by circles which 
touch on the fixed orthogonal circle, and thus It follows 
that through a given Ideal point two parallels ran he 
drawn to a given line Ih short, Prof Carslaw shdwh 
that a geometry identical with that of Bolyai and 
Lobatschewsky can be built up In ordinary Euclidian sftop#*. 
and, so for as plane geometry la concerned, In an orditikry 
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JfwWUg plane Unless tome unforeseen fallacy In this 
toseedgadon should be discovered which has escaped 
Proft CartUw's notice, we have here a convincing proof 
&*t Euclid's parallel postulate is IncQpable of demonstra¬ 
tion. In fact, it it argued that if any Inconsistency existed 
in the Bolyai-Lobatschewsky postulate this inconsistency 
would be extended by Prof Carslaw*s “ Ideal ” system to 
Euclidian geometry Do not these arguments point to the 
view that Euclid’s postulate should be regarded as a 
property of matter rather than of space? 
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and some of the results obtained have already bqeci In¬ 
corporated m boiler design The second, by Prof l£ntcht 
and Mr J P Batey, contains the results of examinations 
of a number of dye-stuffs in solution in order to settle the 
question whether these substances exist In solution as 
colloids or not The authors conclude that the dyes tested 
do not These examples serve to show how successful!) 
the Manchester School of Technolog) is bringing the 
power of science to bear on the Industries of which Man¬ 
chester Is the centre 


In the American Architect for November 23 Mr Wm H 
Goodyear describes measurements of 1910, undertaken on 
behalf of the Brooklyn Museum, of the spiral stairway of 
the Leaning Tower of Pisa The main result of these 
measurements is to confirm the author’s view that the 
Inclination of the tower was intentional, and was not due 
to subsidence after or even during construction The mum 
evidence on this point Is derived from an examination of 
the steps between the thirteenth and sixty-ninth Not only 
does the mean height of the celling Increase by 1 foot 
to} Inches between the thirty-fifth and forty-ninth steps, 
but there is an Increase In the downward dip of the ceil¬ 
ing to the Inner wall of about Inches In the whole 
Interval As the stairs in question represent the extremi¬ 
ties of the line of greatest slope, the effect of these changes 
is to throw the wtight of the structure off the overhang¬ 
ing side On the higher floors these variations appear to 
have been abandoned, presumablv on the ground that the 
safety of the structure was sufficiently secured without 
them, whereas If the inclination were accidental it is 
obvious that the tendency would be to increase the pre¬ 
cautions as the subsidence Increased The author further 
points out the advantages from an aesthetic point of view 
of the standing of the Leaning Tower in a depression or 
11 well,*’ and also of the change of inclination of the 
upper store) s, both of which support the theory of Inten¬ 
tional Inclination of the structure 

The measurements of the magnetic properties of iron, 
steel, nickel, and cobalt at the temperature of liquid mr, 
which have been made by Dr R Beattie and Mr H 
Gerrard, and were described In the Electrician for 
December 23, 1910, confirm the view generally held on 
the strength of results obtained at higher temperatures, 
vl* that decrease pf temperature increases hysteresis 
The curves given for the hysteresis losses as functions of 
the magnetic induction In alternating and in rotating 
fields are of the same general form at the temperature of 
liquid air as at ordinary temperatures The loss in cobalt 
lit a rotating field is about twenty times that in nickel 
The authors make no reference to the I^ngevln-Weiss 
theories, but, so far as one can judge from the curves, 
their results do not furnish any material support for those 
theories. 

Vol. Ill of the Journal of the Municipal School of 
Technology, Manchester, consists of nearly four hundred 
pages of reprints of papers communicated by the staff and 
students to scientific societies and to the technical Press 
during the year 1909 The principal papers deal with 
mechanical and electrical engineering and with chemistry, 
and show that In these subjects, at least, the Manchester 
School stands fn a position which no other technical school 
or polytechnic In the country has approached Of the 
thirty papers, two may be selected as typical of the work 
the school is doing The first, by Prof Nicholson, deals 
with experiments directed to the removal of {fee obscurity 
febteh enveloped the. subject of the transmission of heat 
from the furnace gases to the water In a steam boiler, 
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An interesting article on photo-clastlrity, by Prof E G 
Coker, appears In Engineering for January 6 Account Is 
given of apparatus and experimental results obtained^ at 
Finsbury Technical College, the experiments having for 
their object the determination of the condition of stress 
In transparent bodies by the effect which these latter, when 
subjected to such stresses, produce on polarised light 
passed through them A special optical bench designed 
by Mr F Cheshire Is used, in which a lantern, fitted 
with an arc laiVip, projects a beam of parallel light The 
beam Is polarised by a Nicol’s prism, then passed through 
the specimen, which latter Is stressed by some convenient 
apparatus A lens focuses the beam on a second Nicol’s 
prism, which serves as nn analyser, and the image of 
the specimen so formed is thrown on a screen or sensitive 
plate A feature of the article is the reproduction In 
colours, by the three-colour process, of a large number 
of photographs taken on Luml&re plates direct from the 
specimens under stress These arc of special interest to 
engineers, and include examples of beams, tension 
members, a furnace flue, circular hooks and chain links, 
a locomotive plate spring, a square threaded screw and 
nut, and a pillar Fxamples are included showing the 
disturbance in the stress distribution caused bv notching 
the specimens In various wbjb, and also the effect of a 
non-axlal load on a tension member Probably glass Is 
the material possessing properties most closelv resembling 
materials In general use by engineers, but, owing to the 
difficulty of preparing glass specimens, xylonite has been 
used 

Mm H Permm Hawkins sends us a copy of a new 
(the fourth) edition of "The Stars from Year to Year," 
in which the account of 'Halley’s comet, to which refer¬ 
ence was made In the notice of the book In last week’s 
Nature (p 304), Is brought up to date We do not quite 
understand why the earlier edition should have been sent 
to us for notice when a new edition was to be issued a 
few weeks later. 

The current quarterly Issue of Mr C Baker’s catalogue 
of second-hand Instruments for sale or hire has reached 
ui Particulars are given of more than 1500 pieces of 
scientific apparatus which can be bought or hired at the 
second-hand department at 244 High Holborn, London 
From the same house comes a very complete list of 
additions since 1909 to the stock of lantern-slides of 
scientific interest 

Mr Edward Stanford announces for publication on 
Januaty 16 the third edition, rewritten and enlarged, of 
M The Building of the British Isles," bv Mr K J Jukes- 
Browne It Is eighteen years since the last edition of this 
work was Issued/ and much fresh matter has consequently 
been embodied in the new book 

In the paragraph relating to the 44 Live Stock Journal 
Almanack " in Nature of December 29, xgio, the name 
Lord William Cecil should have been Lord Arthur Cedi 
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OUR ASTRONOMICAL COLUMN 
Tn* January Mxtbori.— -Mr W F Denning write* — 
** The night when the shower of Quedrantids or Bottida 
was expected proved very clear at Bristol and many ocher 
places The display of meteors was not a very abundant 
one, but what the event lacked in numbers was amply 
.compensated for by the brilliancy of the objects observed 
11 Not only were the meteors generally very conspicuous, 
but they traversed long tracks of the heavens, and their 
Slights were readily traced back to the visual radiant 
This year I made the centre at 237°+ 54° from about 
olght paths, and there teemed another well-defined shower 
of similar meteors from 250° + 47° in Drat a 
“ 1 he meteors were of moderate speed and accompanied 
by trams They were also well observed b> Miss Helen 
M Metcalfe, of Kildare, Mr \V H Steavenson, of 
Cheltenham, and others No doubt some of the larger 
members of the shower were recorded at several stations, 
and it is hoped that observers will eend in their notes *o 
that the heights and velocities may be computed Junuary 
is a gpod month for large meteoric fireballs, and it re¬ 
mains to be seen whether the last half of the present 
month will provide the usual number seen In preceding 
years " 

Nova Lagrrtc —The weather conditions, In London at 
any rate, have not been favourable for observations of the 
new star discovered by the Rev T E, Lspln on December 
30, 1910 

According to observations recorded In the Times, Mr 


The nova is conspicuous among the stars negr bp tot 
reason of Its distinctly red colour We append a 
showing *its position relative to the bright star*, at 
Cassiopeia, Cepbeus, and Lacerta 1 

Comets Du* to Return in 1911 —Mr Lynn’s amkual 
note of the periodical comets due to return this year 
appears In No. 431 of the Observatory He lacknW* 
Brooks's 1889 comet, as It was due at perihelion an 
January 8, but suggests that no further observations of It 
at this return are likely, it was nearest the earth an 
August 9, 1910. 

Faye’s comet, in accordance with Prof* Stromgran's 
conclusion as to the acceleration of Its periheDon passage, 
returned In 1910, and observations have been recogded In 
these Columns 

Encke's comet Is due In the coming summer, but Mr 
Lynn, considering its faintness In 1900, fears that we sue 
losing this well-known object, first observed in 1786 

Wolf's comet, of 1884, is not due until early In ipu, 
but observations may be secured about the end of the 
present year 

Preliminary Results derived prom Radial-velocity 
Determinations —At the Boston meeting of the Astro¬ 
nomical and Astrophybicnl Society of America Prof 
Campbell reacf a paper in which he gave the preliminary 
results derived from the study of 1073 radial-velocity 
values 

The position of the solar apex come* out as A ■ *73*0° ± 
*5*» D-+37 5°±3 0 ® i and the corresponding velocity of 
the solar motion was round to be 
17 R km This latter value is lower 
than those previously found, but 
the available data will y leld no 
higher value Apparently there is 
a diffi rtnee depending upon the 
*periral type of the stars considered, 
lor, liking 330 stars of type* O-F,, 
V was found to be 177 km, whilst 
704 stars of types F.-O, K and M 
>hided 18*0 km 

Further, the radial velocities of 
stare freed from the solar motion 
component do not appear to be a 
function of the visual magnitudes 
Stars of the later spectral types—as 
divided above—appear to have radial 
velocities nearly 50 per cent greater 
than those of the earlier types, the 
Increase Is progressive The mean 
velocity for thirteen nebubs con¬ 
sidered Is 23 4 km The results also 
confirm Kapteyn's theory of a 
systematic drift 

1 n making the observed radial 
velocities ana the proper motions to 
correspond, It was indicated (1) that 
the stars of different magnitudes are lews differentiated in 
distance than has hitherto been supposed, (a) all the 
brighter stars down to ihe fifth magnitude are further 
away than Indicated b> the formulas for mean parallaxes, 
(3) the parallax stars which have been used as sample stars 
are not representative of the stars In general Some of 
these results mav be modified by the proposed solution, 
using Boss's proper motions now available 

Outer results accruing from the systematic study of 
radial velocities indicate that, in general, the periods of 
revolution are shorter for the early than for the later 
types, the orbits also shot* less eccentricity Seventy 
orbits, now known with reasonable certainty, are in accord 
with the theoretical conclusions of Darwin, PoincarA, and 
See regarding the origin and development of binary stellar 
systems (Journal R A S Canada, v <£ lv, No. 5). 

Stellar Magnitudes —A popular and very interesting 
paper on stellar magnitudes lp published by Mr. 1 £ 

Maybee to No 5, vol lv , of the Journal of the Royal 
Astronomical Society (Canada) Mr Maybee expl ai n s wr 
system of magnitudes, tells how they are determined, and 
discusses some of the interesting facts which have accrued 
from photometrical studies of the stars. 

Astronomical students and amateurs will probably «pg 
a great deal of useful information In the popin'. 



Chart abowfaif position of Nova lanrOL 

Hlnks examined the nova on January 1 and a, and found 
it fainter on the second night, a bright line in the red, 
the C line of hydrogen, was apparently the strongest in 
the spectrum, ana three other bright lines were observed 
Mr Etpin, writing to the Observatory (January, No 
431), states that a further examination, on Janyary 1, 
confirmed his previous observation of the spectrum, it is 
neither type 111 . nor lv Two bright lines are corispkuous, 
the stronger one prdbabiy F, and a yellow line, which he 
suggests is D f Three bands appear between F and D, 
and on the ndore refrangible side of F there Is a band so 
strong as to make the spectrum appear discontinuous, 
beyond that there is a bright band The spectrum re¬ 
minds Mr Bspln of that of R Cygnl, with the details 
more pronounced. He suggests that the star may turn 
out to be a variable, although, If to, it is curious that it 
has not been discovered, as have several others In the 
neighoouripod, at the Harvard Ob ser vat o ry 
A Dotty Mail report states that no spectrum observa¬ 
tions have been possible at Greenwich, owing to the bad 
weather, but photographs, which show the nova to be 
decrease in brightness, have bqcn secured. The 
Astronomer Royal express** the opinion that the object U 
really a nova, not merely a previously undiscovered 
variable star 
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ftftS SUBJECTS PROPOSED BY THE PARIS 
ACADEMY OF SCIENCES FOR 1912 

S^tOtfBTRY —Grand prise of the mathematical 
u sciences <3000 francs) The subject proposed for 
191a is the Improvement of the theory of algebraic differ¬ 
ential equations of the second or third order the general 
Integral of which is uniform No memoirs having been 
reearrod on the question proposed for 1910, this will also 
be awarded In iota Franctaur prize (1000 franca), for 
work useful to tne progress of pure or applied mathe¬ 
matics, Ponce let prize (3000 francs), for a work on pure 
mathematics 

Mechanics —Mont yon prise (700 francs), for inventions 
or improvement of Instruments useful to the progrew, of 
agriculture, or the mechanical arts or sciences, Fourneyrun 
priSe (1000 francs), for a memoir on the theory and 
experiment of air resistance, applicable to aviation The 
question set for 1910 is also postponed to 19u Soileau 
prise (1300 francs), for researches on the motion of fluids 
contributing to the progress of hydraulics an 

alternative, the fqnds may be applied to the assistance of 
a scientific man withgut means 
Navigation —The extraordinary prize of 6000 francs, for 
work tending to increase the efficiency of the French naval 
f or ces, Phimey prize (4000 francs), for an improvement in 
steam engines or any other Invention contributing to the 
progress of steam navigation 
Astronomy —Lalande prize (540 francs), for a memoir 
or work useful 10 the progress of astronomy, Valz prize 
(460 francs), for the author of the most interesting observa¬ 
tion made during the current year, Janssen prize, a gold 
medal awarded Tor a discovery or work representing an 
Important progress in physical astronomy 
Geography —Tchihatchef prize (3000 francs), for the 
encouragement of exploration In the lesser known portions 
of Aria, Blnoux prize (aooo francs), for orignal geo¬ 
graphical work, Delalande-Gudrineau prize (1000 franis) 
Gay prize (1500 francs) The question proposed for 19 u 
Is the study of the tides of the earth's crust 

Physics —Hubert prize (1000 francs), for a treatise or 
discovery concerning the practical employment of elec¬ 
tricity, Hughes prize, for a discovery or work contributing 
to the progress of physics, L La Caze prize (10,000 
francs), for works or memoirs contributing to the progress 
0/ physics 

Chemistry —Jecker prize (10,000 francs), for works con¬ 
tributing to the progress of organic chemistry, Cohour* 
prize <3000 francs), for the encouragement of voung 
chemists, Montyon prize (unhealthy trades) (prize of 2500 
francs and a mention of 1500 francs), for a means of 
rendering a trade or calling less unhealthy, L La Caze 
prise (10,000 francs), for the best work on chemistry 
Mineralogy and Geology —Victor Raulln prize (150° 
francs), for facilitating the publication of works 1 elating 
to mineralogy and petrography 
Botany —-Desmazlfcres prize (1600 francs), for the best 
work published during the year on cryptogams, Montagne 
prize (1500 francs), for memoirs on the anatomy, ph\sio- 
logy, development, or description of the lower cryptogams, 
d*Xoincy prize (goo francs), for a work on phanerogams 
Anatomy and' Zoology —Savigny prize (1500 francs), for 
the assistance of young travelling zoologists, not receiving 
Government support, concerning themselves specially with 
the Invertebrates of Egypt and Syria, Da Gama Machado 
price (1300 francs), for memoirs on the coloured parts of 
the tegument ary system of animals, Thore prize (200 
francs), for the best work on the habits and anatomy of 
one species of European insects. 

Yraefaw and Surgery. —Montyon prize (3500 francs, and 
mentions of 1500 francs), for works or discoveries u«pful 
In the art of healing, Barbler price (aooo francs), foi a 
discovery useful In surgical, medical, or pharmaceutical 
sotsnes, or In botany In relation to medicine, Brea at prize 
(100,000 francs), for the discovery of a specific cure for 
cholera, or, as an alternative, for the discovery of the 
causes of this disease, leading to Its eradication, Godard 
prise (1000 francs), for the best memoir on the anatomy, 
fljiyftlepogy, and pathology of the genitourinary organ*, 
Jute Larrey prize (750 francs), for a work dealing with 
the subject of military medicine, surgery, or hygiene, 
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Bellion prize (1400 (rants), for work* or discoveries useful 
In medicine, Mege prize (10,000 francs), Argut prize (iaoo> 
francs), for the discovery of a remedy for a disease at 
present incurable 

Physiology —Montyon prize (7$o francs), for experi¬ 
mental physiology, Pblllpeaux prize (900 francs), for ex¬ 
perimental physiology, Lallemand prim (1800 francs), for 
researches relating to the nervous system, L La Caze 
prize (10,000 franca), for the best work on physiology, 
Mortin-Damourette prize (1400 francs), for a work on 
therapeutical physiology, Pourat prize (1000 francs), for 
new data on the utilisation and assimilation of albumenoids 
in food 

Matftzftcz —Montyon prize (1000 francs, and two men¬ 
tions of 500 francs), for the best memoir on questions re¬ 
lating to statistics 

History of Sciences —Blnoux prize (3000 francs) 

General Prises •—Arago modal, Lavoisier medal, Berthe- 
lot medal, Henri Becuuerel prize (3000 francs), Gegner 
prize (3800 francs), Lannelongue prize (aooo francs), 
Tremont prize (1100 francs), Wilde prize (one of 4000 
francs and two of aooo francs), for work In the fields of 
astronomy, physics, chemistry, mineralogy, geology, or 
experimental mechanics, Longchampt prize (4000 francs), 
Sain tour prize (3000 francs), for work In the physical 
sciences, Victor Raulin prise (1500 francs), for work in 
mineralogy and petrography, Bordin prize (3000 francs), 
for researches on determining sex In living beings, 
Houllevigue prise (5000 francs), CamM prize (4000 
francs), Jdrome Pont! prize (3500 francs) ,* prize founded 
by Mme la Marquise de Laplace, Felix Klvot prize (9500 
francs) 


HALLEY’S COMET . 

ALTHOUGH our British skies were so unfavourable 
“ for observations of Halley's comet, the almost 
constant flow of published results shows that those 
astronomers more fortunately situated in clearer atmo¬ 
spheres find lower latitudes reaped a rich harvest, some of 
the most striking results are briefly referred to below 
Among the favourably situated observatories, that at 
Job sane* burg, the Transvaal Government Observatory, 
was one of tile most favoured, and appears to have used 
its opportunities to the fullest possible extent Brief notea- 
have appeared in Natuu from time to time, but la 
Circular No 4 the results to the end of June are described 
in full, and Illustrated by some forty reproductions of 
and numerous drawings of the nucleus and 


ad oq Various dates 

The photographs are described by Mr H. E. Wood, 
who, at the request of Mr Innes, the director, employed 
the xo 4 nch Cooke lens, of 446 Inches focal length, to 
{dictograph the comet on every possible occasion This 
instrument it the one presented to the observatory by Mr 
Franklin •Adams, and has two finders, one of which is 
mounted on swivels, allowing it to be moved in two 
directions, this device proved exceedingly useful for getting 
the whole of the comet on the plate when the length of 
the tall exceeded 8° 

On the original photographs the scale Is i°-ao mm , 
but in reproducing them this has been slightly reduced, 
and varies, on the nine plates, between 19*3 and 14 3 mm 
per degree 

Between April 11 and June 3 the weather condition* 
were very favourable, except for the occasional intrusion 
of the moan, and photographs were secured on forty-four 
dates Their general excellence is emphasised b> two 
unmounted, direct prints which accompany the circular, 
thus affording a comparison between original and repro¬ 
duction Seven of the photographs were taken by Mi 
Mitchell, the others hy Mr and Mrs Wood, and Mr. 
Wood describes each in detail. 

The maximum lengths of the tail shown on the photo¬ 
graphs are 17* on May 6 (60 minutes’ exposure), 17 0 15' 
on May 14 (38 minutes), and 18 0 on May 30 (iso minutes), 
but In each case (he Image of the tail evidently extended 
beyond the edge of the plate On June 3, however, tao 
minutes' exposure failed to record more than 4 0 30' of 
tail* • 

The majority of the photographs sMw a composite tail 
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in which a number of rays appear to emanate from a 
point Immediately behind tne nucleus, while the envelopes 
around the nucleus appear to form a cap over the tall 
Extraordinary irregularities and contortions are shown on 
the photograph of May si, which is an exceptional one 
The first photograph of the series, taken on April ii, 
showed a fan-shaped tall o' long after 4 minutes' expo¬ 
sure. This gradually increased, and on April 19 (37 
minutes) a tall of f* 45' long was depicted, which was 
straight for 4 0 and then appeared to be blown to the 
south quite suddenly, the remaining part being very faint 
A very confused, intricate, and contorted tail was photo¬ 
graphed on April si, one bright streamer, forming the 
northern boundary, bending twice at right angles at about 
45* from the head 

On May 4 the photograph which we here reproduce, 

from one of the 

■ direct print*, was 

taken with 30 
minutes' expo¬ 
sure, and shows 
a tail 15 0 long to 
the edge of the 
plate At 4 0 from 
the head the 
breadth was i°, 
and the tail 
appears to be 
composed of a 
large number of 
overlying shafts 
with a central 
bright streak 
Thu southern 
edge is slightly 
convex, and 
showh a number 
of delicate 
branches emerg¬ 
ing from It with 
striking regu¬ 
larity, the 
northern edge is 
quite simple 
Later photo¬ 
graphs show a 
great number of 
streamers, t e n 
rays being visible 
near the head on 
May 8, but the 
tail was straight, 
no branching of 
t h e streamers 
being shown 
Three days later 
the tail was 
bifurcated by a 
dark central 
space, along the 
north edge of 
which there was 

Fig. 1 — Hitter's Count, May<910 Photo a bright ray , this 
tfrsphsd si th« Trunvud OWvotory Ex division was 
»«nr.3o.lnui'. accentuated on a 

later photograph 

taken on May 11 An elongation of the head appeared 
on M?y is, when the envelopes about the nucleus 
extended to a distance of i° behind It fhe last photo¬ 
graph before transit was taken on May 16 with la minutes' 
exposure, and shows q° of tail, which was a° 5' wide at a 
dlstante of j* from the nucleus The greater brightness 
of the envelopes on the southern edge is noticeable to a 
distance of i° from the nucleus, and the tail appears quite 
simple without rifts or rays 
After the transit, on May at, a condensed stellar nucleus 
was *how» on the phototfaphs, and the envelopes on the 
northern edge were stronger than those on the southern 
But on May 34 the envelopes were apparently symmetrical, 
and two davs later the nucleus was very bright, and there 
was ncflVjsible condensation On June 25 the head was 
much broader than the tall, and appeared to be granular, 
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suggesting a very close cluster of small stars \ this, Mir. 
Wood suggests, may be a photographic effect. Although 
on severaTphotographs taken In June the head 1 * described 
U being large, no mention Is made here of the division 
of the nucleus as recorded by other observers 

The circular also contains a most Interesting ri’iumd 
of the measured lengths of the tall recorded visually by 
Messrs Knnes and Worstell The greatest apparent length 
was on May 19, when the tall extended 150° from the 
assumed position of the head, the greatest length actually 
seen and measured, with the whole comet visible, was 
107°, on May 17 As mentioned In an earlier circular, 
the eastern, or morning, tails were seen at Johannesburg 
three days after the transit of the comet, but Mr Innos 
believes that a rupture took place before May 18, and 
that the eastern tails seen on May si were not then con¬ 
nected with the main body of the comet Mr Innes's 
testimony as to the magnificence of the comet Is worth 
quoting here He saysi—"It may be said that it would 
require much imagination to desire a more impressive and 
brilliant spectacle than that presented by Halley Vi comet 
on the mornings of May 15, 16, and 17 It was Indeed 
a 1 Great Comet,' such as the writer had never seen before 
and ran hardly expect to see again " 

No less interesting are the notes regarding the general* 
visual appearances b< tween January 25 ana July 6, but 
spare will not permit mention of more than a few of 
them A secondary nuileu* was measured on April 16, 
and was then 12 , in position angle 483°, from the 
primary, this appearance of a second nucleus was not 
persistent, but was recorded, on and off, many times 
1 ho drawing* from the visual observation* are reproduced 
on Plates x and xi , and form a valuable record of the 
Innumerable change* in the various phenomena attending 
the comet during the apparition On May 6 the head 
was decidedly yellowish, an appearance not noted before, 
and the tail apparently Intercepted about half the light 
of the star BD +85°, reducing its relative magnitude 
by oB The nuckus and bright coma were also recorded 
a* decidedly vellow on May is, when the Jet* from the 
nucleus had a most extraordinarily complicated appear¬ 
ance, which was accentuated on the succeeding day (see 
No. 3«-34. I’ll? a) 

After the transit the visual observations showed a stellar 
nucleus without jot* or ray*, which, however, developed 
later The nuileus, too, changed and became multiple, 
and three nuclei wore recorded on June a Later, the 
separate nuclu appear to ,have become diffuse, and on 
June 4 had the appearance of a large, out-of-focus double 
star, distance about 4 f , almost resolved, the colour was 
still yellow By July 6 the head, although much brighter 
in the centre, showed no stellar nucleus 

Father Goetr, of thp Buluwayo Observatory, also con¬ 
tribute* some note* of visual observation*, and gives a 
sketch of the comet’s head as seen on May 13, a peculiar 
feature is a much brighter segment of the Inner envelopes 
immediately In front of the nucleus Two faint stars were 
seen through the coma on May 21, and were not appreci¬ 
ably dimmed 

A number of meteorological phenomena were recorded 
by the observatory staff and by numerous correspondent* 
Especially Interesting are the lunar-halo phenomena 
depicted on Plate xil, and the note that unusually high 
temperatures were recorded at the observatory during the 
time of the comet's passage 

Mr Innes offer* to lend, under suitable conditions, the 
original drawings reproduced on Plates x and xi to any 
recognised investigator who may require them 

Tne Utrecht observations of the comet ore recorded by 
Profs Nijiand and van der Rilt in No 4443 of the 
Attronotmsche Nachrtchtan They give positions from 
December 4, 1909, to May 27, and a number of notes 
describing the various peculiar phenomena observed They 
atso record the yellow and orange-yeHow colour observed 
early in May, and direct attention to the various shape* 
and position angle* assumed br the head Tlje sketches 
made between April 29 and May 6 so nearly resemble, 
In their peculiar forms, those made by BcsseJl and 
others In 1835, that the present observer* suggest 
that the great periodic comet hat Its own special 
physiognomy 

The same Journal contains a record of the observation* 
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made bf M Y Sy at the Algiers Observatory Positions 
are given for the period April 10 to Jul> 10 and the 
various phenomena of the head and the tail are briefly 
described Observations of Venus and the comet as bUf, 

S ated by Prof Blrkeland were made under advirtr con 
ttorts on May a but no special phenomena were re 
marked Similar duplications of the nucleus to those rt 
corded at Johannesburg were observed on May 3 8 ind 
later dates but only a single nucleus was seen on May c 
A notable recrudescence of brightness apparently took 
place on July 9 as compared with July 5 when a nebu 

losity 1 in diameter and no nucleus were keen Refer 

ence* to these alternating duplications of the nucleus are 

made in the December (1910) number of the Bulletin d< 

fa SoctfU astronomxque at France where MM Milloch m 
Borrelly and others describe their observations M 
Jamain finds that the successive appearances are but 
explained by the supposition that the nucleus of the comet 
had a rotatory motion with a period of about si 5 hours 
In No 44O1 of the Astronomtsche Nachnehten Dr J 
Mascart reproduces three excellent photographs and three 
drawings of the head taken it his special observing station 
at leneriflft during May and April respect vely the com 
plicated structure of the head on April 16 and 18 is espeu 
ally remarkable But Dr Mascart deals chiefly with th 


ON THE ORIGIN Ob SLAIERY AND 
PARASI1ISM IN ANT S 

WO interesting papers on the origin of slavery and 
parasitism in ants by Henri Pifron Maftre de Con¬ 
ferences ft 1 Ecole pratique des Hautes Etudes have 
appeared recently in the Revue gMralt des Sciences 
(September 15 and 30 1910) and ih main points are sum 
marised below The pipers are conveniently divided Into 
sections and are rendered more valuable bv full references 
being given for all the statements referred to 

I Femalxs Foundation op Colonips 
(1) Foundation of a New Nest by a Fertilised Female — 
After the marriage flight of ants the males and fern ilea 
fall to the ground when thi male* die a id those of the 
females whuh escapi the numerous dangers to which they 
ire exposed taken refuge in crrvices in the ground where 
they lay their eggs ror a month or more the fetnqJe 
appears to subsist largely by the absorption of the alary 
muscles now no longer required but in some cases as 
in Atta sexdens the female cirnes w th her a supply of 
the mycelium of in edible fungus on which she and her 
piogeny afterwards subsist Tne carl ent hatched workers 
in nests founded by a single female share her privation* 
being much smaller than those hatched later In some 
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conditions of observation on a mountain site,, and strongly 
emphasises the advantages which accrue from the establish 
tnent of an astronomical observatory in a clear atmosph re 
and at a high altitude yet more or less readily access blr 
finally he suggests the necessity for establishing an 
important and permanent international observatory on 
Mount Guijara where he was stationed Dr Mascirt 
gives more details and discusses such matters as the 
zodiacal light Ac in an article which appears in the 
December (>910) issue of the Jfcvufa dt Asironomta lunn 
(vol Iv, No 1a p 585} 

A note in the December (1910) number of the Obsena 
tory (No 439) suggests that ax the comet has now 
sufficiently emerged from the sun • rays a few more 
observations mat be secured even In European latitude* 
before it finalh disappears until August 1985 An 
ephemens for Greenwich midnight and extending to the 
end of March is given as the declination is about 1R 0 
south those observatories situated in the south'.rn hemi 
sphere will enjov better conditions At present the comet 
is apparently situated in the constellation Corvus and is 
travelling slowly in a south westerly direction its position 
for December 31 1910 Is R A <*ith **401 dec « 
18* ia f south but after January 11 it will again com 
oneoce to travel northwards 
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cases a portion of the eggs arc sacrificed for the nourish 
ment of the female and the newly hatched larvte and are 
also used by A sexdens an a hot bed for the filngus 
Some of the species of ants in which nests are founded by 
a single female are among the oldest in existence going 
back, almost unchanged to Tertiary times 

(a) Foundation of a Neu Colony in a Pre existent A sit 
—Female ants will sometime! take up thtir abode and 
rear a fresh colon) in the deserted nests of other species, 
or even on more or less fnendh terms establish a 
colony of their own in inhabited nests of other species 
On the other hand ants of the gtnus Solenoptis Ac 
usually form nests in small galleries round and com¬ 
municating with the nests of larger species which they 
plunder at will without the larger ants being able to 
pursue them into their narrow fastnesses 

(3) Foundation of a New Nest ui th the Atd of Workers 

of tne same Species —The females of some ants are unable 
to form a new colony without the aid of workers and if 
they fall to the ground near the r own nest or one of th* 
same species they may return to the nest or may be joined 
by a colony of workers and thus assisted to establish a 
new one * 

(4) Foundation of a New Colony with the Atd of 
Workers of another Species -Although ants usualh 
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•destroy those of other species which enter their nests, they 
will sometimes receive females, specially if fertilised, into 
their communities, whether females of their own species 
are living In the nest or not, and hence mixed nests of 
two or more species may originate Many instances are 
quoted, both among European and American ants, and the 
author sums up the various alternatives as follows — 
<1) Isolated workers may dig a nest for the queen and 
make their dwelling with her, (II) she may be received 
Into a nest which nas lost its own queen, (Ul) she may 
be received into a nest possessing a queen, whom she kills 
and supersedes, (Iv) she may be received Into a nest where 
a queen lives, whom she does not injure, but who dis¬ 
appears, either making her escape or being killed by the 
workers, (v) she may be received Into a nest where the 
former queen remains, and continues to perpetuate her 

brood 

Illustrations of these alternatives are then given, with 
comments, and the author concludes that the formation of 
new colonies depends rather on the behaviour of the 

workers than on that of the queen 

(5) Foundation of a New Colony by Conaaejff of 

nymphs —This section relates to cases in which a war¬ 

like queen enters the nest of another species and drives 
away the adult ants, establishing herself as the queen of 
their undeveloped progeny These cases form 
transitions to those In which a queen is received 
into the nest of another species where the former 
oueen still lives, and both species subsequently 
live together In harmony and perpetuate a mWrd 
nest 

11 Workers Perpetuation of Colonies 

(1) Perpetuation by Workers without Allies — 

In cases where the queen founds a nest, and is 
afterwards supported only by her own progeny, 
the duties of the workers are generally less defined 
than In bees These duties tall under four cate¬ 
gories —nutrition, rearing, construction and pro¬ 
tection, arid warfare 

(a) Perpetuation of a Nest with the Temporary 
Aid of AuxtUartes —In cases where a female has 
/alien among a nest of a different species, or a 
4>and of workers which have adopted her, and a 
mixed nest Is the result, & tendency seems to 
perilst to carry off nymphs of other species, which 
is one cause of ant-slavery 

(3) Perpetuation by Nutrition (Myrmecophily) 

—This relates to the actual parasitism of various 
species of ants which Inhabit the nests of others 
either as guests or (as In Solenopris, to which we 

ftave already alluded) as parasites 

(4) Perpetuation by the Permanent Aid of 
Auxiliaries —This relates to ant-slavery proper, 
where the mistresses are more or less completely 
dependent on their slaves for their very existence 

(5) Perpetuation in the Complete Absence of the 
Workers of a Species —The strangest cases of all 
are perhaps those of certain species of ants which 
are only male and female, and which live 
paratitlcally in the nests of others Sometimes 
when such a worker lest queen introduces herself 
into a strange neat the workers kill their own 
^ueen instead of the intruder, In which caw tip 
colony is Inevitably devoted to destruction by the 
Impossibility of any further production of 
workers 

In his second paper II Pltron reviews and 
‘comments on the views of Darwin, Wasmann, 

Wheeler, Emery, and Santschl on the various 
problems connected with ant-life He regards 

Formica fusca as an ancestral form of the genus 
Formica, it bring undlstingu 1 thable from F fiori 
found in Baltic amber, and having thrown off a 
series of closely related forma In most parts of the world. 
This anfceHbws thfc primitive stage In which the new nest 
la formed by the female only Thence we pass on to 
of which the female can only found her nest 
wRh of workers of her own or another species, 

and from. Thence to the stages of slavery ends parasitism 
Then M Priron discusses the general problem of the 
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origin of slavery and parasitism 
of progressive stages leading to these curious 
explanation of the different conduct of the fi 
problem of the rise of slavery and parasitism 
neuters, and the origin of aid and tolerance towar ds in¬ 
truders of other species His final oopchiskm see ms to be 
that in proportion os evolution leads further and further 
from a primitive state, Insects, ilka men, become more and 
more dependent on each other Among ants, those with 
the simplest and most primitive habits are the most 
abundant, while as they become stave-holders, and later 
on parasites, their colonies and Individuals become rarer 
and rarer It is evident that when ultra-dvitisation 
degenerates into slavery and parasitism It is neither good 
for man nor ant 


TEMPERATURE CHANGES AND SOLAR 
ACTIVITY 

pROF F H BIGELOW (American Journal of Science, 


115) nas been discwing 
nual temperature of the 


, vot xxx , August, 1910, p 
the variations of the mean annual 
United States of America and their relation to the changes 
of tolar activity as shown by the frequency of sua-epots 
and prominences 



To arrive at a correct estimate of the mean tempera¬ 
ture of the Slates and the departure from the mean for 
thirty-three years, monthly maps showing the departures 
of about 100 stations were prepared, gad llnha of equal 
departures drawn The product of the area under one sign 
and the departure gives a “ temperature volume M tne 
difference between the negative and positive “ temperature 
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11 gives the neuun od the departure of tht whole 
^ vffl# tarn the thirty-three-year mean The sum of the 
two yefants (regardless of sign) U given as the amplitude 
of the departures during the month Annual mean 
departure numbers and annual mean amplitude numbers 
were obtained and plotted as curvet and compared with 
turret of tolar prominences and sun spots and the mean 
honsontal magnetic force (tee figure) (The two tempera 
ture curvet are inverted) 

Prof Bigelow «a>a — 1 The synchronism m the long 
period between the two solar curves and the three t rres 
trial curves cannot be questioned that for the 
field being direct and those for the temperature svstem of 
the United States being Inverse The s>mhronnm 

between the curves of short period is not so v,t>\\ pro 
nouncod as for the long period and Prof Bigelow 

poults out that this may well be due to inherent imperf i 
tions in She solar and magnetic observation! 

Arguing that tin increase of solar action produces an 
increase of temperature in the tropics but a relative dt 
crease m the temperate zones because of the increased 
flow of cold air from the poles to the equatorial regions 
Prof Bigelow products this set of curves as evidence ihd 
points out tflat the succession of minor crests is about 
three years this being the three year period which he 
first described in x8qa 

It is unfortunate tnat this investigation has been kept 
to the limits of the United States It does not ibsolutelv 
follow that the case is proved for the whole temp^rat* 
cone Prof Bigelow remarks that there is a t nden v 
for temperature to oscillate about a sort of nodal line on 
the Eastern Edge of the Rocky Mountain Plateau and 
one wonders what would have brtn the effect on thp curv s 
had the plateau occupied the greater instead of the less 
part of the State* M 


LONDON C0VN1Y C0UNCI1 CONFFREI*CE 
OF TEACHERS 

THE meetings held at Birkbeck College on Janudr> 5 
* 6 and 7 were no Sess important than those of the 

twelve preceding years Indeed the general stand ird of 
papers read was higher Hie audiences ranged from ^oo 
to 800 and they showed a better appreciation of improved 
principles and methods than was evident say sev n \purs 
ago In the case of the earlier conferences there was 
undoubtedly a tendency for the listeners to >a\ This 
method of teaching is all very well—Weal perhap*—but 
impossible under the conditions la my school By his 
organisation of the so conferences Ur Kunming has 
brought home to those who have attended them the fact 
that work of the finest qualitv is actually done und r 
conditions which appear or even are the most adverse 
Not oqce but fifty times have these meetings demon 
ttratfd that the possibility of working on improved 1 nts 
depends on the inspiration of the teacher 
Recognition of the dominant influence of the test her n 
the practice as distinct from the administration of cduca 
tion, was made by the chairman of the London Countv 
Council Education Committee Mr E A H Jay who 
ided at the opening session and Mrs Bryant s plea 
specialisation derives much of its weight from this 
rtion 

most largely attended meeting was that opened by 
Mr George Alexander,, who urged the value of dramatiso 
tion and of good elocution by the children It was clear 
that ha was preaching to the converted The discussion 
00 4 Memory u was of interest as it brought out in a 
remarkable wav the utility to the teacher of recent work 
in exp erimental psychology notwithstanding the fact that 
the professional psychologists regard such application of 
their work as premature The application of scientific 
method to education means that teaching will be brought 
more aad more into harmony with an Increasingly trait 
worthy psychology Further it means that the teach 
ing of history will be more scientific (as exemplified 
m the masterly paper read by Mr B lewis) and the 
toachiag of science more historical and hum am me It 
wW mean a new educational era 
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Mrs Bryant headmistress of the North London* 
Collegiate School, opened the discussion on this subject 
with a paper advocating a certain degree of specialisation 
on the part of every teacher of a staff She assumed that 
it was more normal for teachers to specialise than not* 
and that there was so ith thing artificial in a school where 
every teacher taught everything In a condition of (res' 
growth schools developed from a minimum of specialise^ 
tion m the subject* taken by each teacher toward* a state 
tn which nearly all progress ve teachers specialised more 
or less Specialisation did not mean limitation entirely 
to one subject still less did it mean one temchtr one- 
subject all the teacher s life There were persons who- 
taught mathematic* only or classics only or science only 
for all their life s career 1 hese were specialists in a 
special sense but these subjects were not only large in 
extent but multiple in the nature of the subject matter 
they comprised l here was however a specialisation 
open to the humblest holder of a pass degree or a 
teacher $ certificate tor all sorts of reasons teacher* 
have the ability and an impulse to specialise—and to vary 
their speciality To learn a new thing and then have an 
audience to talk to and make tilk about it—this is the- 
joy of the teacher who t* (not merely u>oj) a student also 
Moreover the learnt rs share the joy and are stimulated' 
thereby Again the move may tome from a sente that 
there is a need for a certain kind of knowledge in the 
school curriculum We see this just now in tho case of 
teachers who believe that Scripture should be taught with 
more intelligence and siholarbhip Ihe practical motive 
sets going the movement towards patient study and 
presently we have enthusiastic karntrs who are also 
effective teachers The modern head of a school could 
organise the work to that each teacher took a larger 
share In the work she wa* best fitted to teach so that 
without one dismissal or resignation the advantages of 
limited specialisation could be secured These advantage* 
were great —(1) the scholarship of the teaihing staff was 
raised and therewith that of the learners ideas were more- 
accurate inquiry more thorough interest more real, 
curiosity more lively and fresh (3) the teacher became 
a student and to little children the reality of this made- 
all the difference Ihe good teacher 11 always finding 
some new problem and solving it just as the bad adminis¬ 
trator is always try mg beforehand to settle how every 
thing is to be done It was well that variety of personal 
influence should be brought to bear upon the child more¬ 
over the sense of belonging not to the class merely but 
, to the larger whole of the school is quickened when the 
child has real acquaintance with manv members of the 
Staff 

Mr Frank Bulky gav a clear actount of the simple 
arrangements made n the John Kuskm School whereby 
tho main advantage* of specialisation are being secured in 
•n elementary school Dr Borland urged that assistant 
teachers should be encouraged to specialise in music and 
that one or more of such specialists should be included 
in every staff 

Memory 

Prof J Adams presided over the second session which- 
was devoted to the psychology of memory and the in* 
ftuence which our knowledge of this subject should have 
upon teaching rhe chairman introduced the subject with 
an indication of its difficulty and importance Dr C 
Spearman spoke on Tho Relation of the Memory to the 
Will rhe paper pointid out the remarkable contrast 

between the present cultivation of Ihe btudy of memory 
by psychology and ita neglect by education This was 
attributed to an unfortunate want of touch between educa¬ 
tion and psychology arising largely from the defective- 
character of most psychological text books As a re*i It 
educationists have generally faded to recognise that 
memory taken m its largest significance embraces more 
or less exhaustively all the mental processes whatever of 
intellect, and eyan of will There are indeed most 

important differences between ts higher and its lower 
manifestations seeing that some persons excelled in the 
* one and some in the latter Our present exaggerated 
I examination systerg is in fact chief!) disastrous owing 
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to it* predominant cultivation of the lower kinds and to 
its showering its rewards and honours upon the pupils 
endowed with these But, on the other hand, thefe are 
also most important resemblances between the two kinds, 
the fundamental laws of mind have the same form in both 
eases, and the study of the simpler and more accessible 
kind seems an indispensable preliminary to obtaining any 
really scientific and effective grasp of the higher ones 
Various Instances were given to illustrate the light shed 
in this manner on many of the most difficult problems In 
the education of the will, suih as the encouragement of 
good Impulses and rhe repression of bad ones, the f diaries 
were exposed which underlie the present harmful emphasis 
laid on game contests between schools, and the pernicious 
exaggeration of examinations 

The Teaching of Geography 

Mr B C Wallis gave an account of the five years' 
course adopted In the County Secondary School, Holloway 
The first stage dealt with the globe as a model of the 
earth, and was mainly observational and descriptive The 
second stage occupied three >enrs, and was largely 
heuristic in character, involving quantitative work relating 
to the world, the North Atlantic shore lands, and the 
British Isles In the third stage an attempt was made 
to apply methods of Investigation used In the previous 
stage to tho original authorities, chiefly Government 
publications 

Mr C J Rom dealt with €( Open-nlr Teaching of Geo¬ 
graphy, 11 and th< ^financial difficulties In the poorpf dis¬ 
tricts received attention Mr C J Falrgrkve discussed 
the problem of the Ideal room for Indoor teaching of the 
subject, a problem which certainly needs more attention 
than It has received hitherto Mr Alford Smith opened 
a useful discussion, and it appenrs that the revolution in 
the treatment of geography which has already been nirom- 
pllshed in most secondary schools Is making headway In 
elementary schools. In spite of defective maps and atlases 
A great amount of energy. Ingenuity, and knowledge It 
being shown b\ tin most progressive teachers of all classes 
of schools In the construction of home-made apparatus of 
a teaching power far surpassing the products of the trade 

Educational Experiment* in Schools 

Mr B Lewis described the combined scheme of history 
and geography adopted at the Old Castle Street School 
Compared with the sciences, history was apparently 
amorphous, and clear ideas were best obtained by focussing 
many converging lines of association on events of worla- 
wlde Import He adopted the chronological method, the 
concentric method failed to emphasise growth and develop¬ 
ment He contrasted present with past, and thus tried 
to cultivate historical feeling The physical geography of 
Britain was studied with special reference to the Saxon 
invasion, that of each European country was associated 
with that period of Its history when it most closely in¬ 
fluenced England For similar reasons the geography of 
America and India was treated in connection with the 
events of the eighteenth century, that of the China Seas 
studied when the Russo-Japanese war was the historical 
topic, vii at the end of tne course At the same time 
the geography of Britain and Europe was distributed over 
all the standards, as appeared from the details given of 
one section of the course The manner in which the 
scheme was worked out led the chairman, Sir Alfred 
Keogh, to declare that It was the finest piece of short 
historical description ever delivered The Rector of the 
Imperial College also warmly endorsed the pies, put for¬ 
ward in a paper by Mr A G Gawler, for Individual 
work even In large classes Mr Gawler'■ opinion is that 
In teaching the path of individuality Is the path of least 
resistance, and the boy who tourneyed along it lifted him¬ 
self tb a higher plane In the concluding meeting papers 
were read on “ Number Teaching," “ Stencilling," and 
'* Anlmajs 4 n Infant Schoob " Prof M J M Hill pre¬ 
sided, and dwelt upon the association of the University 
of London with the County Council In promoting educa¬ 
tional efficiency 
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THE MAKING OF A DARWIN.' 

T MAY take my text from a recent remark of^Hefiry J 
A Fairfield Osborn, to the effect that a Darwin could 
not be produced In the American university of today 
This raises a number of questions, some of them un¬ 
answerable, but all of them worthy of the attention of 
scientific men interested in the continuance of a race of 
investigators _ 

As a starting point we may quote Prof Osborn's words 
In full — 

“ If * the poet is born, not made/ the man of science Is 
surely both born and made Rare as was Darwin's 
genius. It was not more rare than the wonderful succession 
of outward events which shaped his life It was true In 
1817, as today, that few teachers teach and few educators 
educate It is true that those were the dull days of 
classical and mathematical drill Yet look at the roster 
of Cambridge and see the men It produced From 
Darwin's regular college work he may nave gained but 
little, yet he was alt the while enjojlng an exceptional 

training Step by step he was made a strong man by a 

mental guidance which Is without parallel, by the precepts 
and example of his father, for whom he held the greatest 
reverence, by his reading the poetry of Shakspere, 
Wordsworth, Coleridge and Milton, and the scientific 
prose of Pale>, Hersrhel and Humboldt, by the subtle 
scholarly influences of old Cambridge, by the scientific 

Inspirations and advue of Henslow, bv the masterful* 
inductive influence of the geologist Lvell, and by the 

great nature panorama of the voyage of the Beagle 

** The college mates of Darwin saw more truly than he 
himself what the old University was doing for him 
Prof Poulton, of Oxford, believes that the kind of life 
which so fa\oured Darwin's mind has largely disappeared 
In English universities, especially under the sharp system 
of competitive examinations \et this is still more truly 
the atmosphere of old Cambridge to-day than of any of 
our American institutions It would be nn Interesting 
subject to debate whether we could nurture such a man , 
whether Darwin, were he entered at a Columbia, a 
Harvard, or a Pnnceton, could develop mentally, as 
Charles Darwin did at Cambridge in 1817 I believe that 
conditions for the favourable nurture of such a mind ore 
not with us Ihev arc repose, time for continuous 
thought, respect for the man of brains and of Individuality, 
and of such peculiar tastes as Darwin displa>ed In his 
avidity for collecting beetles, freedom from mental con¬ 
vention, general sympathy for nature, and, above all, order 
in the world of ideas If tho genial mind cannot find 
the kindred mind, it cannot develop Many American 
school and college men are laughed out of the finest 
promptings of their natures In short, 1 believe our 
intellectual environment would be distinctly against a 
>oung Darwin of to-da\ " 

These words of Osborn hint at certain weaknesses in 
our American educational svstem to which I shall refer 
later on Meanwhile, I do not think that It Is the whole 
truth or wholly the truth If a Darwin were to be 
11 laughed out" of his career, the event would have 
occurred in tho English secondary school, where he was, 
In fact, nicknamed “ Gas " on account of his interest In 
chemistry, and it is certainly not true that in the old 
Cambridge or the new Cambridge there Is os high a 
valuation of unexpected originality as the supposititious 
young Darwin would find to-day In America 

I think that the elements which make up a Darwin 
can be reduced to three, whereof the first far overtops 
the others, the heredity of great genius being far more 
rare than one would infer from Osborn's words, and far 
more difficult to mar or discourage 

What, then, are the elements that we unite to make a 
great Investigator, not of Darwin's class, let us say, for 
thot comes only with many centuries^ but a naturalist not 
unworthy to come in as a footnote to a page on 
Darwinism? The fundamental elements, as I take it, are 
these three first, the original material, to which we may 
look to heredity alone, second, meeting nature at first 

* Prssldsnrtsl *44r*'» ^d’vnsd Ye r on tht American AssonlslUm frr tfm 
Adv an ce wem of Science, Mfnetapoltt, Daeenb r ty, 1910, bfr Dr David 
Surr Jordan. J 
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*fccndt and meeting her early and persistently, third, the 
personal Inspiration and enthusiasm derived from some 
great Mather* In Darwin’s case the raw material wan of 
the highest order, the best which amphimixis ever put 
together This material no university could spoil, though 
Cambridge and Edinburgh confessedly tried their best 
Beetles, racehorses, flowers and trees, contact with nature 
—these kept up an enthusiasm promoted rather than 
checked by the hopeless dreariness of his university 
exercises These gave the second element, and the thud 
came from the privilege of the \oung Darwin to be 11 the 
man who walked with Henslow, 1 ana later with Scdgwuk 
also 

In the American universities, heredity plays her part, 
her limitations, whaUver thev may be, are racial, ana our 
stock is good Nature U close at hand, closer than In 
the Old World, and whosoever Is really filled with seal 
to know her hai not far to go Agassi/ remained in 
America because In America he was nearer to hlh studus 
than he could be m Europe Here 44 nature was rich, 
while tools and workmen were few and traditions nom ” 
All this our American universities offer in abundance The 
final question is, then, that of personality, and the ques¬ 
tion I would raise is whether, In accumulating tools and 
traditions even us in Furope, we are not falling in this 
regard Arc we not losing sight of the man, of the thing, 
above all others, which goes to the shaping of a gn* it 
naturalist or a great scholar in any field ? We m ly say 
that the machinery of our universities Is developed, not 
for the shaping of a Darwin, But for the moulding of virv 
commonplace models But so It Is everywhere P »ulsen 
A'ould never conceive that any of the great scholars of 
England should be professors m an Knglish universal 
The work of the university, with Its gowns and hoods, 
Its convocations and degrees, its taking seriously the State- 
governed Church and the hereditary aristocrat, seem so 
alien to the lift of the great scholar that one cannoi ion- 
teive his taking part in them Yet great schohrs hue 
done Just this They have developed in just this irmo 
sphere, drinking from the real fountains of learning hidden 
within the umvtrsit\ f and not from the drippings of Ihi 
gargoyles with which mcducvallsm has adorned its 
exterior 

In like fashion we could not conceive of the voung 
Darwin, in a claw-hammer coat, in the afternoon defend¬ 
ing his one major and two minors with a thesis which 
no one will ever read, on a topic leading up a blind 
alley, as a doctor in any German university But even 
this, or much worse or more Incongruous, might happen 
to a Darwin or a Huxley, or a Lyrll or a Gray, or a 
Helmholtz, an \gasslz or a Gegenbaur, were such lo 
grow up Into the universities of to-day Externals count 
for little, and oil these things are external The man, thf 
teacher, and the contnct with nature—these are ihe onlv 
realities The beginning is in the man, his abilliv, hi* 
" fanaticism for veracity, ” and his persistence in the 
work The university cannot make the man It (annot 
wholly shut him away from objective truth, even If It 
tries desperately to do so, and Its principal influence is 
found In the degree to which Its grants the inspiration of 
personality 

The reading of good books cannot be regarded as an 
element peculiar to any sort of university training A 
good mind seeks good books and find* them Shakespeare, 
Coleridge, and Lyell were Just as accessible to me or to 
\ou as they were to Darwin They are Just as accessible 
to anybody anywhere Time to read them i* not even 
essential One secret of greatness Is to find time for 
everything In proportion to Its worth to us A furlher 
advantage 1* ours In this generation We ha\e the 
" Origin of Species ” and the whole array of fructifying 
literature arising from this virile stem 

The only possible element In which the American 
university could fail Is that of the influence of personalih 
Can It be that this Influence Is waning? Do our men no 
longer 44 walk with Henslow," as once they walked srith 
Gray and Silllman and Agatslx? 

Do our men go to the university for the school's sake 
and not for the men who are in It? Is It true that as 
our universities grow In numbers and wealth, their force 
M personal centres or builders of school* of tfgmght are 
declining? To some extent this is certainly true Once, 
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when a young naturalist went In search bf training and 
Inspiration, he went to Agv^lx Ho did not go to 
Harvard. He scarcely thought of Harvard In this con¬ 
nection Agassis was the university, not Harvard The 
botanist went to Gray He did not go to Harvard, 
Later the chemist went to Rem*en, the physiologist to 
Martin, the anatomist to Mall, the morphologist to Brooks 
That these four men happened to be together at Johns 
Hopkins was only an incident The student went out to 
fimf the man, and he would have followed this man around 
the world If he had changed from one to another institu¬ 
tion 

1 saw the other day a paper of an Irate German 
morphologist who, In attacking a certain idea a* to the 
origin of fishes' arms and ours, denounced 41 die gnnee 
Gegenbaunsche Schulc” who followed Gegenbaur in his 
Interpretation of this problem Never mind the contention 
’ The point Is that there is A Gegenbaur school of 
morphology This school was not the university, but 
Gegenbaur himself We ought to have more such schools 
in America, school* of advanced thinkers gathered around 
a man they love, and from whose methods and enthusiasm 
thr young men go away to be centies of like enthusiasm 
for others I believe that our system of university fellow¬ 
ship* is a powerful agency In breaking up this condition 
If, by chance, it weri possible for us to produce a Durwin, 
the raw material furnished, it would be a difficult task 
if a fellowship of 500 dollars has driwn him to the labora¬ 
tory of some lesser plodder, preventing him for ever from 
lx ing 44 the man that walked with Henslow '* 

The fellowship system keep* our graduate course s 
running regardless of whether these courses have anvthlng 
to give So long *is our fellows ire hired to take dtgrpes, 
then sent out to starve os Instructors, so long shall we 
find our output unworthy of our apparent advantages, and 
In our sober moments we shall say with Osborn, we do not 
see how an American university could produce a Darwin 
At the same time, professors in universities In other lands 
will admit that the machinery for mediocrity offers little 
promise to the great Jacques I oeb U11* the story of a 
>oung man who applied through him for u fellowship In 
physiology at Chicago HU admiration for Loeh'a 
wonderful genius as an experimenter and as an original 
worker on the borderland of life and matter led him to 
wish to work with I.neb above all other things Loeb 
wrote back that he had resigned his chair In the University 
of Chicago to go to the Umvrrslty of California Then, 
said the candidate, 44 will you kindly turn over my appli¬ 
cation for a fellowship- to your successor at the University 
of Chicago?” This single caw U typical of the attitude 
Into which our fellowship system, as It is now adminis¬ 
tered, throws the young digs who arise in our various 
colleges The embryo professor ask* for his training, not 
for the man of genius who will make him over nfttr Ms 
kind, but for the university which will pay his expenses 
while he goes on to qualify for an instructor’s position By 
this and other means we are filling the ranks of our teach¬ 
ing force, not with enthusiasts either for teaching or for 
research, but with docile, mwhanicjl men, who do their 
work fairly, but with few touches of the individuality 
without which no Darwins nor Darwinolds can ever be 
produced It W a proverb at Harvard, I am told, that 
14 the worm will turn, and he turns into a graduate 
student " 

Thlrty-sevpn years ago It was my fortune as a beginner 
In science to attend the meeting of this association at 
Dubuque The very rontact with men of science which 
this meeting gave was a wealth of inspiration To hear 
the* men speak, to touch their hands, to meet them on 
the street, to ride with them to the foasil-bennng rocks 
or the flower-carpeted pralne, for the moment, at least, to 
be counted of their number, all these meant wonderful 
things 

Of these men, let me speak pnmarih of the students 
of natural history, for then, and even yet, l know little 
of anything else They swre naturalists 14 of the Old 
School," these srorkers of the early ’seventies Louis 
Agassis, dean of them all, was not at Dubuque, but I 
came to know him very soon after There was Asa Gray 
I heard at Dubuque some Harvard man *av, 44 There goes 
Asa Grav If he should sav black was whitd, 1 should 
see It looking srhitish.” There was Shafer, the many- 


sided, every fid* altogether charming, am) Spencer F 
Baird# the lather of cooperative science, the science at 
the Capitol at Washington There was Fred Putnam, 
the ever-prcaent veteran, a veteran even in his youth. 
There vaa Joe Le Conte, ever clear-headed and ever 
lovable There was Newberry and Leslie and bill and 
Mien and Swallow and Letdy and Calvin and Marsh and 
Court* Wilder with his shark brains, and Scudder with 
his butterflies, and I know not what others, the great 
names of thirty years ago# names which we honour to* 
day , 

These men of the Old School were lovers of nature. 
They knew nature as a whole rather than as a fragment 
or a succession of fragments lhey were not made in 
Germany or anywhere else, and their work was dona 
because they loved It, because the impulse within would 
not let them do otherwise than work, and their training, 
partly^ their own, partly responsible to their source of 
inspiration, was made to At their own purposes If these 
men wtnt to Germany, as many of them did it was for 
inspiration, not for direction, not to sit through lectures, 
pot to dig in some far-off corner of knowledge not to 
stand through a doctor's examination in a dress cost with 
a major and two minors, not to be encouraged mag n* 
cum l au ds to undertake a scientific career The career 
was Axed by heredity and early environment Nothing 
lould head them off, and th«y took orders from no one as 
to what they should do or what they should reach as 
conclusions They did not work for a career—many of 
them found none-—but for the love of work They were 
filled with a rampant, exuberant individuality which took 
them wherever they pleased to go They followed no set 
fashions in biology Such methods as they had were 
their own, wrought out by their own strength They were 
dependent neither on libraries nor equipment, though they 
struggled for both Not facilities for work, but endeavour 
to wee k if need be without facilities gave them strength, 
and their strength was as the strength of ten 

For this reason each typical man of this sort had 
Darwin walking with him He became the centre of a 
school of natural history, a rallying point for younger 
men who sought from him, not mi methods or nw con- 
s, but his seal his enthusiasm his “ fanaticism 



men who sought from him, not mi methods or hw con¬ 
clusions, but his seal his enthusiasm his “ fanaticism 
far veracity," hw love for nature, using that hackneyed 
phrase m the sense in which men spoke it when the 

p h r a aa was now 

Students of Agassiz, notably Scudder Lyman, Shaler, 
and Wilder have told us what all this meant where 14 the 
best friend that ever student had ’ was their living and 
moving teacher The friendship implied in this, ht> 
worthiest epitaph rested, not on material air, but on 
reosgnltiSA of the hunger and thirst that only the desti¬ 
tute student knows,” the craving to know what really », 
which outranks all other human cravings. 

Marcou tells us the story of the wonderful work done 
in the little college of Neuchdtel without money materials 
or prestige, investigating writing, printing, engraving, 
publishing, all m ona busy hive at a thousand dollars a 
year when the greatest of teachers had youth enthusiasm, 
love of nature and love of man as nis chief or only 
equipment This story was repeated, with variations, at 
Cambridge and with other vanationi by Agassiz's dis¬ 
ciples throughout the length and breadth of America 
I heard Agassi* say once, * I lived for four Years In 
Munich under Dr DdUJnger § roof and my scientific 
trailing goes bach to him and to him alone ” Later, in 
Amtnca* he dedicated Ms contribution to the memory 
of Ignatius DJUhngsr, who first taught me to trace the 
ikriln—ifint of animate ” 

Thlsggggests the thought of the heredity in science so 
■ncmtSBbartctorutLC of the Old School From DttUinger, 
Aomm waa descended From Aflaotix, all of the noturolieti 
of the Old School of to-day all the teacher* and mvetti- 
gatara who have reached the atsty-year mark, or are non 
«• reach it Theca aado, from Joaeph La Conte and 
David, A-Well*, of hie flrvt dm, through Shaler, Wilder, 
P'tjBa m , Alexander AflaayU, Hartt Baird Walcott, Whit- 
, SW Brook, < Snow * **»■«*, Clark, William Jam**, 
> Hp* u Fewkee Garmon* down to Minot aad mjielf, the 
tip ySf^ageat of the lot, aa I remember—Minot venerable 
al re ady, according to the Boaton Praia 
it la tharactenatic of the men of the Old School that 
* SO. 2150, VOL. 85] 


tbsy farmed schools, that they Wert Centres of 
to the like-minded Wherever these might be. 1 
no faJfawflhlps in those days whereby men ato 
work under men they do not care for and d 
which lead, not to the truth they love, but to a degfee art 
a career We me«k sometimes of the Agneu school « 
naturalists, the Grey school of botanists, as In Germany's 
44 die ginze Gegenbaurische hchule ” of anatomy, 41 die- 
Haeckeleche Schuie ” of biology These may be terms of 
praise or of opprotmim, according to the degree of sot's 
Sympathy with that school and its pu r pose! 

lo belong to a school in this sense is to share the 
inspiration of its leader The Gray school of bo t anl st a 
no longer place the buttercup or the virgin’s bower at the 
head of the list of plants as a typical flower Gray did 
this but this is not an essential in honouring Gray They 
begin at the bottom, Darwin fashion, and She honour of 
the end of the list is given to the specialised asters and 
mints, or the still wider wandering orchids, the moat 
eccentric, the most remotely modified, no longer to the 
typical, the conventionally simple In this there is a toot 
assumption that Gray would nave done the tame had he 
possessed the knowledge which it now the c omm on 
property of his students Probably he would but that 
matters nothing, for each one follows his own individu¬ 
ality 

The characteristic of the Agassiz school was the early 
and utter discarding of the elaborate zoological philosophy 
which the master had built up lhe school went over 
bodily to the side of Darwin, not because Darwin had 
convinced them by his arguments, but because their own 
work, in whatever field, led them to the same conclusions 
No one who studied species in detail could look an animal 
in th* face and believe in the theory of spetlal creation 
The same lesson came up from every hand, and we should 
not have been true to the doctrines of the master if we 
had refused faith to our own experience When the 
Museum of Comparative Zoology waa finished Haecker 
is reported to have said perhaps tn envy, perhaps in jest,, 
that “the output of any scientific establishment is in 
inverse ratio to the completeness of its equipment ” Iis 
other words the more men have to do with the less they 
would do 

Statistics show that in this paradox there is at least a 
gram of truth, and this gram of truth stands at the base 
of my own misgivings With the scantiest of equipment 
much of our greatest work has been done It Is said that 
Joseph Leidy's array of microscopes and knives cost not 
its# than a hundred dollars The 4 Poissons Foesiles 
waa written when its author lived from hand to mouth in 
the Latin Quarter of Paris, copying 44 on the bocks of 
old fetters and on odd scraps of paper the books he 
needed but which he could not buy ” Since Haecker 
said the words 1 have quoted, if he ever said them facili¬ 
ties for biological work have multiplied a thousand-fold 
Every German university, Jena with the rest and mov 
American universities as well, have a far greater equi&r 
ment than the Museum of Comparative Anatomy had 
forty years ago Victor Meyer is reported to have Mid 
that the equipment of every chemical laboratory should 
be burned once in ten years This is necessary that the 
chemical investigator should be a free man not hampered 
by his outgrown environment In like vein, Elgenmann 
has said that when an Investigator dies all his material 
should be burned with him These should be his creation, 
and he should create nothing which he cannot use These 
could be useful to none other except as material for the 
history of science Therefore, too much may be worse 
than too little The struggle for the necessary Is often 
the making of the investigator If he gets what he wants 
without a struggle be may not know what to do with it 

• But facilities do not create TJie men who have 
honoured thru- universities owe very httle to the facili¬ 
ties their universities have offered* own Men are born, 
not made They are strengthened by endeavour, not fay 
fautlttea Faahs dtsetumi It la easy to slide in the 
direction of least resistance That dkeefeen w not 
upward It is easy to bt swamped fay material for work, 
or by the multiplicity of cares, or by the multiplication of 
opportunities I may be pardoned for another personeT 
aHuskm I pave spent the best portion of my Ufa In the 
service'of science, but for the most port not In d ir ect 
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I have tried to/ xT oAett to opportunities I 
omM J*t use myself 1 n*re been glad to do this, because 
jlhat which I might have done has been far nwrc than 
batatesd by the help 1 have been able to give to others 
B&t it is not clear that this greater help has led to 
greater achievement I cannot find that the output bears 
any direct relation to the means for producing It The 
man who Is' born to seal for experiment or observation 
-cannot be pot doqn He is always at It* Somewhere or 
sorrtshow be will come to his own No man ever adds 
mlich to the sum of human knowledge because the road 
Is made easy for him Leisure, salary, libraries, 
apparatus, problems, appreciation, none of these will 
make an Investigator out of a man who is willing to be 
anything else There is human nature among scientific 
men. and human nature is prone to follow the lines of 
least Yesitrance It takes originality, enthusiasm, abound* 
Ing life, to turn any man from what is easily known to 
that which Is knowabls only through the sweat of the 
Intellect Of all the men 1 have tried to tram in biology, 
those five I regard as ablest because their contributions to 
science have been greatest, were brought up out of doors 
or within- bare walls in which books, specimens, and equip¬ 
ment were furnished from the scant salary A struggling 
teacher, a very young teacher at that, at 1800 dollars pei 
year, and io per cent of this for a biological library. Is 
not a condition to attract advanced students to-da>, but, 
so far as my own experience has gone, I have never 
known stronger students than those who came to me to 
be trained under these pinching conditions 
To-day the conditions are adjusted to the promotion of 
the dodle student rather than the man of original force 
He goes, not to the man, but to the university He finds 
work in biology no longer a bit of green sod under the 
blue sky shut off by conventional and ugly hedges, and 
therefore to be acquired at any cost It It a park, open 
on every side to anybody Or, dropping the poor meta¬ 
phor, he finds Jbls favourite work not a single hard- 
won opportunity In a mass of required language and 

mathematics He finds the university like a great hotel 

with a menu so varied that he Is lost In the abundance 
Hla favourite zoology or botany is not taught by a man 
It Is divided Into a docen branches, each taught by an 
Instructor who is a cogwheel In the machine The master 
under whom he would seek Inspiration Is busy with the 

planning of additional cogwheels or the oiling of the 

machinery Or, more often, there is no master teacher 
at all The. machinery is there and at his hand He has 
but to touch the button and he has alcohol, formal. 
XyW, or Canada balsam—whatever he needs for his pre¬ 
sent work Every usable drug and every usable instru¬ 
ment is on tap, all we need, degrees and bH, are made 
for us in Germany Another button will bring him oil 
the books of all the ages, all the records of past experi¬ 
ence, carrying knowledge far ahead of his present require¬ 
ments, usually beyond his possible acquirement* Thr 
touch of personality, the dash of heredity, is lost 
Worse than all this, for the student who Is worth while 
will orient himself even among the most elaborate appli¬ 
ances and the moat varied concourse of elective, Is the 
fact that he Is set to acquire training without «nthu*lo*m 
Sooner or later he receives a fellowship In some invita¬ 
tion which is not the one to which he wishes to go. 
'Virtually, he finds himself hired to work in some par¬ 
ticular place not under the man, of all men, he has chosen 
to know He is given some petty problem. it wins pett\ 
to him and to others He takes this as his major, with 
two convenient minors, and at last he Is turned out *lih 
his degree to find his own life, If he can, with bin degree 
Hla next ■experience Is to starve, and he is not so well 
fitted for this as he would have been had he begun it 
■eee ner If he finds himself among facilities for work, he 
will starve, physically only If he marries, he starves In 
-good company, but more rapidly and under greater stress 
IT chance throws him Into a college without facilities, he 
WHI starve mortally also in any case, he will lament 
the fact that the university has given him so much 
material help, so little personal Inspiration, and at the 
dad values Its prodiut to low, that with all the demands 
of sdboUrahlp and scholarly living his pay Is less than 
of the bricklayer or the hack driver, for he ha* 
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attained a degree of scholarship without a co r r e sp onding 
degree of compelling force. His education has not gi ven 
him mastery of men, because its direction has not been 
adequately fua own 

It is always the struggle which gives strength Learn¬ 
ing or polish may be gained in other ways, out without 
self-directed effort there is not much Intellectual virility 
Uood pay, like some other good things, comes to the moo 
who compels It To make oneself Indispensable, real, 
forceful, with a many-sided Interest In men as weU as In 
specialised teaming, is the remedy for low salaries As 
college men, we get all that we are worth on the average 
Our fault Is that we are in the average We need more 
Individuality 

In so far as the universities can remedy this, it would 
He In the encouragement of men to take their advanced 
work In actual centres of inspiration No one university 
has many suoh Let the fellowships lead men to the few 
Or let them be travelling fellowships, available at the 
best centres of Inspiration In this or any other oountrjt 
Or, If the choice among departments be too delicate a 
matter for university officials to undertake, let the dis¬ 
tribution of fellowships be confined to the men who already 4 
are on the ground These men, In one way or soother, 
have shown their confidence, have chosen their master 
If the university wishe* now to smooth their path to 
success, It could give pecuniary assistance without hiring 
them to go where they do not whh to go There is no 
nobler ambition for a great investigator than to hope from 
a school of science to continue his own kind, by nit own 
method, his own inspiration, the contagion of his own 
love of knowledge In no way can this be done save by 
letting like come to like, by opening the way from his 
own kind to find the way to their master In this our 
present fellowship system Is falling, and this failure is 
showing itself in the cheapening of virility and the 
cheapening of originality among our doctors of philosophy 
as compared with our young workers of a generation ago 

An eminent teacher of physics said lately — 

11 The numbers of doctors' degrees in physics bear no 
relation to the eminence of the professors who gram them 
They depend solely on the number of fellowships offered, 
on tha number of aaslstantshlps available In tne institu¬ 
tion which has conferred the greatest number In recent, 
years, almost every one of these is drawn by the stipend 
offered, scarcely one by the unquestioned greatness M the 
leading professor ” 

The primary fault seems to be In our conception of 
research, which tends to point in the direction of pedantry 
rather thaa that of scholarship Not all professors have 
this tendency, only those who are neither great scholars 
nor great teachers. It Is, or ought to be, a maxim of 
education that advanced work in any subject has greater 
value to the student, as discipline or as information, than 
elementary work Thoroughness and breadth of know¬ 
ledge give strength of mind end better perspective They 
give, above alt, courage and enthusiasm With each 
year, up to a certain point, our universities carry their 
studies further toward these ends, and the student responds 
to each demand made on his intelligence artd hi* 
enthusiasm 

Then research begin*, and here the teacher, as a matter 
of duty, transforms himself Into the pedant Instead of 
a closer contact with nature and her problems, the student 
Is side-tracked Into some corner fn which numerical exact¬ 
ness Is possible, even though no possible truth can be 
drawn from the multiplicity of facts which may be 
gathered 

This sort of research, recently satirised by Prof Grant 
Shtwerman In the Atlantic Monthly , I* not advanced work 
at all It may be most elementary The student of the 
grammar school can count the pebble* in a gravel bank 
to see what percentage of them he with tha longest axis 
borisontal as sastly as the master can do It That Is not 
research In geology, however great the pains which may 
be taken to ensure accuracy The student mr learn 
something All osntact with gravel teache* something of* 
the nature of rocks, as all reading of Plautus teaches 
something of poetryj all contact with realities gives some 
reality as m result vet there is no result Involved hi the 
case above Indicated In the Investigation Itself We know 
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that if flat atones are free to foil, the longest fcxla 
will approach horizontally, and that is the end of the 
matter 

Mr Shower man's suggested comparison of the 44 pre¬ 
fixes In P to be found in Plautus," “ the terminations in 
T of Terence," and " the sundry suffixes in S," is scarcely 
an exaggeration of the kind of work assigned to many of 
our research students Such work is in itself absolutely 
elementary It teaches patience and perhaps exactness, 
although, where the student finds that error Is just as 
good as truth in the final round-up, he is likely to lose 
some of *' the fanaticism for veracity " which is the 
central element In the zealous comradery of the extension 
of human knowledge So long os the " new work " on 
which our doctors of philosophy address themselves is 
found in material rejected by scholars because a study of 
It cannot possibly lead anywhere, so long will these 
doctors be neither teachers nor enthusiasts They will 
justify the clever sneer as to the turning worm and the 
graduate student Elementary facts about raw material 
Is not the advancement of knowledge They are killing 
to those who have a capacity for something better 1 hi 
listing of " Terence's terminations in V is a tvpe of 
work which, at the best, bears the same relation to re¬ 
search that forge-work bears to engineering It is worth 
while to the engineer to know what it is like and to be 
able to handle a hammer if need be Moreover, a 
hammered-out horse-shoe Is an actual reality But to 
make a home-shoe, even one of n form never seen before, 
Is not the final thesis for which the engineer enters the 
university 

Much of the graduate work In non-mathematical sub¬ 
jects receives an appearance of accuracy from the use of 
statistics or other forms of mathematics This seems to 
make the results '* scientific " Mathematics Is a science 
only when Its subject-matter Is science—when It deals with 
results of human experience At other times it is simply 
a method—a form of logic A mathematical enumeration, 
or even a formula, does not give exactness where it did 
not exist before 

The statistical enumeration of the 11 prefixes In P " or 
the pebbles In the bank is held to give the method of 
research. It teaches patience and accuracy, two funda¬ 
mental virtues in the progress of science Patience, per¬ 
haps, if the student persists to the bitter end Accuracy, 
certainly not Sooner or later the student will discover 
that to multiply by ten one of his columns of figures, or 
to divide another by five, will have no effect on his final 
conclusion, for there is not going to be any conclusion 
He will then learn to supplement nls tables by the quicker 
and more satisfactory method of guesswork He turns 
from the methods of pedantry to the method of journalism 
At the best, he will find that the less laborious methods 
known as qualitative have the advantage over quantitative 
methods, where matters of quantity have no real signifi¬ 
cance 

No one should begrudge any amount of time or strength 
or patience spent on a real problem In that regard, 
Darwin's attitude towards the greatest of biological 
problems Is a model for all time But we should believe 
that there Is a problem, and that our facts point towards 
the truth In regard to It A fact alone Is not a truth, and 
ten thousand Tacts may be of no more Importance A 
horse-shoe Is not an achievement Still less are ten 
thousand horse-shoes 11 Facts are stupid things," Agassiz 
used to say, 41 unless brought Into connection by some 
general law " In other words, facts signify nothing, 
e3 W ** the raw material of truth 

ATgraduate student of on honoured philologist In a 

r iat university lately explained her graduate work to me 
chapter In Luther's Bible was assigned to her, another 
to each of her fellows. This was copied In longhand, and 
Mtoff It all the variant German versions of the same 
chapter Her work w#s to Indicate all the differences 
involved There may have been something behind It all 
TJf professor may have had in mind a great law of 
»vfl^nce, a Laut-vtrochlebung qr Entwlckelung of pious 
phraseology But no glimpse of this law ever came to 
the student Mora likely, the professor was at his wits 
end to And some task Gi German wnfch hod never been 
accomplished before, and which had never before occurred 
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to any German toikmaster K, wander the 
degree Is no guarantee of skill as a teacher I Among the 
first essentials of a teacher are clearness of vision an# 4 
enthusiasm for the work This Is not cultivated by thesq 
methods It is not even 44 made in Germany " The ' 
44 law of time relations of iron and sulphuric acid " may 
be developed in a year's work by dropping a thousand 
weighed shingle nails into a thousand tebt tubes of 
sulphuric acid, each having the amount requisite to turn 
the whole into an iron sulphate The length of the period 
before each shingle nail disappears and that before the 
resultant liquid becomes clear can be measured It may 
even be proved that the cleaner the nail the more quickly 
It dissolves But all this is not chemical research ft 
gives no wider grasp on the marvellous processes of 
chemical react kin, and no greater enthusiasm for chemical 
work or grasp on chemical teaching 

If the counting in Plautus of the prefixes In P is a 
type of the only sort of research that the classical know¬ 
ledges permit, then let them go without research Let 
them fall back on the charms of Latin verse, the surprises 
of Latin wit, the matchless power of description of which 
the Greek language is capable, and the monumental 
splendour of the oldest of the story-tellers, who brought 
even the gods Into his service Let literature be litera¬ 
ture, and science science, and enthusiasm will precede 
and follow any real advance In knowledge Let the 
student be free to learn, and not to grind I-et him go 
with the masters of his own free will, not as he Is hired 
by the pedants As a final result we shall have again 
schools of thought and action in America, and the 
dot tor's degree will not be a hindrance In the profession 
of university teaching 

When our graduate work Is really advanced work, under 
men who know the universe In the large as well as in the 
small, Its great movements as well as its forgotten dust 
heaps, we shall have our American schools of science, and 
the Darwins will again 44 walk with Henslow " over fields 
as green as were ever those of Cambridgeshire, 

With the failure of the enthusiasm of the teacher we 
have a lowering of ideals on the part of students They 
come too often to look on science ai a career rather than 
as an opportunity, to do that which In all the world 
they would rather do, that which they would die rather 
than leave undone Too often, In the words of John 
Cassln, 44 they look upon science as a milk cow rather 
than as a transcendent goddess " 

The advent of the elective system, thirty yeqrs ago, bore 
a wonderful fruitage Men, soul-weary of drill, turned to 
inspiration Teachers who loved their work were met by 
students who loved it The students of science thirty 
years ago came to It by escape from Latin and calculus' 
with the eagerness of colts brought from the born to a 
spring pasture In regions of eternal spring these colts 
do not show this vernal eagerness Now that science is 
as much a matter of course as anything else, there is not 
this feeling of release, and the feeling that one to whom 
the secrets of the woods and hills, the story of the sea 
and the rocks, have been made known, belongs to a 
chosen class, disappears when these matters are made open 
to everyone Scientific knowledge, as the result of con¬ 
tinued endeavour and of persistent longing, Is more appre¬ 
ciated than when It comes as an open elective to all who 
have completed English 3 and Mathematics 5 

In one of the poems of James Whitcomb Riley thla 
sentence is expressed — 

11 fetifoa risking fasok to Grisbr*Station, 

Buck vb«r» m and 10 five, 19 h ap py aad 10 poor H 

44 So happy and so poor" the American college once 
was that the student, the teacher, and nature were alt 
together, aM hand in hand It was this which made aft 
Munich the 44 Little Academy," concerning which Agassis 
once spoke so eloquently It was die contrast with great¬ 
ness in the most simple surroundings that gave the school 
at Penikese its unique position As td thla school,, I once 
used these words *— 

4t With all appreciation of the rich streams which In 
late years have come to us from many sources, and 
especially from the deep insight and resolute truthfulness j 
of Germany, It is still true that 1 the school of aP school# 
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which has had most Influence 00 scientific torching in 
America was held &n an old barn on an uninhabited 
island, some eighteen miles from the shore It Lasted for 
three months, and in effect It had but one teacher Thu 
school at Ponlkese existed In the personal presence of 
Agasdx, when he died, it vanished I r> 

Contact with great minds la not so common to-day us 
It was When the men of the Old School were the leaders 
of the new The enthusiasm of struggle, the flash of 
originality, grows more rare aa our educational machinery 
becomes more perfect If our present system fails, it is 
In the lack of personal contact and personal Inspiration 
If we cannot create new Darwins, the raw material being 
found, it Is because they cannot walk with Henslow 
Hens low is somewhere else, perchance in some Govern¬ 
ment bureau of science, or, it he is present, he has too 
much on his mind to be a good walker We do not value 
him enough to make him tree 

We have too much university in America, and too much 
of what we have in boys 1 schools. The university as such 
is a minor affair, an exotic attachment bhould a great 
teacher, a real man of God, of the God of things as they 
are, arise In the faculty, he becomes a department 
executive* More than half his students ore of gymnasium 
grade, and nine-tenths of his teaching la done by young 
men, men who have not made their mark or who have 
mode it only as cogwheels in the machine Too ofti n 
these are caught in me grind, and are never able to show 
what they ought have been if their struggles had been 
towards higher ends Smith teaching Zoology 10, Brown, 
Botany 7, and Robinson, Geology 3, cannot lead their 
students or themselves to look on nature in the large or 
to see the wonderful vistas beheld by a Lyell or a Rum- 
boklt The university in America is smothered by the 
college The college has lost Its refinement of purpose 
through coalition with the university Die two are tele¬ 
scoped together, to the disadvantage of both The boy 
has the freedom and the facility of tne university when he 
can make no use of It The university man is entangled 
in the meshes of the college University facilities we havt 
enough for ten times—twenty time*—the number of 
students We go Into the market to hire young men to 
avail themselves of them There is no corresponding 
emphasis laid upon men, and men of the first rank are no 
more numerous to-day than they were In the days of 
Agassiz, Lowell, Longfellow, Grey, Holmes, Dsna, Silli- 
man, Gibbs, Leldy, Goodwin, Angeil, White, and Gold win 
Smith 

It is the man who makes the school, and completes the 
chain of heredity from the masters of the last century in 
Europe to the masters of the twentieth century in 
America Excellent as our facilities are, complete as are 
our libraries, our laboratories and our apparatus, easy as 
Is our access to all this, we have only made a beginning 
Another ten years will see it all doubled What we have 
Is far from complete But the pity of It is, our students 
will not guess its Incompleteness Half as much or ten 
times as much, it is the same to them as the doubling of 
the bill of fare at the Waldorf-Astoria would be unnoticed 
by the guests A still greater pity is this, even the 
teacher* will not know the difference They can use only 
what they have time and strength for The output is no 
greater for the helps we give The greatest teacher is 
one who Is ruler even over his books, and who is not 
smothered by them 

Enthusiasm Is cultivated by singleness of purpose, and 
In our system we make provisions to distract rather than 
to Intensify There Is a learned society, to which many 
of us belong, Sigma XI Its value depends on its ability 
to make good Its motto, Spoudon Xynones, " Comrades In 
Zeal ” We whistle to keen up our courage In the multi¬ 
tude, not of dangers, but of distractions, and If we whistle 
in unison we may keep step together This society in 
a cooperative way, the same spirit In different places, 
stands for enthusiasm in science Now enthusiasm comes 
from struggle, Iran the continuous effort to do what you 
**nt to do, and for the most part In the way you want 
b> do it. Hence comradery In seal should make for 
Individuality, tor originality 

Hie most serious indictment of the " new seftbol" in 
•ofeaoe is Its tack of originality Even Its novelties are 
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not original. I hey are old fabrications worked over, with 
a touch of oddity In the working The requirements for 
the doctor’s degree tend to curb originality But these dp 
not go far A man may be original and even in a dress 
coat la the daytime may be rated ai ivmma cum Jawfe 
lhe greatest foe of originality Is timeliness Rather, 
timeliness Is evidence of lack of originality, of lack of 
individual enthusiasm 

When a discovery is made In botany the young botanists 
are drawn to It as herrings to a searchlight, as moths to 
a lantern. In Dr Coulter’s words, “ they all dabble in 
the same pool." Not long since the pool was located in 
morphology, then it was in embryology , then in the fields 
of mutative variations, now it is hlletTwith unit characters 
and pedigreed cultures 

1 would not underrate any of these lines of work or 
any other, but 1 respect a man the less when 1 see him 
leaving his own field to plunge into one which is merely 
timely, into one In which discovery seems to be easy, and 
the outlook to a career to be facilitated 

All honour to the man who holds to his first love In 
science, whatever that may be, and who records his gains 
unflinchingly, though not another man on earth may notice 
what he Is doing Sooner or later the world of science 
returns to every piece of honest work The revival of 
the forgotten experiments of the priest Mendel will Illus¬ 
trate this in passing Hundreds of men are Mundeiians 
now who would never have thought of planting a pea or 
breeding a guinea-pig had not Mendel given the clue to 
problems connected with these things 

1*he man of to-day, busied with many cares, looms up 
smaller than the man of the Old bthool who walked with 
Henslow and then walked with nature In this thought 
it is easy to depredate our educational present 

Homer, referring to the Greeks of earlier times, assures 
us “ lhere are no such man In our degenerate days ” l 
have never verified this quotation—the men of our da vs 
arc too busy to verify anything—but we may take tne 
sentiment as characteristic hrom the days of Homer 
until our own time, the man of the Old School has always 
found the times out of Joint Perhaps in getting so 
elaborately ready we are preparing for a still more brilliant 
future It may be that books, apparatus, material, 
administration, and training are all worth their weight in 
men, and that modern eaucationul opportunities are as 
much better than old ones as on the surface they seem to 
be. 1 know that all these misgivings of mme represent 
no final failure Each generation has such doubts, and 
doubts which extend in every direction The new strength 
of the new generation solves Its own problems lhe new 
men of the new schools of science will master the problems 
of abundance and of distraction even as ours solved the 
problem of hostility and of neglect The man is superior 
to the environment, and the man of science will do the 
work ho loves for the love of it In this love he will 
develop the abundance of life in others as in himself, 
and this is the highest end of all our striving 

The atmosphere of a great teacher raises lesser men to 
his standard It perpetuates the breed It was not books 
or apparatus that made Dtilllnger or Agassiz or Brooks 
successively centres, each of a school of research It was 
the contagion of devotion, the Joy of getting at the heart 
of things, the love of nature, tne love of truth Some¬ 
times, In our wealth of educational opportunity, we long 
for the time when, as of old, the student had the master 
all to himself, the master unperplexed by duties of 
administration, not called hither and thither by the duties 
of his station, but giving himself, his enthusiasm, his 
zeal, and his Individuality to the student, not teaching 
books, but how to make books our servants, all this time 
master and student struggling together to make both ends 
meet, and sometimes succeeding,so happy and so poor ” 
So it was in the old time, and so It shall be again when 
the new demands and the new wealth find their adjust¬ 
ment. And to find this we shall not go back to Grigsby's 
Station, nor yet to Penlkese, for the scholars that are to 
be shall rebuild the American universities in their own 
way, as the scholars of to-day are restoring the University 
of Cambridge, and In a greater or less degree all other 
universities In all other lands where men know and love 
the truth. 
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UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

London, —A Urge Dumber of university course* of 
advanced lecture* ui science subjects are In progress or 
announced. In botany, a course of ten lectures on the 
history of British botany will begin on January so at 
University College. The first lecture of the course will 
be by Mr Francis Darwin, on “ Stephen Hales, 11 and the 
work of other famous botanists will be described In later 
lectures, the lecturers being Profs Vines, Bower, Farmer, 
Lang, Oliver, Scott, Dr Arber, Mr Praeger, and Mr 
Henslow Dr W N Shaw, reader in meteorology, will 
begin a course of eight lectures on climatology, with 
special reference to British possessions, on the tame day 
at the London School of Economic Srversl rourtiPH of 
advanced lectures In physiology are announced. Prof 
E A Mlnchln will begin a course of twenty-one lectures 
on the protozoa, at the University on January 16 at 5 p m 
A course of three lectures on the comparative anatomy of 
the vertebrate ear, by Mr R H Burne will begin on 
January iq at the Royal College of Surgeons The times 
of the lectures In each rase will be j pm , and admission 
will be free, without tickets 

Di rino the temporary absence of Prof Starling F R S , 
owing to Ill-health, Dr W M Bayliss, FRS, has been 
appointed acting profiKuor of philology In University 
College, London 

It is announced in Science that Harvard University U 
to receive is,ooof from the will of the late Mrs Wllflam 
O Moseley, and that a gift of ioo.oooJ has been made to 
Dartmouth College bv Mr Edward Tuck 

The degreo of D Sc as an external student has been 
granted to Arthur Slator, of Unlversirv College, Notting¬ 
ham, and Birmingham and I#etpzig Universities, for a 
thesis on 41 Studies in Fermentation, * and other papers 

Wk learn from Science that, as a memorial to her 
husband, Mrs Edward H Harriman, of New York City, 
has endowed with 30,000! the chair In forest management 
In the Yale Forest School Mr Andrew Carnegie has 
agreed to give to the Maria Mitchell Memorial Association 
a sum of 3000I toward the establishment of a research 
fellowship in astronomy, on condition that the sum of 
1000I required to complete the fund of 5000 1 be sub¬ 
scribed The progress made in ascertaining the approxi¬ 
mate value of the Wyman bequest for the Graduate 
College of Princeton University confirms the original 
estimate of between 400,000/ and 600,000 1 

A course of six free public lectures Is to be given at 
University College, Gower Street, W C , by Lieut -Colonel 
Ernest Roberta, Introductory to the study of Indian 
sociology, on Tuesdays at a 30 pm, beginning on 
February si next A course of eight lectures, free to all 
Internal students of the University of London, la td be 
given by Dr H H Dale In the Physiological Institute, 
University College, on Fridays tt 4.30 p m t commencing 
on January so The London County Council has arranged 
two courses of ten lectures for teachers, which are free to 
London teachers, to be given on Wednesdays at 6 p m., 
beginning on January 18, at University College One 
course Is on scientific reasoning and Its cultivation, the 
lectures being given by Dr A Wolf, and the other on 
models to Illustrate the geometry of space, the lectures 
being given by Dr L N G FHon, FRS 

The Philosophic Faculty of the University of Marburg 
has conferred the degree of Doctor Honories Csusa upon 
Mr Ernst Letts, of Wetslar, the principal of the well- 
known firm of manufacturers of microscopes, microtomes, 
andqpher optical and scientific Instruments 

-Jj—_____ _ 

SOCIETIES AND ACADEMIES 

0 London 

Faradar Society, Derember 13,101a—Mr F W Haibord 
In the chair — J Iwlnbums Separation of oxygen by 
.cold. The problem of separating oxygen from the air Is 
r notice tame ai making liquid air. To separate oxygen 
from^ nitrogen Involves doing mechanical work, which Is 
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converted Into heat A rectifying plant mqy be gob- 
riderod as an apparatus, which takes In beat substantially 4 
at the boiling point of the liquid with highest bolting 

C lnt, and gives it out at a lower temperature near n 
lling point of the most volatile liquid. An air eeparaf# 
thus takes In beat at 90° A, gives opt heat at about 8a° A, 
and at the temperature of the works, say, 373° A* The 
Unde process may be regarded as a rectifying plant of 
this sort, and a thermodynamic engine, in which a gas U 
compressed so as to liquefy at 90® A under pressure, and 
to evaporate at 8a°, thus supplying the heat at the boil¬ 
ing point of oxygen and absorbing It at the boiling point 
of the air Such a process Is generally considered 
Irreversible, but Is, In fact, nearly reversible, and there¬ 
fore economical Assuming an efficiency of 40 per cent, 
the cost of oxygen comes out approximately if a ton on 
a large scaly This ought to lead lo Sts use In blast 
furnaces and other coses where an extra high tempera¬ 
ture may be important —Dr H J S S an d and W M 
am alloy A new apparatus for the rapid electro-analytical 
determination of metals A glass-frame anode for use 
with silver and nickel kathodes In order to reduce the 
amount of platinum employed, a pair of electrodes ha* 
been designed which, while retaining as much as possible 
the essential features of those previously described, con¬ 
tains as little platinum qs possible The anode has been 
made largely 01 glass, so that the total weight of platinum 
has been reduced to about 5 grams Special care nas been 
taken In the design to render it as little fragile as possible 
For copper determinations a kathode of silver Is employed, 
which has been designed so that it can be made without 
much difficulty with the facilities uiually available in a 
chemical laboratory For zinc determinations a kathode 
of nickel was employed The results of copper and sine 
depositions are substantially as good as those obtained 
with platinum electrodes The time required for deter-s 
mining 03 gram of copper is about seven minutes A ' 
stand for holding the auxiliary apparatus required in 
electro-analysis li also described 


Geological Society, December 31, 191a—Prof W f W, 
Watts, FRS, president, In the chair—T O 
Sooworth The Keuper marls around Chamwood 
Forest The area under consideration Includes the towns 
of Leicester, Loughborough, Coalville, and Hinckley 
The Chamlan rocks project through a mantle of Triasslc 
deposits, which once completely covered them The 
quarries have been opened In the summits of the buried 
hill*. A quarry Is so worked that Its outline folio we the 
contour of the buried hill, consequently, the section pre¬ 
sents but a dwarfed Impression of the irregularity of the 
rock-eurface On the buried slopes and In the gullies are 
screes and breccias, and bands of stones ana grit are 
present in the adjacent beds of marl All these stones are 
derived only from the rock Immediately at hand Where 
exposed, the Charnlan igneous rocks are deeply weathered 
and disintegrated, but the same rocks beneath the Keuper 
are fresh right up to the top The Keuper marls lie In a 
catenary manner across the gullies There has been 
almost no post-TriassIc movement In Charnwood All the 

K lnts of contact of any one bed with the Charnlan rocks 
on one horizontal plane The Inclination of the strata 
must, therefore, be due to subsequent sagging The 
Upper Keuper deposits accumulated in a desert basin, of 
wnlch parts were dry and parts were occupied by ever- 
shifting salt-lakes and pools In these waters the red 
marls were laid dpwn The abundant heavy minerals are 
garnet, zircon, tourmaline, staurollte, rutile, magnetite 
The grains are Intensely worn The quarti-gralns are 
sometimes wind-worn The false bedding Is mainly from 
the south-west The ripples Indicate prevalent south¬ 
westerly winds— R L Ihsrtoek The relationship of 
the Permian to the Trias in Nottinghamshire The con- 
formablllty or unconform ability of the Bunter to the 
Permian has been muds discussed, but It Is generally con¬ 
sidered that there Is a small unconformity between them. 
In this paper, a section on the Great Central Railway' 
near Annesley Is described It shows a gradual passage 
from the Middle Marl Into the Lower Mottled Sandstone- 
Detailed mapping has confirmed this conclusion From j 

Nottingham fo Mansfield the Middle Marl retains m 
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chincter and thickness, but at Mansfield It Is 
absent At the name plica the limestone be- 
ygii sandy, forming the Mansfield Sandstone These 
md phenomena can be best explained by supposing that 
V river deposited a sandbar at Mansfield during Permian 
times. North of Mansfield the Middle Marl becomes 
normal again Near Cockney, the Upper Magnesian 
Limestone first appears as a very thin bed, and the lime¬ 
stone arises as thin lenticular bands In the patiage-bed 
|t Is believed that the Upper Magnesian Limestone and 
Upper Mari of the northern part of the outcrop are the 
time equivalents of the Bunter of South Nottinghamshire 

Royal Microscopical Society, December ai, 191a—Mr 
E J Spltta, vice-president, fn the chair —W R 

Travlss A small microscope lamp, particularly suited 
for opaque objects and dark-ground illumination with high 
sowers. The light used was a small Inverted incandescent 
burner carried at the extremity of a short arm, that could 
be easily moved up and down on a standard The light 
could he brought very close to the table or raised to 
Illuminate opaque objects on the stage—M J Allan 
An easy method of treating prlntlng-out paper (POP) 
for all kinds of photography The author recommends 


that the prints be washed in a strong solution of salt, 
then placed In a saturated solution of hypo, after which 
they are to he washed In running water —C H Hlfglns 
A new system of filing slJdes.-Wt ACE Marlin The 
measurement of Grayson's new ten-band plate The plate, 
comprising ten bands running from i/ioooth to i/io.oooth 
of an Inch, had been ruled by an improved machine, and 
was found to be much better even than Gravson's earlier 
productions The author In measuring the bands used a 
selected objective of 1 32 N A, having an initial magnifi¬ 
cation of 143 on a 10-inch tube A Nelson-Powell screw 
setting micrometer, which Is alone suitable for the pur¬ 
pose, was used. The result obtained was that the varia¬ 
tion from the mean in the spacing of the lines did not 
exceed 1/230,000 Inch The mean diameter of the lines 
was 0-00002488 Inch The author also made a series of 
measurements with i-lnch, i-lnch, and i-inch objectives, 
and came to the Important conclusion that low powers 
were unsulted for micrometry —Jas Murray Some 

African rotifers—Bdelloldn of tropical Africa Thirty- 
three species of bdelloids were obtained from dried moss 
sent by Mr A Allan and Sir Philip Brocklehurst from 
British East Africa Nine of the species are new to 
science Several of them have very distinct characters 
not previously noted for any bdeftolds Harbrotrocha 
caudata has a tall-llke process, the function of which is 
unknown The animal secretes a protective shell, and the 
u tail M Is enclosed In a slender tube open at the end, so 
that the shell has two openings H atoms has no trace 
of spurs, otherwise universal In the order Several other 
species approach it In this respect, having the spurs re¬ 
duced to minute papllke U auriculata, when feeding, 
has at each side of the head a peculiar ring-like auricle, 
giving It the appearance of a two-handled vase The 
nature and function of the auricles remain unknown 
Their form, even, Is difficult to Interpret, as they present 
auparently contradictory appearances from different points 
of view The bdelloids take a very Important place In 
moss-faunas In every country they are abundant, and In 
most regions there Is a fair proportion of peculiar species 
When more fully known the bdeHolds seem Hkelv to prove 
« group of hitherto unsuspected Importance, both in point 
of numbers and diversity of forms All these moss- 
dwellers can revive after desiccation The adult animals 
become dormant when deprived of moisture, and revive 
when remolstened It Is not, as Zacharies concluded from 
his experiments in 1886, that the survival of the species 
Is effected by means of eggs 
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Literary and Philosophical Society, December 13,1910. 
—Mr. Francis Jones, president. In the chair —Miss 
Margaret C, Maroh Preliminary note on Unio pictorum , 
V Utmidut, and D tygnea The form of the British 
tmkmlds can be shown to be dependent on current and 
eoll, and is therefore useless for systematic p qr poses when 
taken alone The timbonal markings of these animals 
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merge Into one another, and are therefore lias fane 
specifically. Phylogenetlcally, they show that V pic i omm 
Is moat archaic, a Sodon least, tumidus being Intermediate 
The edentukmsneas of American anodohe Illustrates 
heterogeneric hoaueomophy The ornament and dentition 
of unionlds show relationship to trlgonlds, and a descent 
from a pre-trigonld ancestor —D M S Watson Notes 
on some British Meeosoic crocodiles The author dis¬ 
cussed some systematic and nomenclature! difficulties, 
recording the occurrence of a new variety of Jfstrio- 
rhynchm kastiftr In the CoralHan of Headlngton, of 
M hastifer Itself in the Kimmeridge Clay of Britain, 
and discussed Petrosuchus laevidens and Slffieosottriu 
stephani —Prof F E WsIh Slglllaria and Stlgmarl- 
opsls The author exhibited some specimens of axes of 
Slglllaria associated with stlgmarian bark From the re¬ 
peated occurrence of these specimens it was suggested that 
they represented the base of the serial or the nmterranean 
axes of SlgUUrla, probably of the Euslgillaria type. The 
secondary wood was more copiously developed than is 
general in the aflrlal axes Tne primary wood was of 
siglHarian type, so that these Btigmarian axes have centri¬ 
petal primary wood, and thMr pithcasts would be striated 
like those described for Stlgmanopsls It was noticed that 
In some instances small axes were found In contiguity, 
and apparently In continuity, with the main axes These 
smaller axes resemble the ordinary stlgmarian axes very 
nearly, and do not show the centripetal primary wood of 
the main axis, but only a few fine tracheids In the pith 
region 

Paris 


Academy of Beleacet, January 3 — M Armand Gautier 
in the chair—The Fanny Fmden prise (3000 francs) 
This prise will be awards! for the current year for the 
best work dealing with hypnotism, suggestion, and 
generally physiological actions capable of being exerted 
at a distance from the animal organism In the special 
circumstances, memoirs on this subject will be received 
up to Juno 1 —M Bsrtin The general laws of 

accelerated or retarded motion of a ship following on a 
change in the power of the engine The formula 
developed from theoretical considerations are compared 
with experimental results obtained by the vessel Paine, 
the agreement is satisfactory—Pierre Ta m il—■ Remarks 
on the geological map of the Alps — M dm Poreraiwl 
The thermochemlcal study of some binary compounds of 
the metals of the alkalies and alkaline earths A table 
It given, summarising recent determinations by various 
authors, giving the heats of solution and formation of the 
chloride, bromides, iodides, and fluorides of lithium, 
calcium, strontium, barium, sodium, potassium, rubidium, 
and cmslum, and some general conclusions are drawn 
based on these data —Ernest Isolanton A rotating 
governor for fixed or variable velocity The method of 
regulation, described and illustrated, has been designed for 
the control of meridian and equatorial telescopes It 
permits of easy regulation when In actual motkm —G 
Taltedtoa The W congruences—Michel dm Domseihy 
The theory of symmetrical functions — C Popov tel 
Stable permanent movements — Leinekugel lo Oooq The 
general theory of two Indeformable suspended solids, from 
which are derived formulas Applicable to all svstems of 
rigid suspension bridges — O Boutfouard The testing of 
metals by the study of the damping of vibratory move¬ 
ments Details of experiments on specimens of Iron and 
steel containing up to 1 o per cent of carbon, and the 
thermal treatment of which U exactly determined —C E 
Qullteumo The definition of the practical electrical 
units—A LabiSsff The extraction of sjrmase by simple 
maceration A simple method Is described of obtaining 
zymase not requiring the use of costly materials —L. 
Brunts and L fiplllmavin The physiological significance 
of the vital coloration of leucocytes The so-called vital 
coloration of leucocytes appears to represent, as In phago¬ 
cytosis, a defensive physiological action, and this general 
phenomenon Is carried out both In vertebrates and Inverte¬ 
brates by Identical processes—Henry Mruu The cyto¬ 
logy of Bottihu megatherium —D Routfsky The possi¬ 
bility of rsfideri ng Trypanosoma tewisi virulent for other 
rodents besides the'rat 
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New South Wales 

Ltnnean Society November 30 1910—Mr C Hedley 
president in the choir —Dr R Qrelf*tmlth The 
p rmanencv of the character* of the bacteria of the 
Bacillus colt group Twelve races of bacteria of thiv 

croup upon their isolation from rachitic itools showed 
diverse cultural characters Ihry were cultivated for 
xeven months and again examined The activities 
towards dextrose and man nit were found to be the most 
permanent The permanency of the other characters was 
lactose neutral red motility milk growth on gelatin 
saccharose the power of fermenting which is easily 
acquired and presumably easily lost —Dr R Orslf* 
Smith Contributions to our knowledge of soil fertility 
Part 1 The action of wax solvents and the presence of 
thermolabile bactenotoxins in soil Water extracts from 
•oil a substance which is filterable through porcelain and 
toxic to bacteria The toxin is destroyed by he it by 
sunlight and by storage It disappears from air-dned 
soil and decays in aqueous solution It is not destroyed 
by salts such ms sodium chloride or potassium sulphate 
So Is vary in the amount of toxin they contain good soils 
conta ning less poor soils more The particles of soil 
are covered or waterproofed with soil wax or dgri 
cere wh ch consists of a mixture of HapomfWblc and 
unnpomfiable bodies With the removal of the water 
proofing the soil nutrients are more easily dissolved by 
soil water and attacked by bacteria —W W troffltt 
Notes on fruit flies (Trypetwi®) with descriptions of new 
spec c* Fifteen species referable to the genera Oratitia 
Dacus and Rioxa (Trypeta) are treated including seven 
new —1 G Sloans Carabid-e from Dorngo NSW 
With an appendix Tenobnonldm from Dorngo by J H 
Osrtsr—W M Osins Note on the occurrence of a 
I meston fauna at Grose Valiev Hnwkesburv district •— 
R J Til I yard Some remarkable Australian I bellulin® 
Part 1 1 Further notes on Camactnta othellc Tillyard 
The female not before known is described and a figure 
of its w ngs given The range of the species is extended 
from Cook town to Torres Straits and Port Darwin An 
Intermediate form from the Aru Islands connects this 
•penes wth the Malayan and Fast Indian C gtgantea 
Brauer - T 1 Flynn Contributions to a knowledge of 
th anatomy and development of the Marsupiaha No l 
The material investigated was furnished bv an adult 
female Hiyla< nus with three advanced young in the 
pouch The external features of the young are d senbid 
together with the genital organs of both the adult and the 
young 


DIARY OP SOCIETIES. 

THURSDAY January i> 

Royal Society *1 4 jo — Tha AtnoU t« Fxp&ns on of More ry Prof 
H L Callmdv f R S, and H Mom —Tba Dandty of Niton (Radium 
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Dinwii of the Skin, including Radiotherapy and 
Raddumthtrapy By Prof. E Gaucher Translated 
and edited by Dr, C. F Marshall Pp xil+460 
(London J Murray, 1910) Price 15s. net 
FULL account of the uee of X-rays and radium 
in the treatment of various diseases of the 
•kin is given in this volume. The most recent de¬ 
velopments in radium treatment are described by 
Wickham, Degrals, and Dominld. X-ray treatment 
is described by Gastou and Zirrunem The illustra¬ 
tions are mostly from wax models in the St Louis 
Hospital Museum and from Prof. Gaucher's private 
collection. 

The treatment of vascular navi by radium is fully 
described and illustrated. The radium salt mixed 
with finely powdered sulphate of barium is spread 
with varnish in a thin layer on a metal plate. The 
treatment consists in the application of this apparatus 
to the navua, the dosage being regulated according 
to the form and depth of the nsvus. In flat navi large 
doses may be given by direct application for short 
periods, the dose being timed to cause a certain degree 
of curative inflammatory reaction Another method 
Is to give smaller doses filtered through screens which 
absorb the less penetrating rays, longer exposures 
being given in this case There is no reference in the 
book to the new method of treatment by the applica¬ 
tion of sticks of solid carbon dioxide. 

In cavernous neevi containing large blood-vessels 
the doses used must not be sufficient to produce in¬ 
flammation of the surface. The results are very satis¬ 
factory, the navi being decolorised and levelled, and 
the final results on the whole better than those ob¬ 
tained by any other known means 
In the treatment of cheloid, or scar tissue tumours, 
very favourable results are obtained both bv X-ray and 
fay radium treatment Radium is less liable to cause 
dermatitis, and may therefore eventually supplant the 
X-rays in the treatment of cheloid 
Coming now to the Important subject of the treat¬ 
ment of cancer, the very malignant form of growth 
known as sarcoma, though occasionally greatly re¬ 
duced In size by X-ray treatment, is seldom cured, 
and this treatment should on no account be relied 
upon where there Is any chance of success from opera¬ 
tive removal of the growth Treatment by radium 
may also be tried, but Its value remains to be proved, 
apparent improvement is frequently obtained by Its 
use* 

Coming to the skin cancers, or epitheliomata, elec¬ 
tricity may be applied In various ways—the electric 
•park, X-ray treatment, and figuration The electric 
4park treatment is applied by connecting a naked 
electrode with a high-frequency resonator. The 
ihethod has been successfully employed In small epi¬ 
theliomas of the akin. Its action is mainly destruc¬ 
tive, while It has the advantage of promoting repair 
Ijy cicatrisation. The procedure consists in, riddling 
the diseased tissue with small, very short sparks 
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Folgfckt&n la a method of uilng the epaifca from 
a high-frequency resonator by means of Keating* 
Hart's special electrode for the treatment of growth^ 
which are widely and deeply ulcerated, and too great 
In extent to be destroyed by the cautery. The opera¬ 
tion Is painful, and must be performed under local 
or general ahosthesla The special electrode consists 
of a hollow metallic rod sliding in an ebonite Sheath, 
and a bellows for blowing a current of carbonic add 
gas or air through the rod to prevent the excessive 
production of heat The ulcerated surface is sub¬ 
jected to the action of sparks which are usually 7 or 
8 centimetres in length This causes the blood-vessels 
of the healthy surrounding parts to contract, while 
the tumour itself is softened within a few minutes. 
Surgical treatment Is then applied, the softened 
masses of growth being cut or scraped away. The 
sparking is then repeated carefully and energetically 
until all growth has been destroyed A single applica¬ 
tion is usually sufficient, but any focus of recurrence 
must be treated again The results of this treatment 
are not so good as appeared from the first accounts 
of patients treated m this way, and the use of the 
method does not appear to be extending 

The X-ray treatment of cancer is fully treated, the 
various forms of apparatus for the production of the 
high-tension current necessary to excite a Crookes's 
tube being described The methods of regulating and 
measuring the dose are also given In fulL The 
author finishes by stating that 

“the most ardent partisans of radiotherapy recognise 
that the X-rays are not always successful In the treat- 
ment of epithelioma. Some epitheliomas are rapidly 
modified by radiotherapy, while others remain un¬ 
affected In the results published, it Is necessaiy to 
take into account the age of the tumour, its surface, 
extent, and depth, its situation as regards accessibility 
to the action of the rays, and also the technique 
employed, which varies with different operators In 
short, radiotherapy may be used m certain cases on 
the chance of a successful result, provided it is not 
employed too late; but we must not have too much 
confidence in Ibis method M 

Radium treatment of cancer is fully described by 
Dominici 

The properties of the alpha-, beta-, and gamma-rays 
are described, and also the method of eliminating the 
less penetrative rays by filtration through sheets of 
lead of various thicknesses The salts of radium are 
used mixed In small or large proportions with a salt of 
barium (sulphate or bromide) This is mixed with 
varnish and spread on metal or linen In some cases 
discs or square sheets of metal are covered with the 
varnish containing radium. In others rods are used, 
the ends of which are bulbous, oval, cylindrical, or 
spa tula te Applications can thus be made to surfaces 
of various form or to the Interior of passages Another 
form of apparatus consists of discs or squares of lint 
covered on one side with the radium varnish and 
enclosed at the borders in a metal frame, these can 
be adapted to the shape of the affected region 

The radio-activity of radium is usually compared 
with that of uranium If uranium be taken as the 
unit the activity o^ pure radium Is two million. In 
the case of a mixture of radium and barium salts, thd 
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activity of the mixture is inversely proportional to the 
quantity of the banum salt In the treatment of 
cancerous tumours, apparatus of 500,000 activity are 
used. Such an apparatus usually contains from 4 to 
10 milligrams of powder, consisting of one part of 
radium salt to three of barium salt Cancers suitable 
for radium treatment range from those of small size 
to those of ao to 30 square centimetres in area The 
apparatus may be used In two different ways, either 
by the so-called dry method, consisting of short, fre- 
quently repeated applications causing resolution of the 
diseased tissue without external destruction, or the 
destructive method in which the apparatus is left in 
place from seven to ten hours, causing extensive 
destruction of the morbid tissue followed by cicatrisa¬ 
tion in eight to ten weeks 

For cancers which extend, deeply filtration of the 
rays is employed by the interposition of a half to 
several millimetres thickness of lead In this way 
ouly the ultra-penetrating rays (the gamma-rays and 
the hardest beta-rays) are allowed to enter the tissues 
Long exposures are then given varying from 24 to 120 
hours These ultra-penetrating rays produce very 
little change In the healthy cells of the part, while 
they have a selective action on the cancor cells, lead¬ 
ing to their destruction The progress of a successful 
case is as follows —After a short time (three to eight 
days) the tumour commences to diminish in size 
Cicatrisation then begins and is completed in two 
to four weeks, or longer in obstinate cases In 
the case of ulcerating tumours, a certain amount of 
discharge occurs during all the stages For large and 
deeply-extending tumours the method of “cross-fire" 
Is usually employed, two or more radium apparatus 
being applied at different points around the tumour 
ui such a way that the ultra-penetrating rays cross in 
the depths of the tumour In this way the deeper 
parts of a growth can be subjected to the influence of 
the gamma-rays far more effectively than with a single 
disc of radium. 

The general conclusion is to the effect that most 
cancerous growths can be reduced in size by the appli¬ 
cation of radium Some of the less malignant forms 
of growth can apparently be cured, while in the more 
malignant cases the temporary improvement is of 
short duration, and is followed by further extension 
of the growth 

The treatment of lupus is described—the method of 
using sunlight concentrated by means of a large hollow 
lens formed of two plates of glass 10 or 12 inches in 
diameter, one of which is flat and the other convex, 
the cavity being filled with sulphate of copper solution 
to absorb the heat rays. The use of the electric arc 
lamp as described by Flnsen arose naturally from the 
solar method, and is now too well known to require 
description In the case of both the sunlight and the 
electric arc it Is recognised that the violet and the 
ultra-violet rays are those principally concerned in the 
curative action The mercury-vapour lamp, being 
particularly rich in violet and ultra-violet rays, is very 
effective, particularly when a tube of quarts is used 
in place of glass. It is far less expensive than the 
Flncyn arc tanp, and has taken the place of Flnsen 
lampi) for many purposes X-fay treatment and 
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radium treatment have also beea employed fa' W 
treatment of lupus The author cM^ders light treat¬ 
ment the most efficacious, while has not b ee n 

employed long enough for its value to be estimated 
in the case of lupus 

Ringworm U now almost universally treated with 
the Rttntgen rays. A full account of the technical 
details of this method is given, and the precautions 
necessary to prevent injury to the patient The 
object of the method is to accomplish the removal of 
all the diseased hairs from the affected area of the 
scalp It is found that a properly applied dose of 
X-rays results, after a fortnight, in the loosening of 
the hairs, which then fall out leaving a perfectly 
bald area which can be readily and effectively treated 
by antiseptic applications When there are numerous 
patches of ringworm scattered over the scalp it is 
necessary to produce epilation of the entire scalp 
For this purpose the scalp is divided into ten or 
twelve areas which are exposed in turn, care being 
taken to prevent overlapping, as this would result In 
the administration of an excessive dose to some parts 
of the scalp Dermatitis would appear in the over¬ 
exposed portions, and permanent baldness would prob¬ 
ably result After a correct dose the hairs begin to 
grow anew after two or three months, and the new 
hairs are free from the disease By the X-ray method 
of treatment the cure of a case of ringworm Is com¬ 
pleted in three months, whereas the older methods of 
treatment by local applications extended for periods of 
two years or even longer In the case of the children 
of the poor treated in public institutions the saving of 
public funds that has resulted from the introduction 
of the X-ray treatment of ringworm has been very 
considerable, and the advantage to the education of 
the children is self-evident, for while there are any 
infected hairs on the head It Is necessary for the 
children to be rigorously excluded from intercourse 
with other children 

Many other diseases are described in which elec¬ 
trical methods of treatment have been used with suc¬ 
cess. The methods are now firmly established, and 
the range of their utility Is being defined with ever- 
mcreasing accuracy A C Jordan 

DEDUCTION AND DENUDATION 
Geographual Essays By Prof W M Davis Edited 
by Prof D W Johnson Pp vl+777 (London, 
Boston, New York, and Chicago Ginn and Co, 
n d ) Price 12s fid. net 

ROF D W JOHNSON has done good ser¬ 
vice to science by editing this collection of 
the valuable memoirs by which Prof W. M Davis 
has done so much to advance physical geography and 
improve geographical education The volume includes 
twenty-six papers hitherto scattered in twenty-one 
serials The first twelve contributions are essays and 
lectures on geographical pedagogics, the remaining 
fourteen deal with various principles of physiography. 
It would perhaps have been more convenient if the 
two series had been issued separately, for tbs volume, 
though containing no plates, is heavy for Its size, and 
while the physiographic essay* may be read with great 
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jftofrefrhy, the educational auction' 1c of most use to 
m different draff of» readers. The author’s criticisms 
at teachers and Mkt-books would probably have been 
better confined''to a work expressly for teachers, as it 
is not always good for the intellectual discipline of 
students to have their often scanty faith in their in¬ 
structors still further reduced. Geographical educa¬ 
tion should, moreover, proceed on such different lines 
in countries In different stages of development, that 
its discussion is of more local Interest than that of 
physical problems, which are of universal application. 

The educational essays should, however, be read by 
all geographical teachers, who must benefit from their 
high ideals and valuable practical suggestions 
The fourteen physiographic essays in this volume 
show the development of Prof Davis's views on 
denudation The earliest m date deals with the rivers 
of Pennsylvania and New Jersey, and led to his well- 
known classification of rivers according to their rela¬ 
tion to the original slope of the land The wearing 
away of the land to a plain sloping slowly to the sea 
Is brought out In two papers on the peneplain and on 
base level, and they lead to the geographical cycle due 
to the interaction between uplift and denudation The 
course of the geographical cycle in an and climate is 
discussed in a memoir first published by Prof Davis 
in 1905 Among the other papers included are those 
on glacial erosion in France, Switzerland, and Nor¬ 
way (1900), on the sculpture of mountains by glaciers 
(1905)* on the mountain ranges of the Great Basin, 
and on the remarkable instances of river capture in 
the valleys of the Seine, Meuse, and Moselle 
The most striking feature in Prof Davis's 

geographical writings is his devotion to the 
deductive method He rejects emphatically the view 
that geography is to be advanced chicfiy 11 by observa¬ 
tion, description, and generalisation ” To use those 
methods only is, he says, to walk on one foot He 
claims that invention and deduction are ns necessary 
to geography as to any other science Many of his 
valuable results ore due to his keen Insight and not 
to his method, which cannot be unduly adopted with¬ 
out altering the position of geography in the circle of 
sciences. The very name geography implies thnt the 
subject is descriptive rather than deductive, although 
some deduction is required by all schools of 
geographer But it hat hitherto been found con¬ 
venient to limit geographical work mainly to observa¬ 
tion, description, and generalisation, restricting ad¬ 
vanced deductive methods to the special problem of 
geography—the relation of the earth to man The 
subject-matter of geography is so enormous thnt it 
seems reasonable as well as convenient that there 
should be a special science and societies devoted to 
the mopping and description of the earth as it is, 
leaving its evolution and explanation to other sciences 
Geology, on the other hand, is a “logos," not a 
“graphe"! and hence requires a more Intimate 
connection of observation and inference than does 
physical geography Much that Prof Davis calls 
geography has been generally regarded as geology. 

The distinction that has been so long established and 
has worked so well in this country, is showp by Prof. _ __ 

NO. 3151, VOL. 85 ] 


Davis himself to have been accepted also in Asmtfoai 
for he is professor of geology at Harvard and not 
of geography. Mott of his physiographic essays 
are quite appropriate to a geological school, and they 
have been more read in this country by geologists 
than by geographers Four of them were published 
in geological and six in geographical journals 
Prof. Davis, however, regards geology and 
geography as essentially the same. “They are parts 
of one great subject," he says (p. 196) “It is a mis¬ 
fortune that we have no English word to include both 
geography and geology" (p 198) “To set them 
apart" he describes as an “ obsolescent system" 
(p 204) Prof Davis, moreover, restricts geology to a 
minor section of the joint subject, he regards It (p, 37) 
as the sequence of events In the earth's history, and he 
regrets that such questions as rock weathering are not 
included in geography Ihe geographer must, of 
course, know some of the elementary facts of geologv, 
as he does of meteorology and ph>sics, but he has so 
many difficult problems connected with man on the 
earth that he may conveniently refer the study of 
complicated physical causes to astronomy, meteorology 
and geology The abandonment of the conventional 
boundary between geography and geologv would 
probably prove ultimately detrimental to both sciences 
The classification of some of Prof Davis's memoirs 
as geology instead of geography does not lessen their 
high value Probably no living writer has done so 
much to improve the Interpretation of denudation 
His deductive method and his keen insight have 
enabled him in studying the history of river s>stems 
to unravel confused tangles of facts, and by skipping 
intermediate phases to go back to stages of which 
most geologists thought that no traces could be surely 
recognised in existing geography The two chapters 
on glacial erosion illustrate the advantages and the 
dangers of the deductive method, for according to 
some geologists, it has led Prof Davis to attach 
undue weight to certain striking features of mountain 
form, and to overlook features which must be in¬ 
cluded In a complete explanation Prof Bonney’s 
presidential address to the British Association has 
brought the controversy on glacial erosion to a head 
It may be hoped that the authoritative and masterly 
statements on both sides will lead to an agreement 
as to the main facts, but no settlement can be ex¬ 
pected until the arguments of those who limit the 
efficacy of glaciers as eroding agents have been 
directly answered J \V G 

TECHNICAL ORGANIC ANALYSIS 
Allen's Commercial Organtc Analysts Vol hi, 
Hydrocarbons, Petroleum, Aromatic Auds, Explo¬ 
sives Edited by W A Davis and Samuel S 

Sodtler. Fourth edition, entirely re-wntten Pp 
*+$ 35 ' (London. J and A. Churchill, 1910) 
Price an, net 

r T l HE original “Allen’s Commercial Organic 
A Analysis" had established a place of eminence 
In all analytical and technological laboratories and 
was a book—it may be said still is a book—of every¬ 
day reference. A# the same time the trend of modern 
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chemistry and ttflfWtepM advances which an taking 
place owing to tjhemical research and improved 
methods prevent day book, however well up-to-date 
on its publication, ‘from holding its place unless it is 
continually revised In this respect Allen’s book re¬ 
quired revision along with other reference books of a 
similar nature. The work has now been taken up 
by new editors, and when this is the case one natur¬ 
ally scrutinises somewhat carefully the new edition 
to ascertain whether real improvements have been 
made. It must bo said at once that the revision of 
another man's work is much more difficult than to 
start to write a book de novo , and the attempts 
which one naturally makes to leave in paragraphs 
untouched which were written ten years ago and in¬ 
corporate them with new material, the reverse of easy. 

The editing is being jointly carried out by Mr. 
W A # Davig, of London, and Mr. Samuel S Sadtler, 
of America As British and American methods of 
analysis are not always quite simitar this editorship 
strikes one as being a wise, but at the same time 
rather difficult arrangement. The individual sections 
are, as is always the case in reference books of this 
nature, written by different collaborators. In this 
volume Dr F C Garrett deals with hydrocarbons 
of the aliphatic, olefine, and acetylene senes and of 
tars This section, also under acetylene, includes the 
valuation of calcium carbide and a reference to the 
method of Lunge and Cedercreutz in the Zeitschnft 
fur a norgamsche Chemie is given The abstract of 
the method, however, is hardly sufficiently full. 
Surelv such books as the one under review are written 
to enable the reader to carry out estimations without 
having to refer to the original literature We do not 
mean that all processes for the analysis of a given 
substance should be given, but surely one—the one the 
writer of the section considers the best—should be set 
out in detail The others need be only briefly referred 
to, or the references to the original literature given 

The processes of tar analysis differ so considerably in 
detail in different works and with the various pro¬ 
cesses of distillation—that is to say, high- or low- 
temperature distillation—and the quality of the coal, 
that probably the author is right in giving a more 
or less general survey of the subject We think, 
however, that the tars produced from the water-gas 
process and coke-oven tar might have been described 
In greater detail 

Mr Sadtler has compiled the section on bitumens, 
and treats of the distillation of petroleum, oookerite, 
asphalt, petroleum and shale products, cyclic hydro¬ 
carbons from coal tor* coal tar naphtha, and other 
similar products This section fs fairly full, and occu¬ 
pies uaj pages, that Is to say, rather more than one- 
third of the book. On the whole the section chi petrol¬ 
eum oils Is very good. The subject is a big one, 
but most of the ground Is covered in a quite satisfac¬ 
tory manner. One can see that the author Is largely 
writing at first hand, and although he quotes many 
authorities, he usually lets the reader know which he 
coasldei* Is fhe most trustworthy method to adopt. 

Mr Sadtler Is also responsible for anthracene and' 
Its associates and 1 tor the phenols The latter section 
Is naturally ofcgreat importance owing to the extended j 
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employment of ptaiM»%id pfceOTUfertWBgvr' 
disinfecting and antiseptic purpo|^9nte su&jftdt''fe!* j 
treated in a broad and compreheiftta manner, aod s 
deals not orily with phenols and creosotes from cogf ' 
tar, bat also from various other sources, such as blast¬ 
furnace tar, shale-oil tar, and so on. 

Mr W. A. Davis is responsible for the sections oa 
naphthalene and Its derivatives, and phthalic add and 
phthaleins, Mr W. P. Dreaper for gallic odd and Its 
allies, and Mr Edward Horton for the aromatic adds 
Taken as a whole, the volume has been well 
brought up-to-date, and will, we think, still maintain 
Its place as an invaluable book of reterence in the 
laboratory, particularly of the technical chemist. Its 
one fault to our mind is that the authors are apt to 
be rather too discursive and rather disinclined to put 
the analytical particulars In a concrete form. The 
book professes to deal with commercial organic 
analysis, but sometimes one has to read a very long 
way before coming to any analytical facts Of course, 

It is of great assistance to read &U about the proper- 
’ ties of the substance, but the exact analytical methods 
are of the utmost Importance 
By these remarks we do qot wish to detract from 
the merits of a moat valuable work, but to point out 
where the succeeding volumes might, m our opinion, 
be strengthened and made even more valuable 

F M. P. 


1ASMANIAN SKULLS 

DioptrographL Tracings tn Four Normal of Fifty-tw* 
Tasmanian Cranta By Prof R J A Berry and 
A. W D Robertson (Melbourne, Transactions of 
the Royal Society of Victoria, vol v., part i.) (Mel¬ 
bourne Kemp, 1909) 

W ITH the death of “Lalla Rhook” in 1876 one 
of the most Interesting of human races passed 
out of existence “When we reflect,” write the 
authors of this atlas, “ that the Tasmanian aboriginal 
earned into our own times the primitive culture of 
PaUeolithic man and many of the structural peculiari¬ 
ties of Homo neanderthalensis we realise, the scien- 
tific importance of the study of Tasmanian remains " 
They have made by far the largest contribution to the 
material on which our conception of the Tasmanian 
race must be based, and made It at a most unexpected 
penod. In his well-known monograph on the Tas¬ 
manian race, published two years ago, Sir William 
Turner gave a detailed list of all the skulls then 
known, seventy-nine in number, and was of opinion 
that further additions were unlikely The authors of 
this atlas have been successful in finding forty-two 
hitherto unknown specimens, thirty-three of which 
they discovered in 'various private and museum collec¬ 
tions In Tasmania, while nine they unearthed from a 
native burial ground In preparing and publishing an 
atlas which contains 212 accurate tracings of these 
crania, the authors had two ejects In view: they 
wished to make the material thus discovered available 
for the study of anthropologists throughout the wdrid; 
they also wished to secure a permanent record 4>l 
crania Which, being chiefly in the hands of private, 
owners, are liable to be lost or destroyed. 
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of #fiSfl»po*ogy, aoc muit we overlook the 
of the «oyal. Society of Victoria for under- 
* taking the expensive work of publishing these 
elaborate records It It especially pleasing to note that 
a strong school of physical anthropology is springing 
up in Melbourne, one that is keenly alive to the neces¬ 
sity of studying the native race* as they now are, and 
of securing permanent records of their physical char¬ 
acters 

The publication under review may be described os 
a cranio]ogical monograph of a new tvpe, there is 
practically no letterpress, no columns of measure¬ 
ments,, merely tracings from which measurements may 
be estimated In brief, the authors have made a 
large addition to Tasmanian records, but added 
nothing to the story of this extinct native race Very 
likely they intend to give their Interpretations of these 
tracings when thrv come to deal with their investiga¬ 
tions of the Australian natives Still, we are of 
opinion that the scientific value of the present publica¬ 
tion would have been greatly enhanced if the authors 
had included the results of the elaborate study they 
have made of this new collection of Tasmanian crania 


ywfe 1 , Tie present volume car\ta\W&6i*i 
on such: diverse subjects as Goethe’s 41 Hemmtta w 
Dorothea," “ Latium and Hellas, or Omsideratlto* 
on Classical Antiquity," 44 Philosophy of Language,* 
“ Philosophy of Religion,” the " Bhagavad-GftA,” and 
"Pedagogy” The matter seems, naturally, a little 
old-fashioned, and the ssthetical parts appeal chiefly 
to readers who mfcke a special study of the history of 
German literature Humboldt was a humaoistte 
philosopher, leaving behind him the individualism end 
general Aesthetic hurly-burly of the 41 Sturm and 
Drang" period 

(3) Another book of chiefly historical Interest, con¬ 
sisting of reprints of various writings of the three 
authors named, concerning ideals of university teach¬ 
ing The centenary of the University of Berlin, which 
was recently celebrated, gives the suitable occasion. 
Dr Spranger furnishes an introduction in which he 
compares Berlin with other universities The former 

11 was born in an hour of great changes * this birth in 
the living flux of things, permeated with the 
thoroughly modern spirit, gave her living power, and 
made her a model to her older sisters, wno are but 
now stripping off the old forms, and growing into the 
new " 


PHILOSOPHY 

(1) Wolffsehe Begriffsbcstimmungen Ein HtlfsbUch - 
Jem bcitn Studtum Kants B> Prof. Julius Bau¬ 
mann Pp iv+56 Price 1 mark 
(a) Wilhelm von Humboldts ausgewdhlte phtloso - 
phtsehe Schriften Herausgegeben von Johannes 
Schubert Pp xxxix+aaa Price 3 40 marks 

(3) Fichte, Schleiermacher, Steffens Qber das Wesen 
dcr UmversttUt B> Eduard Spranger, Pp xhi + 
agi Price 4 marks 

(4) Baruch de Spinoza Ethik Stcbenle Auflage 
By Otto Baensch Pp xxxn + 315 Price 340 
marks. 

(5) Encyklop&dte der Philosophic By A Domer 
Pp vh+334. Price 6 marks. 

(Leipzig Verlag der Diirr’schen Buchhandlung, 
1910.) 

fi) A COMPILATION of Christian Wolff's defini- 
tions, by the professor of philosophy at 
Gbttingen Dr Baumann made this compilation 
many years ago, for hia own needs, purposely confin¬ 
ing himself to the problem of the theory of know¬ 
ledge Recently, when re-reading Kant's ‘‘Kntik der 
reinen Vemunft," he took up his compilation and re¬ 
cognised the parallelism with Wolff. This little book 
is therefore now published as a help to the studv of 
Kant It contains useful definitions, with references, 
of terms such as Empfindung, VorsteUung , Wahr - 
nekmung , Idee, Begrtff, which are the chief elemen¬ 
tary difficulties in the way of the student of Kant, and 
of German philosophical writers In general 
(9) This selection of Humboldt’s philosophical writ¬ 
ings b intended to spread the knowledge of his many- 
sided nature and powers among a wider circle of 
taftder* than has hitherto been reached. Those who 
tyi*h to go more deeply into his treatment of the sub¬ 
jects may br referred to the great standard^edition of 
Works, which appeared during the course of last 
*151. VOL. 85} 


(4) In his 14 Biographical History of Philosophy," 
G H Lewes said that he never hoped to find foothold 
in the boundless morass of metaphysics, after he once 
fairly saw the reasons which rendered Splnozism un¬ 
acceptable The present edition of the famous 
"Ethics" (the seventh in German translation from 
the original Latin) seems to indicate that there are 
readers still to be found for the writings of the subtle- 
minded though intensely spiritual Jew, to whom—as 
justifiably as in the case of Novalis—the term 44 God- 
intoxicated *' has been applied The translator writes 
an introduction, In which he remarks that 14 Spinoza’s 
philosophy is the most impressive concentration of the 
thought of the seventeenth century into a coherent 
view of the world and of life,” even though those 
times produced Descartes and Leibniz And modern 
philosophy, for the most part, will certainly agree 

(5) Dr Domer, who is professor of theology at 
Kdmgsberg, is a follower of Hegel rather than of the 
great analyst whose name is Inevitably recalled by 
Ktinigsberg. The present volume, which is not an 
encyclopedia in the English sense, is a metaphysical 
work dealing chiefly with the theory of knowledge 
and doctrine of categories The following sketch will 
give the author's general attitude 

The progress of philosophy seems the same now as 
in antiquity Kant occupies the same position in 
mod er n philosophy as Socrates did in the ancient 
After Socrates came Plato and Anstotle, to whose 
systems our modern philosophy of the Absolute corre¬ 
sponds. Then came the Stoics and Epicureans, with 
a revulsion to the practical side of things The 
modem analogue Is found in those thinkers who lay 
emphasis on feeling and will The chief difference 
between old And. new is, that the subjective side is 
now much more In the foreground, which tendency 
shows particularly in the importance assigned 
to psychology, %me, indeed, candidly regard it as 
the central science. Also, in modern life the empirical 






•dencei, much greater part than 

ln**xntiqufay. ^feiult \ tnyitkwn and agnosticism. 
Prof, Dorner combats both The physical sciences 
themselves point the way to metaphysical principles; 
the problem of philosophy is not merely epistemology 
or the making of a world-conception out of the dis¬ 
parate elements of knowledge and experience, but is 
rather the search for a unified metaphysic by which 
the fundamentals of the world and of the spiritual life 
may equally be grounded in an Absolute Being. 


AMERICAN TEXT-BOOKS OF MATHEMATICS 


result is that imitative readers are liable to sftepgfc 
their work in the same way, with disastrous festtfcg»v 
The last ninety-three pages in the trigonometry 
contain a good set of five-figure tabl es . The table- 
of logarithmic functions, however, makes no special 
provision for finding the log sin and log tan of nnsll 
angles; a very simple rule applies to four-figure or 
five-figure tables (with a difference of i' In angle), 
namely— 

log sin falog sin if (logS-logs) 
and this (or some similar rule) ought to be given In 
all tables which do not provide a special table for the 
first few degrees. The table of squares is interesting, 


(i) College Algebra . By Prof H L Reitz and A R. 
Crathome Pp xiil + 261 (New York H, Holt 
and Co , London. G Bell and Sons, 1909) Price 
61 

(a) Trigonometry. By Prof. A G Hall and F G 
Frink Pp x +146+93 (New York H Holt and 

Co , London. G Bell and Sons, 1909) Price 
7 s 6 d 

(3) Ftrst Course tn Calculus , By Prof. E J Town¬ 
send and Prof G A Goodenough Pp xil + 466 
(New York H Holt and Co , London G Bell 
and Sons, 1908 ) Price 1 as. 

T HESE books are the first three of a series which 
is intended in the first place for students taking 
a university course in engineering, and also, to a cer¬ 
tain extent, for mathematical students It will be 
noticed that each book has two authors, who have 
been selected to represent the interests of readers of 
both classes 

(1) and (a) The chief novelty in these books is to 
be found in the variety of examples, selected from 
very different subjects Thus, as an example on 
evaluating algebraic expressions ("Algebra,” p 24), 
the student is asked to verify In a few cases a formula 
for the day of the week, which (after an obvious 
simplification) can be written 1 — 


as it gives the exact squares from 1 to xooo 1 , without 
occupying more space than an ordinary four-figure 
table; this Is effected by following the arrangement of 
Crelic’s multiplication tables, where every number in 
the same horizontal line is terminated by the sumo 
two digits Both in the algebra and trigonometry 
certain of tho best-known power-series are given and 
used for numerical calculations, but the authors of 
the algebra are content to refer to the calculus (No 3) 
for proofs, while In the trigonometry some proofs are 
provided, which would not be accepted nowadays. It 
might be better definitely to cut out all such proofs 
from books on trigonometry, in modem teaching the 
elements of the calculus are certainly regarded as 
easier (and more generally useful) than the " calculus- 
dodging " of the old-fashioned books 
(3) Compared with recent English books having 
similar titles this book contains fuller treatment of 
the applications of the calculus to applied mathe¬ 
matics, for instance, centroids, moments of Inertia, 
resultant fluid pressure, are considered at some 
length, as exercises on integration 
As in the other books of the senes, a large variety 
of illustrative examples will be found, thus the expo¬ 
nential function is connected with the chemical 
problem of inversion of cane-sugar The theory of 
maxima is illustrated by the efficiency of a rough 


a+/+a? + tt (y+i))+j + [ij]-ar+Ur]=/(mod 7) screw, the speed of signalling in a cable, and the 


where t is the day of the week (Sunday being 1 and 
Saturdn> 7), and the date is the pth day of the 9th 
month m the year 10or+J The reader interested in 
such matters may find it instructive to reconstruct this 
formula, of which the most interesting feature is the 
part depending on 9, it will be found that starting 
from March (and ignoring February) the lengths of 
the months recur after intervals of five months, and 
this is the basis of the formula 
The problems proposed in the trigonometry are 
chosen so as to illustrate the practical difficulties of 
surveying so far as possible Great stress is laid on 
the advantage of making a form for numerical cal¬ 
culations, before starting to use the tables at all. One 
useful consequence is that, in the typical examples 
worked out, the logarithms to be added are placed iw 
vertical columns, as Woifkl be done in practical work; 
writers of textbooks are very apt (in order to save 
spaced tff arrange such logarithms honzonlaUy* The 
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h p. transmitted by a hemp-rope 

In dealing with the Taylor's series derived from a 
given function, care is taken to point out that the 
series may converge without being equal to the 
function; this is a point quite commonly overlooked 
in the theory, and possibly an example would have 
helped to emphasise it 1 

As might be anticipated from the character of the 
series, a good deal of stress Is laid on methods for 
approximate integration, such as Simpson’s rules and 
other similar methods, and several examples are given 
of their application to irregular solids such as rails 
It seems strange, however, that the exact form 
of Simpson’s rule is not mentioned, for finding the 
volume and centroid of a railway embankment (or the 
slice of an ellipsoid) tn terms of the areas of the 
ends ahd the area of the central section. 

The use of infinite series for finding an Integral 
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ih - . b. 
aU r«M **h m of Jr, pwy in 
«->, 4t wiH j» Sand thi 

—a- 4 J» IP-*-£•«?*»•« 
in «qol & . .j. (oMrffX 


: If *>i, shhauh balk wbi 1 

■nqul aflutw jtmo. Far 
t tha MstvfiiklMi ikw ale 
i iki otkr 


erne* if 



NATUftS 



s classed 1 by tfei atrtfrtrs 1 as 11 approximate in* 
^cgrmoMr*'j this U a View which does not teem alto- 
gedSxv satisfactory. At any rate, the nature of the 
' approximation involved In using an infinite series is 
certainly different from that associated with the use 


df Simpson’s rules. Incidentally, at least one 
example (p. 379), in which the integration Is effected 

by a aeries (yl(y+c)ldS Integrated over a circle), Is 
easily reduced to finite terms in the form, 


to* - 2*r {e - (<* - a*)*} 

Sbme of the integrals proposed for evaluation by the 
aid of senes are not very easy to evaluate directly , for 
Instance (p 380), the elliptic Integrals, 

f‘ *L —a r 1 dr 

JoyKtinx) J 9 s/il-tf' 

Both of these can be expressed in various forms, but 
the series which are more immediately suggested are 
not very suitable for ordinary calculations, in par¬ 
ticular the second of them suggests the binomial ex¬ 
pansion of (1—* 4 )-*, but the resulting series is quite 
hopeless for numerical work Of course, there are 
several ways of transforming the integrals before con¬ 
version to series, but such transformations might well 
be suggested in the questions, or the reader may not 
succeed in guessing what to do first 
In reading the chapters on applications to plane 
curves one cannot help regretting some of the old- 
fashioned geometrical types of proof, no doubt the 
older books contain much that is not only unsound, 
but incapable of being made sound. But in spite of 
this, a geometrical treatment is more attractive to 
the ordinary reader, and in many eases the proofs can 
be made reasonably accurate by the aid of very little 
additional analysis. 

T. J. I’a B 


BOOKS ON NATURE-STUDY 
(1) Der Naturfrcund am Strande der Adna und des 
Mittelmeergebietes By Prof. Carl I. Cori 
Pp viii+ 148+33 plates (Leipzig Verlag von Dr 
Werner Klinkhardt, 1910.) Price 3 50 marks 
(a) The Aims and Methods of Nature-Study A Guide 
for Teachers By Dr John Rennie With an in¬ 
troduction by Prof J Arthur Thomson Pp xvt + 
353 (London W B Clive, University Tutorial 
Press, Ltd., 1910) Price 3 s. 6 d. 



organisation of marine creatures, but rather to be a 
companion to direct the attention of the nature-student 


to the more commonly occurring marine organisms 
ai>4 to the chief phenomena associated with 
them. After a brief account of the past history 
of the Mediterranean and Adriatic, the author 
passes to the consideration of the animals 
of the beach—Arenlcola, Sipunculus, Solen, Venus, 
^chinocardium, Synapta, Cardnus, &c —the chief 
features and theoretical points of interest associated 
.With m^oy of which are Indicated. While dealing 
With Annelids, the author directs attention to their 
4 *rftftfcnship to the Crustacea and to the theory of the 
ancestry of vertebrates. Modifications of 
§ 0 , 3151, VOL. 85 ] 



structure correlated with certain hehmBV^a* IQua* 
trated, for example, by sessile md&Mlh and 
habits of animals, e g the shamming death and au(o* 
tomy of crabs, are dealt with in an Interesting manner. 
The description of the abundance of life on the beach 
leads up to remarks cm the ongin of life in shallow 
water, “die Geburtsstdtte alles Seine " The lagoons 
and their flora and fauna—Mysidse, Cardnus, Car- 
dium, Labrax, Anguilla, &c —and the Zostern 
meadows, with their extensive and characteristic 
fauna—Virbius, Spadella, Turbe liana, Cerianthui, 
Sepia, pipe-fish, sea-horses, &c —are the subjects of 
two chapters. 

The account of Sepia contains interesting references 
to the antiquity and former greater abundance 01 
species of Cephalopoda in the period when the Ammon¬ 
ites flourished, and to the power of colour change, 
owing to which “ spiegelt sich sozueagen die Seele der 
Sepia auf ihrer Haut ab '* Throughout the volume 
the author brings before the reader observations on 
the mode of life, the food and special points In the 
physiology of the animals under description; for In¬ 
stance, he points out that in Trachinus, the weever- 
fish, the spreading of the spines and the assumption 
of the defensive attitude are dependent chiefly on 
stimulation of the tail The organisms of the rocks 
and rock-pools are then considered, attention being 
given to boring animals, e g Pholas, Paracentrotus, 
the former boring by chemical, the latter by mechan¬ 
ical means. 

The concluding chapters give accounts of the larger 
organisms obtained by dredging, and in the plankton 
(Rhizostoma, some Siphonophores, Ctenophores, and 
Salps) and on the high sea (fishes, dolphins, &c 
The figures are for the most part excellent, but a 
few, for Instance, those of Aphrodite, Arenlcola, and 
Balanoglossus on Taf vi , arc capable of improve¬ 
ment A few errors of spelling occur in the names 
of the animals figured, e g pdleata (for fnleata), 
forscalea , LAtonna, and Echtnets But these are only 
slight blemishes, and do not seriously detract from the 
value of this excellent work, which cannot fall to 
stimulate the interest and Imagination of the nature- 
lovers for whom it is intended 

(3) Dr. Rennie alms at imparting a definite con¬ 
tinuity of principle to the teaching of the subject of 
nature-study and to this end he outlines series of care¬ 
fully graded courses He holds rightly that the facts 
need to be carefully grouped pr arranged in sequence, 
according to principle, in the mind of the teacher 
(although the principle need not always be enunciated 
to the pupils), for only in this way can the teaching 
be effective. Four school courses are suggested, 
namely^ far pupils of seven or eight years, eight or 
nine years, nine to twelve years, and seniors, all of 
which are arranged on a seasonal plan and deal In 
turn with plants, animals, weather studies, calendars, 
and general considerations Several chapters are 
devoted to excellent object-lessons on common living 
things, e*g frogs and toads, birds and their eggs and 
feathers, the mole, shells, the snail, caterpillars and 
moths, earthw o rms, gnats, buttercups, common fruits 
and seeds, trees, ferns, &c. Then follow elementary 
studies of some common rocks, suggestions far a 
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school garden studies oa insects of economic import¬ 
ance Ire The lessons are objective and practical 
and from the stores of trustworthy information which 
they contain the teacher can select those topics most 
applicable to the locality and conditions under which 
he works The volume is a plea for care and method 
and we can recommend It to those teachers who desire 
to develop their work in this subject along sound hues 
There are i~8 illustrations for the most part good 
but several of those of insects might have been more 
carefully executed 


OUR BOOK SHELF 

An Introduction to Biology for Students tn India By 
Prof R E Llojd Pp xviii + 298+15 plates 
(London Longmans Green and Co 1910) Price 
4 rupees (or js ) 

This little book does not pretend to be a complete 
introduction to biology and the title is perhaps some 
what misleading ft deals exclusively with certain 
invertebrate types and certain general principles and 
appears to have been designed for the use more 
especially of Indian medical Htudents 1 he author 
tells us in his preface that the book was written some 
what hurriedly because it was urgently needed The 
tv pcs dealt with have very properly been selected from 
the Indian fauna and the work is evidently based very 
largely upon personal observations i r which the 
author deserves due credit Some of the animals 
described such as the fresh water sponge the 

n ion and the mosouito are not usually dealt with 
ementary text books 

Ihe work 19 of a strictly elementary character but 
at the same time suffers somewhat from being rather 
to> much up-to-date Thus the chapter on heredity 
is practically confiied to Mendelism The author is 
not always happy in his definitions He tells us 
that the anterior end of an animal is that at which 
the mouth opens the posterior end it where the anus 
is to be found But difficulties somet mes arise in 
using these terms for example in a gasteropod 
mollusc the mouth and anus open in the same direc 
tlon Surely it would be more correct to say that 
primarily the anterior end is earned foremost when 
the animal moves about while the posterior end conies 
hindmost It is difficult to excuse the spelling of the 
word Foramen fera and the statement that the 
shells of these animal* ore always perforated by 
minute round apertures is very misleading Another 
misspelling ag inst which we must protest is chord 
for cord in the case of the nerve-cord of Annelids 
This is a mistake which is frequently made by elemen 
tarv student* doubtless on the analogy of noto¬ 
chord which of course is really n Greek word 
It must not however be forgotten that this is a 
pioneer work written under great disadvantages It 
shows a considerable amount of originalitv both in 
scope and treatment and should prove useful to those 
for whom it is intended A D 

Botany for High SehooU By Prof G F Atkinson 
Pp xv+493 (New York Henry Holt and Co 
1910) 

When it is found that a school text-book of botany 
of average sue oontaths in addition to a course of 
morphology dealing with growth and work of parts of 
the flaaenng plant a series of life-histones drawn 
from an the plant divisions nnd accessory chapters 
on ecology economic plants and plant breeding the 
que<fon naturally arises whether careful exposition 
is nfi\ being sacrificed to variety There ace certainly 
objections to the inclusion of the life histones from 
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the tower cryptogram*. «• fb 
suffice for practical work» also \ . 

are too complex for the ordinary or w 

while many teachers would prefer a. fpcm course of 
physiology or a grounding in the c ra e sHte a tto n of 
vascular plants as an item in training 
Nearly half the book is devoted to the fir* past in 
which the author presents a well arranged account qf 
the activities of the plant The morphology of {he 
vegetative organa is not so well ordered and there are 
several unsatisfactory passages such as the confusion 
between stem and shoot unacceptable definitions Of 
decumbent and parts of a leaf and a misuse of 
cambium m describing die stem of the moiae plant 
Ihe flowers methods of pollination and seed dispersal 
are treated at some length The later chapters 
suffer from excess of generality or a tendency to 
the introduction of specialised topics but it should 
be added that it is the author s intention to present 
outlines that are to be filled in by the teacher s lectures 
and practical work 



Proceedings of the Anstotehon Society New senes 
Vol x 1909-10 Pp 300 (London Williams 
and Norgate 1910) Price 10s 6 d net 
Tub Aristotelian Society exists for the systematic 
study of philosophy as to its histone development 
and as to its methods and problems It ts an arts 
tocratic body—intellectually speaking—consisting of 
about one hundred members among whom are Mr 
A J Balfoir Mr Haldane Prof hurley Dr Stout 
Dk Bernard Bosanquet and Dr Shadworth Hodgson 
In the latest volume of Proceedings there are 
paper* on Sensations and Images by Prof Alex 
ander, The Subject matter of Psychology by Mr 
(» E Moore Epistemological Difficulties in Psy 
chology by Dr William Brown Kant a Account of 
Causation by Mr A D Lindsay Bergson * 
Theory of Instinct by Mr H Wildon Carr Science 
and Logic by Mr E C Childs Some Philosophical 
ImpUcat ons f Mr Bertrand Russell s Logical TTieory 
of Mathematics by Mr S Waterlow and two In 
teresting paper* on Are Secondary Qualities Inde 

r ndent of Percept on ? by Dr Percy Nunn and Dr 
C S Sch ller respectively The former takes up 
a position of vigorous realism while the latter with 
all his accustomed attractiveness of style—even when 
dealing with very technical matter—hopes to convince 
Dr Nunn that philosophical salvation lies in human 
ism for which the old terms idealist and realist have 
almost ceased to have meaning or interest Dr Nunn 
has a curious and rather novel argument m favour of 
there being possibly something really there in 
some hallucinations He instances our old friend the 
stick bent in a pool To the eyes it u bent to 
the touch it is straight in other words its visual 
characters are not in the same position as its tactual 
May we not therefore see a real thing which to our 
other senses is elsewhere? It is certainly a sugges 
bve analogy though risky 


Hduihche Blumenpflege Etne AnUUung our Pfttge 
der dankbarsten Zimmer und Bedhon Pfiamun 
By Paul F F Schulz Pp vfc + sid (Leipzig 
Quelle and Meyer n d ) Price t 80 marks 
According to the author plant culture m the heme to 
not sufficiently practised in Germany and the object 
of the present work is to arouse more interest id the 
pursuit Certainly if the plants for which instruction# 
are given can be grown in the house many having 
the time and taking a keen interest ui flowers would 
be inclined to try their skit! The list Include* 
Abutikm Camellia the Alpenrose 4 Bbuvxrdtt, Clmx* 
Monster* dekeiosa and udontopomim grande he 
addition to the palms geraniums hydrangea, Cttctfe 
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Yfato art Jenohdly neognited to 


wbhw Mr tbt jpbrjjWM The chief ewentials to 
ere CMvfuOy prepared aoll, good lighting, 
’> lodxtou* wktenng, and, la many caeee an unheated 
footh for winter storage, die good result* observable 
m cot ta ge rooms are quite In accord with the last 
condition* 

The author first instructs to general processes, such 
u watering potting towing, and the bice and then 
gives special directions for each plant or group of 
sumlar plants, arranging them according to habit 
The Instructions are Tull dear and explanatory 90 
that anyone with an ambition for cultivating such 
plants as those named above without a greenhouse 
a HI be well advised to consult the book and work 
upon the lines indicated 


Fluahes from tha Orient or a Thousand and One 
Momsnga with Poeay In four books Spring 
Summer, Autumn and Winter Book third 
Autumn By John Hazelhurst Pp x+280 
(London and Aylesbury Hareil Watson and Vmey, 
Ltd 1910) Price i« 6 d net 
Readers familiar with Mr Hazelhurgt’s sonnets on 
summer will turn with interest to his verses dealing 
with subjects suggested by the phenomena and events 
connected with the fall of the vear His subjects 
range from Enthusiasm to Miser} and from 

The Sewing Machine to The Dome of Heaven , 
and he finds music in them all 


LETTERS TO THE EDITOR 

[Tha Editor does not hold himself responstbla for opinions 
expressed by hts correspondents Neither can he undertake 
to return or to correspond with the writers of rejected 
manuscripts intended lor this or any other part of Naturs 
No notice is taken of anonymous communications ] 

The Inheritance of Acquired Characters 

I am rather disposed to think that Prof Judd s r fjit 
in saying that this and similar problems were to 1st intlj 
present to Darwin s ever open mind I hey seem to me 
indeed to underlie the whole of the dUtussiois 11 the 
second volume of the Variation of Plants and Anin als 
under Domestication and I believe it is generally on 
stdered that Darwin put forward his theory of pm 
genesis * ro account for the cases where some amount of 
direct influence of the environment appeared to be 
inherited 

The passage which Prof Meklola quotes from the *i\th 
edition of ine Orig n occurs word for word in the 
first (p 44) It is interesting to note that in the int rval 
between the two Darwin never saw any ground for alnr 
Ing the statement though he modified others on the sum 
page 1 can have little doubt that at anv rate so fai as 
plants are concerned the source of his authontv 
for ” It is to be found In Alph de Candolle s great and 
admirable work 1 as Dtfwin calls It ( Origin s \th 
edition p 89) Gdographie Botamque raison mk 
That appeared in 1855 and there is abundant intern il 
evidence to show that It received from Darwin the most 
attentive study 

Great and admirable It certainly is but It is mpossible 
not to feel in reading it that, perhaps in the whok his ton 
of science there has never been a more striking case of a 
coup manfui For de Gandolle had the same problem 
before him as Darwin and be attacks it by the same 
method of patiently accumulating and sifting facts He 
grasps the action of variation heredity and of cultural 
•election but he falls to grasp the idea that nature m f,ht 
operate on the same line* as the cultivator and natural 
oelmon constantly eludes hkn as it did Herbert Spencer 
It is tme that de Candolte does not absolutely re ect the 
«9sct of the environment but he was led to the con 
^bitten that it would act if at all with such extreme 
wtewnasf as to he practically Ineffective It Is difficult to 
ffe* a brief quotation but the Showing mav iuffice — 
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"T&rtt* fc* fob qull a to question to llnOtonck to: 
ctimu nr to vqpuux, jo mo *•!■ eltarto to combottre 
1 opinion d une ucchmatation c est & dire d un changemft 
dans la nature des espAces qui lei rende aprA* quelnues 
generations, plus aptes k rAsister au\ influences dAfavorabk* 
d un ckmat J ai appiaudi au mot spintuel de du Petit— 
lhouars L'acclimatation cette douce chimAre de la cul 
ture * (pp io8y-W) 

It must 1 think he evident that though he does not 
actually quote It Darwin fiom hts use of the word 
chimssra ( \ariatton u 313) has this passage in his 
mind But he goes on to show that the problem Is at once 
solved by natural selection He states this, however with 
his usual caution — 1 hough habit docs something toward* 
acclimatisation yet the spontaneous appearance of 
constitutionally different individuals is a far more effective, 
agent ’ (loe cit 314) and though he appears in the main 
to have rebed on de Candolle he took some trouble to in 
veitigate the question for himself — Cun we feel sun. 
that our kidney beam are not aomewh it hardier 7 1 have 
not been able bv searching old horticultural works to 
answer this question satisfactorily 

I think then that it was upon de Candolle s conclusions 
supported by his own investigation* that Darwin based the 
pregnant sentence which Prof Meldola has quoted \nd 
how pregnant every word in the book ib tan be little appre 
mated except by those who have more than a bowing 
acquaintance with its pages 

1 cannot but agree w tn Prof Judd that modern evolu 
tonary theory had its root in I yell Nor do I think that 
in the cold light of histiry it will seem to be going 
too far to assert that if the Principles of beologv 
had not been written we should ntv r have had the Origin 
of Species * If the pos*eb*un of Darwin is the glorv of 
Cambridge it 1* pleasant for q member of the sister 
unmrvitv—though it sais little about it—to know that It 
is secure m that of Lvcll 

W T Tiitselton Dyfr 

\\ itcombe 


PalsBoIitbio flheft-stralfhtsnerv 

Ik a previous communication to Natufe (vol l\xi\ 
p 37a 1906) I directed attention to some Eskimos arrow, 
straighteners which present a closer resemblance to th 
famous bdtons de Commandement of the Magdalenian jg* 
than any which had be*»n previously described 

I ast summer when mv friend Mr Marrett and I were 
returning from loulouv. 
where we had enjoyed the 
hospitality of the French 
Association we stayed at Pen 
gueux on our wav to some 
of the painted caves of L 1 
bvnes We wert foitunote 
in our choice of an hotel f<r 
our host M L D don 
proved to be an enthusiastic 
Investigator of the caves in 
the neighbourhood His col 
lection of Aungnaclan bone 
Implements obtain* d by Jitm 
from the Aungoacian btaton 
of Castelmeule is the finest I 
have seen and I should 
think unrivalled anywhere 
M Didon informs me that he 
has completed its description 
which WIQ be published in the 
course of the winter 

The number and vsnety of 
the bone Implements obtained 
from this single locality 
dating from a period 10 long 
anterior to the Magdalenian 
greatly Impressed us but the 
objects which most aroused 
my interest were three shaft 
straighten*™ (see Fig) Three wh le presenting a general 
resemblance to the Magdaleman bdtons make a still 
nearer approach tc^ those of the Eskimos previously re 
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ferred to. M. Dldon w#» kind enough to allow me to 
make drawings of them for publication, and In the accom¬ 
panying figure at B, C, O they are shown tide by fide 
with the Eskimos’ shaft ^traigh ten er d es cri b ed by Dr Boa* 
(Franc Boax, Bull Am. Mus* Nat Hist, xv, p 84, 
Fig 117, 1901) They are all reduced to the same 
scale The larger holes are no doubt intended to be 
used upon the shafts of Javelins or lances, the smaller 
''ones are of an appropriate sue for arrows The largest 
hole In A Is 34 nun ui diameter, In B si mm } the small 
hole In C is only vo mm 

The most Important feature In these implements Is the 
obliquity of the holes, their axes are not perpendicular, 
but strongly inclined to the face of the implement. 
Singularly enough, In the more artistic b&ton as Cam* 
mandsimnt of the Magdalen urn* this refinement is absent, 
and the hole goes straight through 

lha ridges produced by the drill In bonng these 
Aurlgnaclan straighteners are still preserved, except on 
two opposite sides of the hole, where they have been worn 
away by use 

Whatever may be the ultimate verdict upon the Magda¬ 
len lan 41 bAtons,” there can be no question as to the nature 
of their Aurignacian homologues, since In no essential 
feature do these differ from the shait*etraighteners of the 
Baffin's Bay Eskimos described by Dr Boas 

A similar straightener has been described and figured 
by Malka from the Kulna cave near Sloup, in Moravia 

Oxford, January 7 W J Sollas 

Tha Turkestan Earthquake of January 3-4. 

Son details of the selsmogrophlc and magnetographic 
records of the great earthquake of January 3 may be of 
Interest to readers of Nature. The three oscillation phases 
as seen on the seismogram are comparatively large They 
commenced suddenly, each with a westward displacement, 
at lih 37m, nh 445m, and uh 485m. pm re¬ 
spectively The large waves (third phase) then continued 
for 33 5 minutes, producing rapid oscillations of the boom 
at an average of 35 mm double amplitude, Indicating 
144* arc swing of the pillar. But these suffered an early 
interruption of 5 minutes by an apparent interference of 
two systems, reducing the amplitude to a minimum at 
uh 54m pm The recovery was immediate and sharp, 
as If by the arrival of a second train of large waves, 
resembling closely the offect of the initial shock of the 
first large waves 

Tha maximum amplitude may have occurred between 
midnight and 8 minutes after, during which interval the 
registering light-spot travelled frequently beyond the limits 
of the camera aperture. But there Is a probability that 
the maximum occurred precisely at midnight, and this is 
supplied by the mechanical effects upon the three magneto- 
graphs, each of which shows a clear maximum oscillation 
at midnight 

As on former occasions, the bifilar suspension of the 
horlsontal force magnet was much more sensitive to the 
ahakes than the unlfilar decimation or the vertical force 
balance The bi filar responded to the first preliminary 
earth-tremors, and did not come to final rest for half an 
hour Its record shows two gfoups of line* The first 
contains three clear oscillation*, marking the beginning, 
middle, and end of the first tremors The second group 
contains five oscillations, Including the maximum, and 
there la a smaller oscillation near the middle of the Inter¬ 
vening lull at uh 50m p m , the commencement of the 
large waves The other two curves show only the last 
group, containing the maximum 

We have therefore on the horlsontal force curve oscilla¬ 
tions responding to the three Initial shocks of the first 
and second qarth tremors, end of the large waves. To 
these may be added the maximum oscillation at midnight, 
as probably responding to a sudden Increment of the large 
waves. 

The blAUs suspension, being a torsion balance against 
the horixbntal force, Is naturally more sensitive to sudden 
vertical movements of Its pillar than to horixontal or 
slower vertical displacements* 

% WALTin StDOaiAVXS, SJ. 

StonyhuBt College Observatory, January 11 . 
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Aa given by the Mltne-principle irfiitiogionh pM*} 
commencement of the phases of tMs quake WWW pA* 
follows p—Preliminary t both N. and W* boom, 11 um 
S econd N boom 1x40; W. boom, 1x39*5 Prtodpalr 
N boom, 11 5*9. W boom, 11.51-8, 

The actual maxima were —-N boom, 1108 mm. at 
11 587, W. boom, 1310 mm. at vi 55, and ia*6 mm aft 
11.58*3. * 

There were 30 after-shocks on the N boom, lasting until 
5.11 a.m , and 37 on the W boom, lasting until 5 16 

F Edward Nonius. 
Wood bridge Hill, Guildford, January 17 


The Markings f Mara, 

Mat 1 mention on behalf of my relative, Mr J H* 
Worthington, to whose previous letter M Antonlodl has 
replied In Nature of January 5, that he js at present away 
on an eclipse expedition to the Pacific Ocean, and out of 
reach of correspondence? 

A M Worthington. 

1 The Paragon, Blackheath, S E , January 17 


Pinball of January 9, 

The Rev. W F A Ellison, of Fethard Rectory, near 
Waterford, haw a splendid meteor on January 9 at 7b 
35m GMT 1 he apparent path was near Arles and 
Cetus from *5° +3° to *7®-13® Motion very slow, the 
whole duration being at least seven seconds 
The flight was directed from the radiant of the January 
Quadra.it?da, and it is possible that the fireball formed one 
of the larger fragments of that stream But this is un¬ 
certain, and another observation is desirable to discover 
the true radiant hrom Cornwall the meteor must have 
been a very fine object, and must have attracted the notice 
of many persons, though I have seen no published descrip¬ 
tion of it 

W F Den Nino 


THE ADMISSION OF WOMEN TO THE PARIS 
ACADEMY OF SCIENCES 

I N our Ubt week’s issue we gave an account of 
the action taken at the quarterly plenary meeting 
of the five academies of the Institute of France on 
January 5, in relation to the proposal of the Academy 
of Sciences to elect Madame Curie to the vacancy on 
the physical section of that body caused by the math 
of Monsieur Gernez. 

A Paris correspondent has sent us a copy of the 
Tamps containing a remarkable letter from M. Dar- 
boux, the permanent secretary of the Academy of 
Sciences, giving the reasons and motives of the 
academy for their decision We have not space for 
the whole letter, which Is admirable from start to 
finish, but M. Darboux Insists upon a point missed 
in all the preceding polemic, whidi should have 
an Important bearing upon the general question raised 
by It. 

After referring to the magnificent work done by 
Madame Cune, and the honours which have bean 
showered upon her, he points out that her proposed 
election as a working member of a busy academy 
is a matter of great Importance, not so much to 
Madame Curie as to the academy itself. 

"Taut de titres, tant de rfeiiltats memorable* 
obtenus dans un si court espace da temps donneraknt 
certes k Mine Curie la droit de rfelamer comma une 
recompense mdritde le siege occupy nagutr* paf son 
mart Mali un sifege A notre Acsdknte est plus et 
mtatit ou’unc recompense. S’ll dome une satisfy 
don legitime et quelques drafts, 11 impose ausd das 
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ftmnkrtl dtakhit. Pour examiner 4 ce point dc vue 
fl* candidature de Mme. Curie, il eat necessaire que 
uoue rappeliona rapidement Id, pour te grand public 
qul llgnore quelquc peu, le rile et le fonctionnement 
do l’Acaddxnle deb sciences. 

“Dee cinq Academies qui composent IT n at 1 tut de 
Ftonce, die cet peut-fitre cclie qul a la tAche la plus 
active et la plus lourde. Cortes, comme la ndtre, les 
autres Academies ont des prix & dlstribuer, molns 
nombreux et moins varita peut-6tre, nuns le sob de 
Juger des concours et de dlstribuer des recompenses 
esc blen loin de former notre principals occupation 
Dans ses stances hebdomadalres du lundi, l'Acaddmie 
dcoute avec intdrit les communications, souvent norn- 
tareuses, de ses propres membres, mais elle revolt en 
r outre une foule de travaux, venus de Paris, de la 
province, de nos colonies, de l'etranger. II n’est pas 
rare qu’une de nos stances recueille une centame de 
communications ayant les origines les plus diverges 
Les comptes rendus de nos stances paraiuent le 
samedl de chaquc semaine, dnq jours seulement aprfes 
la stance; lls contiennent presque toujours de 50 4 
too pages ln~4° t ou se trouvent expostas les recherches 
les plus neuves, les plus Inttaessantes On peut 
afflrtner, sans cramte d'etre ddmenti, que cette publi¬ 
cation si rapide, si soignta, constitue le moyen d’action 
le plus puissant dont dispose aujourd’hul une socidt6 
savante J’ajoute que aepuis trols am, notre con¬ 
frere le prince Roland Bonaparte a confi6 4 l’Acaddmie 
des sommes importantes, desdntas 4 provoquer ct 
4 subventionner les travaux scientifiques les plus 
mdrltants. 

11 Pour accomphr cette tAche ftaonde, pour dlstribuer 
tous ces prix, toutes ces subventions, pour appricier 
si rapidement la valeur des communications qul lui 
parviennent, 1 'Aiaddmie a dvidemment besom de fa ire 
appel 4 toutes les competences 06 trouvera-t-elle 
un savant plus autorlsd que Mme Curio pour lui 
donner un avis sur ces travaux relatifs 4 la radio¬ 
activity, dont le nombre grandit si rapidement? 

“D’autre part, ces chercheurs qui peuplent le 
laboratoire si prosp 4 re de Mme. Curie, qui travnlllent 
sous sa direction, devront-ils se rtaigncr 4 voir leurs 
efforts et leurs travaux mtaonnus ou ntallgta? N’v 
a-t-il pas un intdrtt Evident 4 ce que le chef qul 
Inspire leurs travaux soit admis, comme ses autres 
colfegues de la Sorbonne 4 les presenter, 4 les 
ddfendre dans les commissions de pnx, 4 les proposer 
pour des subventions, en un mot, 4 remplir dans 
toute son dtendue la fonction d’un membte titulaire 
de I'Acaddmie des sciences?" 

« 1 t « t 

“Nous nous contenterons de remarquer, en ter- 
ralnant, que, sM arrive souvent 4 notre pays de 
marcher a 1’avant-garde des nations, dam le cat. 
actuel c’est Pdtranger qui nous aura donnd Texemple 
Ne parlons pas, si l'on veut, des distinctions qu’a 
rtfuei de ce cdtd Mme Curie, blen qu’elle ait 
nommta tnembre actif de quelques-unes des academies 
que nous avons dnumdrdes plus haut. Mais nous 
sommes alid dernidrement 4 Rome, pour y assuter 
aux stances de l f Association des acad&nles, et nous y 
avons vu la comtesse Ersilia Lovatelll sidger, cn 


THE SOLAR PHYSICS OBSERVATORY . 


quaiitd de doyenne de la section d’archtafogie, 4 
racadfatle royale des Lined, qul joue en Italie le 
rdle de notre Institut De mfitne, lorsque nous assls- 
tions en 1900 aux ffites du second centenaire de 
I'acadtaile des sciences de Berlin, une dame encore, 
Mrtie EUse Wendel, asslstait 4 toutes les cdrdmonies 
aa litre de memfcre honoralre de I’acaddmie. Nous 
potqrions ajouter d’autra exemples; ceux-14 suffiront 
a prouver qu’4 rdtranger, on n’dprouve les 
deittpuTes qul font heritor quelques-uns de nos con- 
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request that we should print it, together with th«L 
statement that the Memorial was handed to Mr, 
Asquith’s private secretary by Sir David Gill, K.C B«, 
F.R S , president of the Royal Astronomical Society, 
and vice-president of the British Science Guild, and 
Sir A. Pedler, C I E., F R S , hon sec , and that the 
Prime Minister was pleased at once to grant the 
prayer of the memorialists — 

MEMORIAL 

TO 

The Right Hon the Prime Minister 

The Memorial of the undersigned Fellows of the Royal 
Society and other bodies interested in the welfare of 
British Science to the Right Honourable II H Asquith, 
Prime Minister, and First Lord of the Ireasury 
bheweth 

That in 1875 the Royal Communion on Scientific 
Instruction and the Advancement of Science strongly 
recommended the establishment by the State of an 
Observatory for Solar Physics 
lhat in 1879 this recommendation was acted upon by 
the Government 

That the accompanying letters from the Directors of 
the Chief Observatories and Meteorological Institutes in 
Europe and the United States show (1) that the work 
thus undertaken was of especial importance to the Bntish 
Empire with Its territory distributed all over the globe, 
(a) that the results already obtained are of high value, and 
promise eventually to lead to the better forecasting of 
droughts, (3) that the International character of the work 
makes it important that It should be corned on In close 
connection with a Government Department, (4) that a 
high-level site and free horizon are now essential 
That when a change of site of the Observatory became 
necessary, the Solar Physics Committee, a Consultative 
Committee appointed by the Government to advise them 
on such matters, selected a high-level site at Fosterdown 
on land purchased some years ago by the War Office, but 
no longer required by them The Committee reported that 
this site fulfils the requirements of modern astronomical 
research 

And whereas, while we understand that the Solar 
Physics Committee have not withdrawn their recommenda¬ 
tion, the site In question is now advertised for sale on 
December 13. 

We, your Memorialists, therefore pray that the proposed 
sale of the selected site may be delayed until full Inquiry 
has been made, and until a derision has been arrived at 
with full knowledge of the questions Involved 
And your Memorialists will ever pray 

Lansdowne, Avebury, Rayleigh, Joseph D Hooker, 
James Dewar, Iveagh, Lochee, R B Clifton, William 
Ramsgy, J A. Fleming, Fred f Irouton, Arthur R 
Cuihny, F W Oliver, f Norman Collie, L N G Filon, 
E C C Baly, Henry Miers, Augustus Waller, William 
Whke, Silvanui Thompson, A Mostyn Field, J Wolfe 
Barnr, William Crookes, J H Poynting, William Turner, 
R- A Sampson, Raphael Meldola, David Bruce, Lauder 
B run ton, Arthur H Church, Charles Chree, Dugald 
Clerk, Wvndham Dunstan, E H Griffiths, J Hertchell, 
W M. Hicks, Fletcher Moulton, H E Roscoe, E T 
Thorpe, William Tllden, E Ray Lankester, W H Dines, 
G T. Beilby, C. A. Parsons, John Murray, Arthur A 


poupion. .jouter d’autre* exemplea; cwa-lfc suffiront a. Sprigge, Harold & Dixon, lama* Crichton Brown. 

» prouver ou’i 1 dtrenger, on n’dprouve 'BM let HO Lyons, Georoe Hartley Bryan, E Taylor Jones, 

JKitipuTes qul font heMter quelques-uns de no* con- John Parry, Jamas Stirling, Hugh L Callender, P A. 

him" MacMahon. 


G T. Beilby. C. A. Parsont, John Murray, Arthur A 
Rarabaut Blytb, Chichester, John Cockbum, Alfred 
Keogh. J Herbert Warren, George Burt, George Reid, 
Baldwin Latham, W- F Caborne, J C Bayard, E Gold, 
H N Dickson. M. W C Hep worth, R. C K Lempfert, 
C Theodore Williams, P H Cowell, Percy Davis, H H 
Wahnssley, T C Hudson, William Fraser Doak, John 
A. Sprigge, Harold B. Dixon, James Crichton Browne, 
H G Lyons, Geoige Hartley Bryan, E Taylor Jones, 
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The letter* appe n ded to the memorial are from the 
following — 

<i) Directors e/ Astronomical and Astropkysual 
Observatories 

Sir David Gill President of the Roval Astronomical 
Society formerly Director of the Royal Observatory Cape 
of Good Hope 

Prof Pickering Director of the Harvard College 
Observatory USA 

Dr Hale Director of the Mount Wilson Observatory 
V b 4 

Dr Back hind Director of the Poulkovo Observatory 
Russ a 

I rof R cc6 Director of the Royal Observatory of 
Catan a and htne Italv 

Dr Deslandres Director of the Astrophys cal Obscrva 
ton Meudon Pans 

Prof Max Wolf Director of the Astrophyscal Obsena 
lorv He delberg 

(a) Directors of Meteorological and J hysicol Institutes 
Dr von Honn, formerly Director of the Mcteorolog cal 
Institute Vienna 

Prof kayser Director of the Phys cal Inst tute Bonn 
Dr Steen Vice President of the Mcteorolog cal Institute 
Knstiania 

( Copy) 

34 Ds Vere Gardens 

Kensington 
I ondon W 
November 14 1910 

Deai LockTBR — 

At vour request I have visited in company w th your 
•on the site at Caterham to which you propose that the 
Instruments at present mounted at South Kensington 
should be transferred As the result of this inspection I 
venture to express my earnest desire that advantage should 
be taken of this most favourable site 
It would be hard in my opinion to find a better one m 
England It is about 800 feet above sea level and over 
looks i w de and splendidly clear horizon It is within 
half an hour • walk of a railway station and thence within 
less than an hour s journey by frequent trains to Channg 
Cross The site is completely protected from the glare of 
light from any neighbouring town so that one great 
desideratum for stellar work that of a dark sky is 
secured The contour of the neighbouring ground is such 
is to secure Immunity from the danger of houses being 
bu It in the immediate neighbourhood The surrounding 
■lopes are covered by trees which protect the surface ol 
the soil from the sun s heat so that It is probable that 
the disturbance to good seeing caused by convection 
currents will probably be reduced to a minimum 
It is 1 beueve a general experience in this country 
that the best definition for solar observation occurs in the 
early morning hour* and sometimes again in the late 
afternoon Ih s seems to be due to the comparative 
freedom from oonvection currents of air in the morning 
before the soil is heated up and In the evening when a 
condition of equil brium is estabJ shed and it seems so 
far as can be judged from inspection of the site that the 
surroundings of the Caterham site are spec ally favour 
able from this point of view There are other circum 
stances which point to the selection of the Caterham 
site — 

(1) The ground belongs to the Crown 

(а) It Is distant from any roads and therefore free from 
tremor 

(3) Ike atmosphere is free from smoke end the sits 
above low lying mist 

(4) It is the site of a now disused Ordnance store for 
ammunition, provided with splendidly built and perfectly 
drv casegputes which would form rooms of nearly uniform 
temperature that eeuld be uAed for spectroscopic research, 
dark-rooms Ac and there are other existing buddings 
which could be utilised for obeereatory purposes such ss 
stores ML\ working rooms 

(5) The casemates themselves wcplcf afford on their 
upper turfcce splendid foundations for instruments 

(б) There n excellent local material on the ground sub- 
able fdk concrete 
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Thus the expense of es ta b li s hi ng the oVervfftftfT tWft M 
he greatly reduced by these pr e - exist ing works add Jgr (tp 
natural facilities afforded by the tits 
I have no doubt that the M ete oro logical Office qaaj 
furnish statistics as to the average amount of etoutt Odd 
sunshine and little doubt that In this respect the coif 
dittoes are as favourable as any for the ptiramt of Astro* 
physical and Solar research. 

1 hat it is the duty of our country to provide for the 
continuity of the work so well begun by you I think no 
man of science will dispute and it would Indeed be shame 
to us In the face of what other nations are doing If ws 
are left behind in the race which was so well begun hi 
this country by yourself and which has been continued 
by you so successfully under conditions so unfavourable 
In any change of s te 1 venture to think It will be a 

f reat mistake if the best possible site is not chosen and 
do not think it ts likely that a better site than that at 
Caterham will be found in these islands 
Yours sincerely 

(Signed) D avid Gill 


(Copy ) 

Harvard College Observatory 

Cambridge Mau 
November 4 1910 

Mr Dxar Six Norman — 

Your letter of October ao is received 1 hear with great 
regret of the unfavourable changes which are proposed n 
the Solar Ph>scs Observatory The list of your publlca 
tlons and of the imports it results contained in them is 
very impressive It seems to me that your persevering 
and tong continued work in astronomy extending over 
nearly half a century ought to be continued by you under 
favourable conditions if possible Moreover it Is obvious 
that the efficiency of the powerful instruments which you 
have collected will depend very largely on the location in 
which they are remounted Every year this matter is 
receiving more attention among astronomers The work 
of many instruments could eaaly be doubled by mounting 
them in more favourable locations The most serious 
effect we have felt from the encroachment of the city of 
Boston has been the illumination of the sky by the electric 
tight 

Yours very trulv 
( Signed ) Edward C Pickxxino 


The Athenssum 

November 7 1910 

Mr Dear Sir Norman — 

You ask me for an opinion as to the value of the work 
done under your direction at South Kensington and the 
importance of providing for its continuance under more 
favourable conditions As you know, I have not always 
agreed with you ps to methods of observation and the 
interpretation of results But this has not prevented me 
from admiring your fertility and ingenuity in the formula 
tion of hypotheses and the activity of yourself and your 
assistants in testing them. The large amount of work 
done by your staff in the midst of Loodon should encourage 
those who see in the establishment of large modem 
observatories a menace to smaller institutions 
The Importance of providing for the Solar Physics 
Observatory in the future seems to me so obvious that I 
can hardly believe the Government wiH fail to do sOi 
After permanence has been assured the most vital point, 
in niv opinion, is to discover a sufficiently able director 
to take up the work when you retire Then come the 
exceedingly important questions of site and equipment t 
cannot compare the merits of the two sites you mention# 
as I have not seen tbs oae you p se i sr and you do not 
name the other Other things being oqnaf, Ugh altitOdb, 
minimu m etoodlneas a dear and tra n spare n t sky, abssnro 
of glare from street tights, and freedo m from vibratiew 
are* of coures very imp or tan t 
But the prime consider ation b good definition of eriar 
and stellar images, without which the most re fin ed wotfir* 
cannot be done m certain daasss of .observ ati ons 
You refer to the need of a clear ea st er n horuoo fife 
Mount Wilson (altitude, 6000 fast) It it essential (hot 


NATVWi, 


Hi Jw iAfcto tea «r fltoen degrcei of tha 
" pit tM western fcdrtahfc «u§ the best definition of the 
__ lqt*fle ii usually obtained front one to three hours 
«ffat sunrise and before eumet At the Yeriose Observe 
tosy ft *oo feet) tolar observations are not begun until 
about £ a m I have mod the definition m perfect there 
at noon as at any hoar of the day though I believe the 
average early morning definition would be better than the 
average noon definition 1 do not know what the cor re 
sportdnig co n d it io n s are in England but at Catania and 
on Mount Etna and Mount Hamilton the early hours are 
the beet. In general I believe the superiority of the early 
morhlng and late afternoon hours to be most marked on 
mo u n ta in tops, and in hot couatms where there is much 
convection 

Trusting that the Gove rnm ent will make ample pro¬ 
vision for the observatory and establish it on a favourable 
site 

I am 

Yours very truly 

(Signed) Gioaos E Hal* 

Sir Noftnan Loclcytr KC8 Itc 

Director of the Solar Physics Observatory 
South Kensington 

(Copy) 

Observatoire Central Nicolas 
Poulkovo Gouvernment de St Peters bo urg 
Cabinet du Directeur 

Ncvtmbtr i 2910 

Diai Sir Nosican — 

I am deeply touched by the sad news of die danger that 
threatens the continuity of your fruitful activity wh ch is 
recognised by the scientific world as having most success 
fully contributed to the development of our knowledge of 
Solar Physics Since the first foundation of chemical 
analyse of the sun was laid by Kirchhofl and Bunsen 
your name has been intimately associated with the pro 
grass of Solar Physics The memorable year 1868 when 
you and Janssen independently of each other taught u* 
how to conduct solar observations is the beginn ng of a 
new epoch in whch the solar researches revealed the 
most wonderful facts 

The connection between periodical activities on the 
surface of the sun and terrestrial phenomena demands to 
be investigated so as to give a trustworthy base for a 
great part of the Meteorology This investigation requires 
great endurance experience and eelf*eacnflce as the 
results can be obtained 'only by means of continued 10 
operations \our organisation of the Solar Commission 
to work on that line is just the way to realise the solu 
tion of this important question and consequently t would 
be a great disappointment if a discontinuance should take 
place 

I am convinced that the oontiauation of the inst tution 
erected by you is an intense desideratum recognised by 
every astronomer If your ohatrvatory 11 to be removed 
h should certainly be to a better place than It actually 
occup ies 1 am theref or e not able to co m pr eh end why an 
unfavourable position should bo a s si g ned to it It seems 
to me that you have so legitimate a claim on every kind 
of support In your endeavour to promote science that such 
a case would be absurd and that e v eryo n e who recognised 
the importance of the knowledge of Solar Physios and the 
eounoebon b etw e en terrestrUT phenomena and the sun 
would deeply deplore the Interruption of your successful 
OfitMy 

Yours very emoecejy 

ifitgm sd) O Backlusd 

<P»h) 

R Oseervetono di Catania ed Etneo 

Di redone 

Catania l* 31 octobre >9 10 

SfokasteA a Dimctsob — 

J'si appns avec une vraie peine que voua vous trouvez 
on dee gr and es dxflteuMe k cause dee changements qut 
wont avoir Bee pour Ip the de votes tees Important 
Ofarerattire 
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II mtit vrouMot deplorable quo vous n Jgta paa ft 
posetUUM do continuer et mbme ae porter enoori pul fit 
avont votes grande et spkndide sdne de teavsux qui est 
cpmmenod avec 1 application du spectroscope 4 1 dtude dee 
taefaep solaires et puis des protuberances co qui vous A 
conduit k la fidcouverte de la mdthode d en fairs IVbservt* 
tion en dehors des dchpeee bl fdconde en tous temps 
fit ensuite viennent vos importantea dtudes sor 
l enveloppe sols Ire que vous avei appetd chromoMphkr* sur 
la substance alors inconnue que vous aves nnmmde 
hclutm et puts les observato res des dclipsee solaires 0(1 
vous et Respighi les premiers voua avez fait usage du 
prisms obiectlt qui a donnd toujours des rdsultats de la 
glus^grande importance pour la physique et la Chdmie do 

Non content de tout cela vous avez portd vos recherche# 
sur Its spectres des mdtaux et autres substances pour fairs 
des compare irons avec les phdDombnes solaires 
fit oe qui est bien admirable tout cela a dtd fait par 
vous seui et avec vos moyens pnvde 
Ensuite par votre indpuuable Initiative et sur votee pro 
position, l'Angleterre a fond* des stations pour l observe 
tion photogrophique du soled en das climats plus favor- 
ablet dont le succte a dtd tout k fait oomplet pour donner 
la statistique de 1 activ td tolaire Et on vous doit aussi 
1 dtoblieeemant k South Kensington des oouvelles et ddlicates 
observations spectrohdliograph ques 
Et passant k 1 application pratique des dtudes solaires, 
vous avez entrepris de vastes recherches sur les relations 
entro les phdnombnes solaires et les phdnombnes mdtdor 
ologues terrestres d oil suivit la crdation de la Commuswn 
tnUrnutummU pour Idtude de ces relations dont vous aves 
dtd dlu President 

Et votee indomptable activ ltd seat portde ausai our les 
mdtdontee sur les oombtes sur le» dtoites et ainsi vous 
avez dtd conduit k fonder unc nouvelie classification et 
une nouvelie hypothbee sur l ongine des astres trbe 
apprdcide par les savants 

fit enfin tl ne faut pas oublter vos lntdreseantt recherches 
orchdaloglqnee qui ont des relations trbe import antes avec 
1 astronomic ancienne et la chronolog e 
Tout cela est apparu en phis que aoo publications et ii 
paralt vratment impossible que cette grande production 
•ciendfique amt 1 atuvre d un homme seulament et mfcme 
en tenant compte de la collaboration de vos valllants 
d lives et aides Et ii faut ajouter que tout cela a dtd 
fait avec des moyens tods limitds avec des dlfficultds de 
toutef aortas en une installation excetsivement modeste 
m nil pas oubhd ma surprise lorsque jai eu b bon 
hour de visiter votre observatoire k South Kensington 
qui a un# si grande renommde dans la science de trouver 
un ensemble des cabanes en bois et caitevas, si modest© 
et je dlrai mime si pauvre pour 1 Angleterre qu est si 
riche 1 

Mats } espbre que le changement que vous cralgnex 
vous docmera au contraira un dtabbssement digne de 
vous de votee grand Pays de la science que vous 
cultivez d aprte 40 ans avec tant d ardeur et de succte qui 
a sueatd l admiration de tout lo moode setentiflque 
«t Je auk tor que te nouvel observatoire sera encore mteux 
si tod pour rdpondre aua besoms de vos dtudee et au progrbe 
de rdsMnmnie physique moderne cert-t-dme qu ii 
•era wonatruit our une place dfcvde, tveo une atmospmre 
ptes pure et moms ddairde que cells de Londres 
Vofld roes mux les plus unebres st les plus froides que 
je vows wivote avec met salutations let plus dtstingudee 
st Ise plus cordis Us 

Votee ancient adaurateur 

(Signed) A Ricoo 

Catane le so novembre 1910 
MoseiouR tl PofisiDONT — 

Eo sous dcrlvant k propos de la transUtion de uetre 
Observotoue j al manqub de remarquer une oonditloa 
ntmmmm et qui oertalfleoient ne vous eat pas drh a p pd s 
C est te conditibn que votee nouvel observatoire de min e 
bian l hiv iz o n fist k fin de pouvoir commencer lee observa¬ 
tions eokures h plus tfit que possible aprbs le lever du 
•oUH, da maolbre qu elles pulsseot se rattocher k celles 
qui to rent tux ^stations plus oneataks que Londres, to 



tfATtffiE 



r r avoir devant vous tout* U jounce pour rduteir 
«s acoompllr loreque le dal nVst pas enticement 
aerein 

Je me pennette d'attlrer votre attention lur ce point 
important paroe quo noua dprouvons k Catane 11 neon- 
vfinlent de ne pat avoir lltoruon Eat tout k fait fibre 
Agrdex, M le Director, met aentimenti de U plus 
grande consideration, 

Votre trbt dlvoud, 

A. Riccd. 

(Copy) 

Observatoire d'Astronomic Physique de Parii, 

Sit Parc de Meudon, 

Seine-et-Olse, 
Meudon, le 30 octobre, 1910 
Chbk MoNbinm Lockym,— 

J ’apprendi que votre obeervatolre de South Kensington 
t itre transMrd en dehors de la ville, en pleine cam- 
pagne, c'est-A-dlre dam un lieu plus favorable aux Atudes 
sofaires Je vous adreste k ce sujet met vlvet felicita¬ 
tion*, et je souhaite que le gouvernement anglais vous 
donne largement le* subsides nJeessairet, et vous pennette 
de erder une organisation nouvelle qui soit bien en rapport 
avec 1'importance toujours croissants des recherche* 
tolaires 

Votre observatoire actuel de South Kensington est bien 
mal pourvu, la plupart des inatruments sont ancient, et 
tous let bAtiments sont en boia llger, cependant vous y 
eves fait de grande* choset, autsl bien sur let dtollet que 
tur le Sole)! La mime remarque b 'applique k vot 
premiAres observation* de Wimbledon, et a votre grande 
ddcouverte de 1868, qui nout a ddvoild ratmosphAre du 
Soleil, et a ltd le point de ddpart de toutet let recherche* 
actuelles, si dtendues, sur le Soleil Vout opdnez avec de 
petite instruments que dddatgneralent nos dtudiants 
a’aujourd*hui 

Dans ce* premilrcs recherche* qui ont flxd le* mdthodes, 
la valeur de Haomme pouvait supplder k la faiblette des 
appareiIs Mats, pour appllquer let mlthode* avec tout 
le ddveloppement qu'elles comportent, det installations 
largement conques, des instruments de grande puiisance 
sont ndcessaires On l’« bien compns en Amdnque, 06 let 
observatoirts so Lai res sont magnlfiquement organlsds 
et autsl quelque peu en France ou le Parlement nous a 
accordd rdeemment des crddlts extraordinaire* L’Alle- 
magne, La Russie, 1'Italic et mime 1'Espagne ont suivi 
le mouvement Vous seuls, let Anglais, vous Ites actuelle- 
ment en arnlre, en retard, au molns en ce qui cone erne 
let installations, car votre observatoire, en fait, a ltd le 
premier en date et 1'initlateur des mdthodes 

Heureusement, I'utUitd et la ndcesaitd d’une dtude 
compute du Soleil apparaistent k tous de plus en plus 
dvidentea, et vous avez contnbud plus que per tonne k 
erder cet dtat des esprlts par vos belles recherche* rdeentes 
qui ddvoilent une relation simple entre let protubdraneff 
aolalres et le rdgime des vents et de la phne k la surface 
de la terre Cortes tous lea homines, mime let plus 
bornds, comprennent llnfluence mattresse du Soleil sur la 
terre, man le lieu qui les nuit est beaucoup plus dtrolt 
qu’on ne le suppose au premier abord. Toutes les per- 
turbaliont tolaires ont leur rdpercussion sur la terre et 
son atmosphdre, et si on veut ddmller les causes des 
variations si complexes de notre atmosphdre, il faut d'abord 
sulvre avec le plus grand soln les venations du Soleil 
Ce* denddres raisons, et leur c6td utilltaire, ont frappd 
tout partlculldrement let membres du Parlement et du 
Sdnat francals qui m’ont accordd des crddlts pour le 
Sole!! Je leur al par Id autsl de vos recherche* sur la 
comparalson avec les dtolles, et sur la place du Soleil dam 
la nature, recherche* qui ont un Intdrlt surtout phllo- 
sophlque 

Tela sont let renselgnemeots ape Je puis vous foumlr tur 
lea conditions faltes en France a I'astronomie physique, et 
total re Ja ]Ais les compldter d’autres dd tails, si vous le 
kjuges utlie 

Je vous souhaite le mellleur tuccds dans Poeuvre que 
vous pourvuves pour le plus grand bien de la science, et 
je vous pfy dagrdcr I'exprasrion de met sentiments 


fespectueuses et ddvouds 
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{Signed) H Dxslandus. 
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(trasililtos.) / 

The South Kensington Solar Physics Observatory under k 
the direction of Sir Norman Lockyer. f 

Tux discoveries and work of the South Kensington Softaf 
Ofaeervatory under the direction of Lockyer nave been 
so unusually frultfu} and numerous that It Is quite 
Impossible to mention here even all of the most Important. 
Some of them are arbitrarily selected. 

The discovery which brought Sir Norman Lockyer the 
first great reputation was certainly that which enabled 
us to observe the prominences of the tun even without on 
eclipse if his spectro s c o p i c method were used Another 
discovery of undying renown was the finding of helium 
In the sun, * which twenty-eeven years later Sir William 
Ramsay proved to exist in the nitrogen of the earth's 
atmosphere 

That the absorption In sun-spots Is Increased was dis¬ 
covered by Lockyer, and thereby the path was laid for 
the only possible comprehension of the constitution of the 
solar globe. 

Tbe exact proof of a great number of terrestrial elements 
existing In the sun was of fundamental Importance 

Doppler's principle was first applied by Lockyer to the 
processes of movement In the sun’s atmosphere By thla 
means It became possible to recognise and Investigate the 
ascending and descending currents in the sun's atmosphere 
It was thus shown that in the sun similar meteorological 
movements occur to those on our earth, but they are much 
more powerful 

The use of the objective-prism without slit In solar 
eclipse* by Lockyer first rendered possible the exact in¬ 
vestigation of the constitution of the chromosphere and 
solar corona 

The Investigations of the variability of the spectra of 
the elements in the sun and In sun-spots with the spot- 
period had great influence upon the scientific development 
of the last decadct They went hand in hand with the 
development of Lockyer's bold hypotheses of the dissocia¬ 
tion of the elements The great discovery that different 
ports of the electric arc give different spectra for one and 
the same element would alone have been of the greatest 
Influence 

Although the hypotheses have changed with time, the 
substance of them has been accepted directly through the 
most recent advances of physics and the cognisance of 
electrons, and there is no doubt that they have been 
directly of invaluable Importance to the progress of science 
through the objections to which they have given rise 

Quite as fruitful, contested and defended, are the views 
put forth by Lockyer and South Kensington respecting the 
formation of the umverte from meteoric dust and gases 
Tbe detailed studies respecting the emission lines of metals 
under the application of the highest electric energy could 
hardly have been made without them, and the numerous 
excellent studies In detail of the different kinds of suns 
found In the firmament In a different stage of develop¬ 
ment, which we owe in recent years to South Kensington, 
have all sprung from this leading point of view 

Even If those investigators are right who vehemently 
contest many points of the hypothetical construction of the 
development of the stars, a valuable core mill still remain 
The full utility of the enormous materials collected re¬ 
specting the spectra of the elements, of the start, and the 
sun will remain of lasting value 

Tbe numerous Ingenious Improvements and inventions 
in s pe c tros co pic methods, spectroscopes, telescopes, and 
apparatus which have emanated from South Kensington 
are of the greatest utility 

The statistical Investigations of the Influence of the sun 
upon terrestrial weather conditions proceeded hand In hand 
with these astrophyslcal labours After South Kensington 
had shown that the higher radiation energy of tbe sun 
occurred at the time or sun-spot maximum, and not at 
the time of tbe minimum, the problem was attacked fn 
many different ways In order to show the influence of the 
solar period upon terrestrial magnetism, pressure, and 
temperature conditions of the earth's statesphere, and 
amount of rainfall It was seen that success oouU only 
bp obtained if the conditions over the earth as a whole 
were taken into account The eetabttstunent of the Solar 
Commission of the International Meteorological Committee 


the collection of flbo fcr yations from all stations round 
earth was the post step, dud Sooth Kensington became 
the hmfcftartifi for thl* ooUective work, the results of 
which hare already began to bear the most interesting 
fruits 


Although this short fitumi has only touched upon the 
most striking pieces of work, it must, however show 
beyond doubt that the institution directed by Lockyer at 
Smith Kensington has played a universally stimulating and 
leading part in the scientific world 
Solar physics, and also astrophysics, are in England 
closely connected with South Kensington Observatory—as 
in France with Meudon, In America with Mount Wilson 
and in Germany with Potsdam It forms for the scientific 
reputation of England an essential part, and if during 
recent years it has not been able to keep pace in many 
things with the largest Institutions of other countries it 
was owing to the abnormally unfavourable position in the 
smoke of the metropolis London and the relatively small 
funds which have inconceivably been placed at its disposal 

(.Signed) Dr Max Wolf 

Heidelberg October, 1910 


(Translation ) 

Vienna, 

November 1 1910 

My Diar Sir — 

1 have learned with the greatest regret that the «ctivit\ 
of the Solar Physics Observatory will be interrupted and 
that, generally speaking by the removal of the observa 
tory to an unsuitable place with unfavourable atmospheric 
conditions, there is danger of the continuance of the work 
being hampered the success of which, so far, h<u been 
acknowledged in the widest circles 
Just at the present time, when all the larger countries 
are about to take up the solar investigation inaugurated 
m England through them specially, or are thinking of 
doing so when especially In America, large (aims are 
expended upon it it seems inconceivable that injury 
should be contemplated to an observatory devoted to this 
investigation, which can look back upon thirty-eight years 
of such successful work notwithstanding the small funds 
at its disposal Should England wish to put itself even 
partially out of action in the cooperation in surh a 
promising field of inquiry? An Empire which ext nds 
over the whole earth should at least support a work that 
has done so much that Is surprising and practically 
important In the discovery of intimate relations between 
atmospheric conditions of the remotest parts of the earth 
Your very numerous works and publications in the 
domain of stellar and solar physics which have long since 
received the appreciation of distinguished astronomers 
have also placed investigators of terrestrial magnet im and 
meteorologists under the greatest obligation They have 
shown us new methods and new alms Especially is this 
•0 In the indication of a short period In the solar and 
meteorological variations on the earth the extension of 
the Borabay-Cordoba 44 see saw " of the variations of 
atmospheric pressure over the whole earth the var stions 
In temperature and rainfall with aolar changes in the 
neighbourhood of the Indian Ocean (pulses m Indian rain 
fall at spot maximum and minimum) solar activitv 1833 
to 1900 and the discovery of a period of about thirtv five 
veers In the same with which magnetic and meteorological 
periods (BrOckner s cycle) correspond the relations 
between solar protuberances and the manifestations of 
terrestrial magnetism Ac 

Meteorologists and investigators of terrestrial magnetism 
must therefore express the most earnest desire that the 
•ctwty of the Solar Physics Observatory heretofore may 
hot suffer retrenchment In anv direction but on the other 
hand, that it may be extended 

With great respect &c 

(Signed) J Hann 


Bonn 

Humboldstrasse a 
October 35 19 >0 


tbm d a mn s art so intimately connected with the plOghW 
we have jnade In the last forty years, that even Hjjf 
beginner must know them 1 think it is Impossible to 
overestimate the services you have rendered to astro* 
physics and astronomy 

Whan I first had the opportunity of seeing your observe* 
tory—It is a long time ago 1 think twenty years—1 
admired that you nave been able to do all this work ig 
such a place and under such poor conditions Some year* 
ago, when I first heard that the place of your observatory 
was needed for other purposes and that you should get a 
new observatory I was very glad because 1 was sure that 
the English Government would be happy of the opportunity 
to give you the best available place and good buildings, 
and so promote the most needed continuation of your work 
in a better site 1 was sure that the English Government 
is aware of the high importance of astrophysics for human 
knowledge and culture and full of gratitude to vou who 
has spelt a successful life to the promotion of this science 
under such difficult conditions 
You can imagine how astonished I am to hear that 
your Government will give you a site quite unfit for the 
purposes of astrophysics I can only suppose that such a 
plan has been taken into consideration without full know 
ledge of the importance and the needs of astrophysical 
work So I hope surely that the Government whan 
better instructed will change its mind and g ve \ou the 
site you need 

In the last meeting of the International Union for Solar 
Research held this year in California the Union resolved 
to send messages to the Governments of Japan and 
Australia asking the erection of astrophy bical observe 
tones I am sure that every member of the Union would 
second your claim for a well situated new obterv itory 
I hope the English Government will hear the w ah of all 
the civilised nations not to intei rupt but to promote the 
work of yourself and of your observatory 
Please make any use you like of this letter 
I am dear S r Norman 

Yours most truly 

(Signed) H Kaysrr 

Director of the Physical Institute of the Un tersity 


Dxar Sir — 


Det Norsks Meteorologiske Institut 
Kristian a 
October 39 1910 


I am much obliged to you for the good op nion shown 
by the value which you attach to a declaration from me 
concerning the work of the Solar Physics Observatory 
After my return from Cambridge and London in 1904 
I wrote an article in the Norwegian newspiper Aften 
posttn expressing my admiration of your celebrated 
Observatory, and ray opinion of the importance of its 
splendid work for the future of meteorology I venture 
to give here subjoined a translation of that part of the 
article which concerns the subject In hand 
44 The man who has taken the initiative in the first 


organisation of the new lines in meteorology is as already 
mentioned Sir Norman Lockyer one of England 9 most 
eminent men of science He was born in 1836 and from 
his earliest youth has worked at the study of what takes 
place in the sun In 1868 he discovered in the sun's 
chromosphere a then unknown substance helium which 
is now thought to be a gaseous modification of the now 
famous radium Lockyer has been an obsmer of almost 
all the total eclipses of the sun during the last forty years 
and In 1868 he found—simultaneously with but independ 
ently of the French astronomer Janssen— 1 method of 
observing the sun's prominences at any time tw the aid of 
the spectroscope—a vety great step in advance Ns formerly 
this phenomenon could only be observed during the rare, 
brief moments of a total eclipse 

It was mainly due to Lockyer s perseverance that as 
early as the 'seventies of last century an observatory, 
exclusively for solar observation was erected in India 
whose tropical position is especially favourable to that land 
of observations At the same time a small physical* 


Dxar Sir Norman— chemical laboratory in South Kensington was given up to 

1 am sure that to everyone who knows something of him, and turned into the now so celebrated Solar Phsslca 

Spectroscopy and astrophysics the name of yourself and Observatory, which, under Sir Norman s management has 

of th* Smith Kensington Observatory art most familiar gradually risen ft> be a first-class scientific institution 
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**Tbt observatory, | w »tw. U not very 4 Uj to And hek 

in the labyrinth of the wbri&dty. It It well concealed hist 

behind the greet South RsWagtan Museum, in a beck- jy 

yank of the museum, with access to it through an pfa c 

leiMfilicent-looklng side entrance in Che Exhibition Hoad ^ . 
The db se rv a to i y buildings themselves, five or six In • 

number, also present a very plain appearance, giving the 
lmpcpnon, whan seen from a distance, of being part of 
a travelling menagerie or drcut 20* 

" But on passing within these wooden walla and t ent* tifa 
doors one Is deeply I mpr e ss ed by the wonderful Instruments Lali 
aflSMkpparatui with which Sir Norman Lockyer and hli Hu( 
•on, Dr William Lockyer, aided by a 
staff of assistants, draw forth the sun's 
secrets by astronomical, spe c t rosco pic, 
and photographic means The Instru¬ 
mental equipment of the observatory u 
probably unique of its kind, and in thn 
meteorology of the future the Lockyer>* 

Solar Physics Observatory in South 
Kensington will rank among the first to 
be counted with " 

SMb that time I have followed the 
publications from the observatory with 
much interest, observing the great pro- , 
gresscm all branches of solar inquiry 
and* natations to meteorological and 
other terrestrial phenomena It is mv 
sincere hope that the new position of 
your observatory may be such that you, 
dear Sir, and your admirable scientific 
staff, may carry on your work on th* 
same lines as before, untroubled by 
dlfflcd Sfites arising from local disturb¬ 
an ce** 

I am, dear Sir, 

Sincerely yours, 

Attn, S Sms 

Vicc-DIrector of the Norwegian 
Meteorological Institute 
President of the Norwegian Geo¬ 
graphical Society 


SOL KM Y BIRDS 1 

(BOUNTY histories of birds have 
^ followed each other In such 
rapid succession during the past few 
yean that the majority of those the 
geographical situation of which gives 
them tfeeciAl importance, have found 
historians. This the latest addition 
deala with the avifauna of Dumfries¬ 
shire and the Solway area, which fs 
to say that the neighbouring counties 
of Kirkcudbright and Wig-ton are in* 
eluded In the author's purview Mr 
Gladstone's survey, therefore, covers 
the whole of the very interesting 
south-west comer of Scotland along 
the shorn of which the Solway ebbs 
and fMRh 

The region Is indeed very for¬ 
tunate in Its historian He has sup¬ 
plied all that the ornithologist can Sho n and Owl oo th« H< 
wish to know concerning the 


7 c£> 

held for the production of ftflnlji on 

history. 

Mr Gladstone has added interest to his -work by 
placing on record the names, with a short biography, 
of eadi of the ornithologists of the county, of whom 
from about 1650 there appear to have been a goodly 
number. Among them occur such well-known or dis¬ 
tinguished names os Captain Clark Kennedy, Robert 
Gray, Dr Grierson, Sir William Jardlne, William 
Lalalaw (Sir Walter Scott's amanuensis), die Rev 
Hugh Macpherson, and Sir John Richardson, 



d by Hr F ButoBtavksy TMb M «f 
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occurdpbee of its birds His book 
Is alto a meritorious production from th* pub¬ 
lishers' and bookbinders' point of view. It is light to 
hold and veiy attractive on account of its excellent 
paper, bold, clear type, and the beauty of its illustra¬ 
tions Messrs. Wltherby, the publishers, one of whom 
is a well-knoWn ornithologist, now appear as the 
worthy rivals in London of the distinguished place 
which the house of Douglas la Edinburgh has so long 

» 1 "Thi MiAIW PnwftUwHri ■ Owft ut ioa ta tha Fauna e t tba 
**W. H^rrGU mn Pp jobr-M, (Laado. 
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naturalist to the Franklin Arctic expedition, end the 
discoverer of Huxley 

The phyncal feature, of the county, which embrace, 
an «re> or a little more than 686,000 acre, of land sur¬ 
face and ,1,000 of water and foraehore, are very varied 
The northern part ie mountainous, riring Into tulle 
more than moo feet, "interacted by glen, and 
valley,the southern "break, into tan, greet 
* dale,,' named from the Nlth, the Annul, ana the 
Esk." The wide Solway firth ie an area of special 
importance to the natural history of the dtrtrkt, fee 
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jftfeflMgh, in the absence ofchfig ro 


vttt feedtdTOSxwids for shore birds, 
l the absence ofchJfB rpck-brecdmg species 
are soiree or absent Dumfriesshire has been re- 
afforested to « wide extent since the earlier parts of 
tbs last century Consequently suitable habitats have 
been provided tor many species which would not other 
wise be included in us register while hedge enclo¬ 
sures with rows, belts or dumps of ornamental or 
* wind-breaking ’ trees have greatly encouraged the in¬ 
crease of passerine birds The firth opens its arms 
also to welcome home-coming immigrants and birds 
of pas sa g e There is no doubt, as Mr Gladstone 
remarks that in comparatively recent geologic times 
{The Insh Channel was a great tidal river, of which 
rlhe Solway streams were its northernmost tributaries 
Mid that this ancient river valley was the route by 
Which the birds went and came in long by post ages— 
sg route which has left so strong an impression on 
posterity that the birds travel along what is now a 
broad sea-way 

The number of species recorded from Dumfries is 
of residents 70 summer visitants, 31, winter visi 
tants 31 occasional visitors 30 very rare or acci 
dental visitors* 56 or in all 218 One reads with 
regret that eagles and harriers have ceased to nest 
that martins bam owls and swallows are scarcr 
but, on the other hand it is pleasant to know tint 
pied flycatchers tufted ducks great spotted wood 
peckers jays woodcock and peregrine falcons have 
become more numerous The author's btognphies— 
all of them just what they should be—of the different 
species abound with interesting observations In 
speaking of the dipper by the way Mr Gladstone 
records that there has been a nest in a certain stream 
for 133 years in succession There are a score of 
heronnes in the countv and the list of rookenes is 1 
long one the site of some of them dating back for 
more than 600 vears Notwithstanding that 36000 
rooks have been killed in the last three years the stock 
shows few signs of decimation Incursions of sand 
grouse and of continental crossbills are recorded the 
Outer species nesting apparently only for a few seasons 
after such visitations 

We commend heartily The Birds of Dumfries 
shire to all British ornithologists and especially to 
those north of the Solway The volume is provided 
with what is too often forgotten In faumstlc books 
an excellent map and with a rood index a stne guA 
non of a book of reference if it is to be fully useful 
By the courtesy of the publishers we are able to 
exemplify its illustrations by a specimen of the twenU 
four full-page pictures which adorn it 


NOTSS 

On Monday next January 13 an important development 
in Oceanographical Science will take place by the nau 
gitfatloa of the Oceanographical Institute in Pans which 
has been founded and en dowed by fin Prince of Monaco 
la Natun of April 14 and No vemb er 3 1910 notices 
app ealed of the opening of Che Oceanographical Museum 
founded by the Prince at Monaco, and a description of the 
museum and its objects was given by Mr J Y Buchanan 
With the opening of die Institute next week a further 
development will take place for the Institute will now be 
cnippaaed of first the Institute at Paris secondly the 
Museum at Monaco The Prince has described the Museum 
at Monaco as the workshop, and the Institute in Par ■ a* 
the retail house The Institute Is French end Interna 
tttOal~Freneh because its seat is In Pons directed by a 
Prep oh administrative committee consisting of M Emile 
Leubst, M W Darboux, U Cattlotet Dr P Regnjrd 
ICr Georges Kohn and Mr Louis Mayor international 
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because the scientific end technical d rection is In the hands 
of whit is tanned the * Comiti de Perfect ton nemant** of 
which die president is the Prince of Monaco and the vice- 
president Mr J Y Buchanan while the other British 
members eve Sir John Murray KCB and Dr W S 
Bruce The committee also includes the names of many 
eminent French, German Scand nav an and other oceano 
graphers While the Museum ■ und r the direction of 
Dr Jules Richard the Institute n Par s is under the 
administration of Dr P Reg nurd Three professors are 
connected with the Institute—M Joub 1 for biologcaL 
oceanography M Berget for ph>s I oceanography and 
M Portier for the physiology of mar n creatures After 
the opening of the Institute 01 Januiry aj the Comte de 
Perfectionnement will meet and f t rc arraignment* for 
the development of the Institute w II be dulj considered 

Sir David Gill KCB T R S has been elected a 
foreign member of the Swedish Royal Academy of Sciences 
Stockholm 

A Rautrr message ftom St Petersburg aiiounccs that 
the Russian Academy of Sc ence* has conferred honorary 
membership on Princ- Albert of Monaco aid has elected 
the following as correspond ng member* —Mr Brvce 
British Ambassador to the U1 ted States Prof Lorentz 
Leyden Prof Strasburger Bon 1 a id Prof Lewes 
Albany 

At the meeting of the P ir s Academy of Sciences o 1 
J inuary j the incoming preside it M Armand Gaut er 
comparing the practice of the Atadu ty wth that of the 
Royal Society ment oned the fact that dur ig the half hour 
preceding the formal opening of each meet ng of the taitei 
the fellows meet in the ante room for f >rmal con 
vcrsation and he expressed the hope that a similar arTang 
ment could be organised for the Aiad my 1 h s would 
avoid the necessity for private conversat ons be carr cd 
on during the actual meeting 

It is reported from Sidney that the Seenee Congress— 
which we suppose is the Autirala* a A&*o at on fo the 
Advancement of Sue ice—ho* voted 1000 1 for Dr 

Mawson • Australian Antarctic e\ped to wh ch is start 
ing in November for the purpose of cxplor 1 g the ret, 
between Cape Ad&ie and the Ka *er W Ihelm II La d 
Ihree Australian citizens arc each contr buung loool to 
the expedition and other generous help has been prom *cd 

Thx report referred to n a paragraph last week (p 342) 
that the town of Prjevalsk in Turkestan was destroyed by 
waves of the Isstl Rul Lake during the Vyernyi earthqiake 
of January 3-4 proves to have been incorrect Ihe towns 
along the northern shore of the lake however suffered 
severely and fifty persons were killed It w 11 be not ced 
that the position of the ep centre as given in Dr W N 
Shaw s letter (p 335) is m the immediate neghbourhood 
of the lake 

According to a Prase message from W nn peg in 
formation has reached there from Fort Churchill on 
Hudson's Bay that the schooner Jeante with fifteen geo 
logical surveyors on board was wrecked on September ) 
1910 in a gale near Wagner inlet After suffering great 
hardships the party niched Fort Churchill on December 1 
and is now on its way to Winnipeg by dog train The 
party toft Ottawa last spring to nvest gate the flora and 
fauna In the Hudson s Bay district 

A Rioter message from Washington states that the 
members of the U S Geodetic Survey who have tan 
examining Com ms idler Peary * Arctic obsorvriha t* 
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declared, during the hearing of his request for retirement 
from the Navv, thut the explorer went within sixteen to 
ten miles of the North Pole It Is also announced from 
Washington that the House Committee on Naval Affairs 
has reported favourably on the BUI retiring Commander 
Peary with the rank of Rear-Admiral 44 on arcount of his 
Polar attainment " 

A Reuter message from Berlin states that, under the 
presidency of the Minister of Public Worship, a meeting 
was held there on January n to draw up a foundation 
scheme for the Fmperor William Society for the Fncourage- 
ment of Science According to the resolutions adopted, 
membership will entail an entrance fee of 1000/ and a 
\ early subscription of 50! Hu society will be governed 
by a general assembly, a senate, and an executive com¬ 
mittee The senate will consist of ten members elected by 
the society, but the power to appoint additional senators Is 
reserved by the Emperor, as protector 

We learn from the Revue seientifique that the French 
Budget for 1911 provides various grants to learned societies 
in France Among these may be mentioned 1400 francs to 
the mathematical locletv, 1000 francs each to the societies 
of anthropology, zoology, biology, and botany, the pre¬ 
historic society, the Bordeaux society of sciences, and the 
Rennes society of sciences, 600 francs to each of the 
societies of meteorology, mineralogy, and the Nantes 
society of sciences Grants of 500 francs are made to 
three societies, of 400 francs to three societies, and 240 
francs to one society A grant of 35,000 francs is included 
for the fund available to assist scientific research 


Ihk director of the Meteorological Office announces that 
the series of meetings commenced in 1905 for the informal 
discussion of Important contributions to meteorological 
literature, particularly those by colonial and foreign 
meteorologists, will be continued this year The meetings 
will be held on the following Mondays, at 5 p m — 
January 33, February 6 and 20, March 6 and ao At the 
opening meeting on Monday next, Prof Grossmann will 
open a discussion on the relation between the tempera¬ 
tures of the North Atlantic Ocean, and of North-West and 
Central Europe The subjects suggested for discussion at 
subsequent meetings are as follows —Meteorologischc 
Optik, J M Pernter, Cloud Report, Part 11 , H H 

Hildebrand won, scientific results of the Scotia 1902-4, 
R C Mossman , Elnfiuss des Windes auf die Fahrt von 
Ddmpfern, P Heldke, on the Influence of the earth's 

rotation on ocean currents, W Ekman, on the Influence of 
forests on rainfall and the probable effect of dibouement 
in agriculture In Mauritius, A Walter, climatological 

diagrams, John Ball, on the double diurnal variations of 
the velocity of the wind at Nagasaki, Y Tsuijl, the 
amount of radium emanation in the atmosphere, J Sattcrly 

A circular letter has been issued by the British 

Executive Committee of the International Hygiene Exhibi¬ 
tion, to be held In Dresden this year, directing attention 
to the fact that the British Government has declined the 
invitation to participate in the exhibition All the chief 
States of the world, with the single exception of Great 
Britain, have accepted the Invitation, and have voted sub¬ 
stantial sums in aid thereof The British committee is 
therefore appealing for 10,000?, which is necessary If 
Britain iwto be represented at the exhibition Contribu¬ 
tions, or promises tltereof, should be sent Immediately to 
the secretary, 47, Victoria Street, S W 


In anletter to the Times, January n, the chairman 
(the Bisnop of Rlpon) and the execqtive committee of the 
National League for Physical Education and Improvement 
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direct attention to three leaflets Issued by the league 
Ing with the question of a pure milk supply j^he** hat# 
been prepared by Sir John McFadyean, Prof Sbnpedn,, 
Mr F E Freemantle, and Dr J F Sykes One leaflet, 
Intended for 11 farmers and other milk producers," con¬ 
tains advice upon the care or cows, the precautions to b* 
observed by the milkers, the treatment of the cowsheds, 
the cleansing of utensils, storage, and the danger of human 
infection In a second leaflet, 41 distributors and retailers " 
are Informed of the steps which they should take with 
regard to dairies and milk shops, infection, contamination, 
and souring, storage, and sale, utensils, and cleanliness 
during dellverv The third leaflet contains a number of 
hints for the benefit of 14 housewives and all consumers of 
milk " 

An Interesting observation, dealing with a very obscure 
phenomenon of alcoholic fermentation, was communicated 
at a meeting of the Institute of Brewing on January 9 by 
Mr O Overbeck In endeavouring to prepare a non¬ 
alcoholic beer by removing the alcohol from ordinary beer 
by a stream of carbon dioxide, Mr Overbeck states that lie 
found that the beer after this treatment recovered a part 
of its alcohol content when cooled and attrated with carbon 
dioxide Thus, beers which after the removal of alcohol 
contained only 0-2 per cent of this substance were found 
after treatment with carbon dioxide in the cold to contain 
as much as 1 to 1 5 and even 2 per cent As the liquids 
were In all cases practically free from yeast, this remark¬ 
able production of alcohol cannot easily be explained in the 
light of our present knowledge It may be due to some 
purely chemical effect or to the presence of some unsus¬ 
pected ferment in the beer, the action of which becomes 
noticeable under the conditions of the experiment Con¬ 
firmation of the observations and further experiments on 
the nature of the phenomenon will be awaited with great 
Interest 

Thr scientific career of Col George Strahan, who died 
last week at scvrnty-one years of age, Is described In The 
Times of January 16, as follows “After serving for a 
short time In the Irrigation Branch of the Public Works 
Department in India he was appointed to the Survey De¬ 
partment, in which he continued for the rest of his service 
The early portion of his survey career was passed in the 
Topographical Branch, and many thousand square miles of 
country in Rajputana and Mysore, as well as in other parts, 
were surveyed by him and the officers under him In later 
years he was employed In the electric determination of 
longitudes In India and between India and Greenwich, for 
which work he was specially suited He rote to be Super¬ 
intendent of the Great Trigonometrical Survey, and also 
acted for a short time as Surveyor-Genera! ” 

Time was when the expression 44 the tsetse-fly" was 
understood to mean simply the species Gfostina mornt&u, 
Westwood Indeed, the name Is still often used In this 
sense by many writers, not long ago Prof Kletne created 
a sensation in the dally Press by the statement that 41 the 
tsetse" did not transmit sleeping sickness, meaning, 
thereby, G morsttani, but producing the mistaken 
Impression that he had proved G palpallt to be innoodnt 
In the matter of spreading the disease One newspaper 
even went so far as to state that Kleine had disproved any 
connection between G palpalis and sleeping sickness* 
Austen, in his standard monograph of the genus Glosslna, 
recognised seven species of tsetses, and acknowledged, sub* 
sequently, the validity of an eighth, G tachinoidu^ 
Weetw In a paper noticed recently In Nature (December 
89, 1910, p 379), Mr: Newstead brings the number 6f 
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to eleven, and pcopo ee e to distribute them 
bbiongft three distinct genera The problems Involved are 
by no meins of purely academic Interest, but have the 
utmost practical importance from the known fact that 
different aperies of tsetses are Instrumental In transmitting 
the different species of trypanosomes that produce diseases 
In man and animals, arid it la a matter of urgent necessity 
to determine exactly the various species of these flies and 
the limits of their distribution. 

In its issue of January 6, the Timer announces the 
grant by the Treasury of 40,000! to the Board of Agri¬ 
culture and Fisheries for the encouragement of light 
horse breeding in Great Britain In administering the 
grant, the Board will have the assistance of a special 
Advisory Council The purposes of the grant are five in 
number, namely —(1) the award of premiums to stallions, 
(2) awards for the purchase of half-bred working brood¬ 
mares for location in specified districts, (3) free nomina¬ 
tions for suitable mares for service by premium or 
approved stallions, (4) the purchase—for re-sale—of 
stallions, (3) the voluntary registration of stallions The 
awards to stallions wilt bo of two classes, viz King's 
premiums and the Board’s premiums, the former to be 
given to stallions at the ensuing spring show in London, 
and the latter to animals exhibited at other spring shows 
or selected by the Board In an article on the grant in 
the Daily Telegraph of January n. It is stated that certain 
authorities consider that It will Increase the supply of 
hunters, cobs, &c , and ask what means are provided to 
create a demand for this Increased stock Owing to the 
steadv development of motor traction, the demand for 
light horses is not Increasing, and will probably become 
■till smaller, so that unless the War Office Is prepared to 
increase largely its purchases, it is difficult to see where 
breeders are to find a market 

Pah’* ix of the fifth volume of the Annals of the Scuth 
African Museum is devoted to a revised list of the local 
reptiles and amphibians, with descriptions of new species, 
by Mr G A Boulenger In connection with this may be 
mentioned a list of East African reptiles and amphibians, 
by Mr S E Meek, published by the Field Museum at 
Chicago (Z ool Ser , vol vli, No n), based on a collec¬ 
tion made from 1905 to 1907 

According to the Egyptian Morning News of December 
20, 1910, Captain Stanley Flower has been unusually 
successful In his eleventh collecting trip to the Sudan, 
from which he returned with no fewer than 170 live 
animals for the soologlcal gardens at Giza, together with 
a number of museum specimens The rarities Include a 
Sudani galago ( Galago tong), a white-tailed mongoose in 
which the whole tail Is (abnormally) black, and a cow 
buffalo from the Blue Nile, the last-mentioned race being 
already represented in the gardens by a bull 

In our own Zoological Gardens It is intended to display 
a special exhibition of African animals during the coming 
summer Some out of a series of birds collected for the 
King were received at the gardens a few months ago, and 
It Is announced in the Field of January 7 that half a 
doten mammals brought home by HRH the Duke of 
Connaught These include a couple of meerkets, two 
specimens of the Cape zorille, or mulshund, as the animal 
is called by the Boers, a Sykes's guenon, and a Malagasy 
ring-tailed lemur These animals were presented to Prin¬ 
cess Patricia of Connaught by the Chief Lewanlka 

In British Birds for January, Messrs Witherby and 
Hartert, after referring to the distinctness of the English 
Jay (Gatniims glandarbu rufitergum) from the tvplcal Con- 
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tlnetital representative of the Bpecies, announce that, fo 
their opinion, the Irish jay is likewise entitled to tank aa 
a local face. Compared with British specimens, the Irish 
jay (G g hibernicus) has the feathers of the sides of the 
head and ear-crests markedly darker and more rufous, 
while there is a tendency to a similar darkening all over 
the underwits, and the erect is conspicuously darker 
The Irish jay Is mainly restricted to Leinster and the 
adjacent districts of Munster, although of late years It 
has spread into the south of Ulster The Irish repre¬ 
sentatives of two other birds—the water ouzel and the 
coal titmouse—have recently been described as local forms. 
Whether we are anv the forwarder for such splitting-up 
of Bpecies may be a question 

We are indebted to Mr W H Shrubsole for a copy of 
an unpublished article on the contrast between the protec¬ 
tion accorded to useful birds in Hungary and Great 
Britain The Hungarian Government emplo\s the services 
of art ornithological expert, and from the results thereby 
attained has been enabled to draw up a senes of enact¬ 
ments which appear admirably adapted for the protection 
of all species beneficial to the agriculturist Heavy fines 
are enacted on the conviction of offenders igainst these 
Acts, while rewards are offered to the writers of the best 
essays on bird-protection Other paragraphs in the Acts 
prohibit the possession or transport of scheduled birds or 
their nests and eggs On the other hand, the British Acts 
for the protection of wild birds are, in the author’s opinion, 
altogether inadequate Attention is also directed to the 
use In Italy of huge nets—some half a mile in length and 
of great height—for the capture of swallows and other 
migratory birds 

In the issue of Nature of October 6 last (vol Ixxxiv , 
p 428) a letter was published from Prof T D A 
Cockerell containing some interesting information concern¬ 
ing the fur trade Prof Cockerell gave extracts from a 
detailed synonymy contained in the retail catalogue of an 
important American firm dealing m furs, which showed 
how far the furs bought from shops mav be identified 
from the names under which they are sold A letter to 
the Morning Post of January 12, from Mr E M Klrwan, 
raises the same point, and offers a warning to the public 
in the form of a list showing the proper names of the 
various furs and the permissible descriptions sanctioned by 
the Fur and Skin Section of the London Chamber of 
Commerce and the Ixmdon Drapers' Chamber of Trade 
Mr Kirwan's list is as follows — 

Name of Fur Permissible Description 

American sable . Canadian sable or real sable 

Fitch dyed Sable fitch 

Goats dyed . Bear goat 

Hare dyed • , . Sable hare or fox hare 

Kldj • Caracul kids 

Marmot dyed Sable marmot, mink marmot, 

or skunk marmot 

Mink dyed . Sable mink 

Musquash dyed Mink musquash or sable 

musquash 

Musquash pulled and dyed Seal musquash 

Nutria pulled and dyed Seal nutna 

Nutria pulled, natural Beaver nutria or otter nutria 

Opossum sheared and dyed Beaver opossum 

Otter pulled and dyed . Seat otter 

Rabbit dyed • Sable cotirv 

Rabbit sheared and dyed Seal coney or musquash 

coney 

Rabbit, white • Mock ermine 

Rabbit, white, dyed Chinchilla coney 

Wallaby sheared and dyed Skunk wallaby 

White hare . , Imitation fox or mock fox. 

White hairs inserted in 

foxes and sabks .. . . Pointed 
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In a recent number (December, 1910) which has reached 
*u of the Lelpalg Neue Weltanschauung Prof Max Kasto- 
writa, of Vienna, crfetclsss the view* of those biologlftfl 
who consider that the main cause of the origin of species 
Is to be found in natural selection HU objections are all 
tolerably familiar He points out, for example, that the 
analogy from artificial selection Is not complete. The 
breeder selects characters from motives of curiosity and 
the like, not because they are useful to the form dealt 
'with, but because they are useful or Interesting to him¬ 
self Moreover, in order to maintain hit artificially pro¬ 
duced race, he has to exercise a far more rigid selection 
than can take place In nature When left to themselves, 
such strains rapidly revert The Lamarckian explanation 
must be resorted to, not merely for the atrophy and dis¬ 
appearance of disused organs, but also for the enhanced 
development of frequently used parts Evidence of this is 
afforded by Darwin's comparison of the wing and leg 
bones of tame and wild ducks If It Is once admitted, 
the author remarks, that the changes produced by use or 
disuse can pass over to the offspring by means of the 
germ-plasm, there Is no further reason for doubting the 
general transmUnblllty of acquired characters or the 
Influence of this principle on every change that takes place 
In the course of the development of species Natural 
■selection, he declares, has not hindered the peculiar 
susceptibility of mankind to certain forms of disease In 
these cases the working of a Lamarckian factor can be 
traced, not of the nature of Darwin's pan genesis, to which 
there are obvious objections, but more probably a circula¬ 
tion of specific atom-complexes derived from the dis¬ 
integration of protoplasmic molecules Prof Kassowltc'a 
•contentions have been heard before, and abundantly 
answered Had he taken into account the results of 
Mendellan research, It is plain that some of them would 
never have been advanced The concluding argument of 
bis paper, on the subject of disease toxins, Is ingenious, 
but unconvincing 

A review of the development of the Ligulatse, i t the 
genera betaglnella and Isoetes, communicated by Dr G 
Ritter to Naturmisstnschajtkeht Wockenschrift (December 
11, 1910), traverses the Investigations by Bruchmann Into 
the various modifications of the prothalll and embryo In 
Sclaglnella, and describes similar stages in Isoetes. 

The list of seeds of hardy herbaceous plants, shrubs, and 
trees available for exchange with botanic gardens and 
regular correspondents, annually published by the director 
of Kew Gardens, has lately been Issued in the usual form 
as Appendix 1 to the Kern Bulletin, 1911 The list Is a 
short one, presumably reflecting the past unfavourable 
season, during which the gentians and cotoneasters have 
yielded the best results 

A sketch of the flora of the Samoa Islands Is con¬ 
tributed by Dr F Vaupel to Engler's Batanieche Jdhr- 
Mdkf (Beibbttt, No. cil), with refer en ce to Me collections 
of plants gathered chiefly on the Island of Savall, The 
flora falls Into the Melanselan division of the Malayan 
region while showing affinities with the floras of Australia 
and New Zealand. In common with other Insular floras 
cryptogams are abundant, and the ferae supply aoo species 
as compared with boo flowering plants Two of the moat 
typical ore Angfopteris evecta and the small tree-fern 
T odea FsaAri, Tmstipteris tamnensis, two Of 

PfUottim, and Betryckhtm dnudfolium ate reckoned among 
the rarer p t e r ld op hy ta. A unique feature of some of the 
lagoons fc*tts thick growth of Acrostichum a mrtm m along¬ 
side the brackish water, and a peculilr vegetation, consist- 
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big of a tangle of GletekenU dictator**, Pterie ketetopfyk ( 2 ? 
and Imperaia arundtmuea penetrated by masses Sf L 
Lycopodium cemuum , covers the tufa soil on the pfatdftuiu 
Among phanerogams, the orchids are well developed, abp ' 
the dicotyledonous genera Psychotrla, Cyrtaodra, anf 
Jvlatoeteminn * 

Bolotin 134 of the West Virginia Experiment Station 
deals with factors influencing the vigour of Incubated 
chickens. Incubators operated without moisture gave 
rather better results than those where moisture was sup¬ 
plied, but the author Is not prepared to assert that the 
difference Is real Indeed, this old controversy whether a 
moist or a dry atmosphere should be maintained in an 
Incubator has not yet been satisfactorily settled It has 
been auggeated that the chick embryos have a certain 
power of adapting themselves to different degrees of 
humidity during their development 

The Built tin de U Socidti d 1 Encouragement pour 
VIndustrie nationals (No 9) contains on Interesting report, 
by M Maurice Alfassa, on economic Imperialism In Great 
Britain, In which he deals fully with the efforta now being 
made to promote cotton growing within the British 
Empire and to study the problems to which it gives rise 
He advises that our African experiments should be closely 
watched, as some of the conditions are not dissimilar to 
those obtaining in the French African possenlons, and 
considers that if it is worth our while to try to raise 
our own cotton it Is equally worth while for France 

The current number uf the Agricultural Journal of 
India (vol v, part iv ) Is up to Its usual level of Interest, 
and contains several well-illustrated articles dealing with 
native agricultural practices, and with possible improve¬ 
ments on them Mr Keatlnge gives a well-written 
account of the rural economy of the Bombay Deccan, both 
In Its western part, where there Is a moderate rainfall and 
a certain amount of irrigation, and where, consequently, 
good garden crops can be grown, and In its eastern por¬ 
tion, where a heavy black soil occurs, but rainfall and 
Irrigation are both deficient, here the typical crops are 
jowari and cotton The population naturally follows the 
water supply, in the western part It is not uncommo n to 
find the cultivator living on his holding and working 
industriously at it, In the eastern part, however, the 
cultivators' Routes are confined to the villages on account 
of the public wells, and much less work la done on tha 
fields A description Is given in another article of the 
new agricultural college at Coimbatore, Madras, and Mr 
Gammle reproduces the paper on cotton cultivation in 
India that he presented to the Brussels Congress last May 

The monthly m et e orolog ical chart of the North Atiaatic 
Ocean for January, issued by the Deutsche S st wartt, 
explains the good use made of radiotelegraphy far dis¬ 
seminating weather and storm-warning notices to vessels 
and small craft In the North and Baltic Seas (1) The 
wireless station at Norddelch follows Its time signal at 
xfc. p*m* by a short summary received from the Seewaite 
of the weather conditions over Europe at 8h am, wkh 
forecasts for the above-mentioned localities (3) When 
necessary, stores warnings are seat to -the same station, 
god are received by vessels having wirelese apparatus and 
repeated by them by means of day and night signals. 
(3) Storm-warnings are also sent by the Seewarte to the 
fishery cruiser in tha North Sea, and repeated by ordinary 
signals by day# and at night by searchlight, for the benefit 
of fishing-boats (4) Storm-warnings Intended only for the 
Baltic coast are disseminated In a similar manner by the 
wireless station at Bfitk, 
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r £fW Pictet of o sphere In a viscous liquid was studied 


fcjr dMfiM In (887, but the equation of motion was only 
,J Integrated by successive approximation Since that time 
4 m subject has been discussed In the Atti dei Lined for 
1907 by Prof Plccjati and Dr Tommaso Bogglo In the 
QuiritHf Journal of Pur < and Applied Mathematics , 
No. 164 (1910), Mr Baaaet gives a general Investigation 
of tbs problem, based on the work of the two Italian 
writers. One notable feature of the work is that the 
viscosity enters Into the Stokes’ cun*ent-f unction solution 
in a way that it did not enter in the earlier solutions of 
the problems. 

In a paper on the Imaginary In geometry! contributed 
to the University Studies* Lincoln, Nebraska, x , 1 , Prof 
Ellery W Davis discusses geometrical properties connected 
with a roOde of -'.presenting points In two-dimensional 
space the coordinates of which are both complex variables 
He takes a to-called u black " point P 1 the coordinates 
of which are the real parts of the variables, and (rom it 
draws a “ red vector 11 the compounds of which are the 
imaginary parts, the extremity being a 44 blue ” point P v 
the coordinates of which measure the real parts p/ut the 
Imaginary coefficients 

Thk Revue setetiUfique for December 31, 1910, contains 
the address delivered by M H Le Chateber at the College 
de France on December 18 In connection with the cere¬ 
monies commemorating the centenary of the birth of 
Regnault. In the course of his address M Le Chatelier 
referred to several facts in the early life of Regnault not 
generally known An orphan without means, he spent his 
>outh as an assistant in a fancy bazaar, and at the age 
of twenty-two entered as a student at the Ecole de« Mines 
He rose immediately to a prominent position as one of 
the moat promising pupils, and at the qualifying examina¬ 
tions in May, 1834, after two >ears only of study, he 
passed brilliantly For some strange reason the Govern¬ 
ment refused to nominate him student engineer along with 
his successful fellow-students, but insisted on a further 
two yean* course at the Ecole During this period he 
raised himself by his chemical researches to the front rank 
of chemists, and It was only on the appointment of a 
Government commission on the steam engine in 1843 that 
he commenced that series of measurements In the domain 
of physics which for accuracy remained unique for half a 
century 

Ih Nature for August, n, 1910, we directed the atten¬ 
tion of our readers to a commumention to the Vienna 
Academy of Sciences, which appeared in the Physikaluche 
ZeiUchrift for July 15, and gave a preliminary account of 
die measurements of quantities of electricity less than the 
electron or 41 atom of electricity, 1 ' by Dr F Ehrenhaft, of 
the University of Vienna The complete account of the 
measurements is now available la the Siteungsberichte of 
the academy for May, 1910. Since our previous note, Prof 
M illik a n has published in Science for September, 1910, an 
mount of his measurements of the charges on drops of 
oil produced by an 14 atomiser ” or sprayer. He concludes 
from them that the atomic charge of electricity Is 
4-9x10-“ electrostatic units. Dr Ehrenhaft points out 
In bis complete paper that many of Prof MI 111 kin’s results 
do not fit in with his conduskm The June (1910) number 
of the SHaungibericht* c on t ain s Di. K- Prxlbram’s 
me—uremeott of the chargee on the foe particles of mists 
p rod uc ed by electrolysis of a solution of potassium hydrate, 
bp the spark discharge. In moist shy by hydrochloric acid, 
or by phosphorus in moist air His resub* confirm those 
it Dr. Ehrenhaft, so that there Is a serious difference of 
, dffofatr between the Vi enne— and other o bse r v er s on the 
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fundamental question of the existence of atomic charges of 
electricity. 

The paper read by Major O’Meara, C M G, on sub¬ 
marine'' cablet for long-distance telephone circuits, at the ■* 
Institution of Electrical Engineers on January 12, when 
Mr Herbert Samuel, the Postmaster-General, was present, 
will be welcomed by electrical engineers *lhe paper gave 
In the first place a brief description of the first telephone 
cable of notable length , and after touching shortly on the 
differences In subsequent tables laid across the Channel— 
which varied vfcry little from the original—proceeded to 
describe the latest telephone cable laid last year between 
Dover and Cape Gris Nez This cable was specially 
designed to improve the clearness of speech over the line, 
and also to enable more distant parts of the Continent to 
be in direct communication with England To overcome 
the Indistinctness, to which all long-distance telephone 
cables are liable, small induction coils are inserted in the 
table The theory of this was first propounded by Messrs 
Heaviside and Pupln, and is embodied in the present 14 coll 
loaded ” cable Two double coils arc required for the four 
conductors and are Inserted at a distance of one knot 
(1 153 miles) opart, each coil being just under six ohms 
resistance The two colls nearest the ends of the cable are 
only half a knot from the terminal instruments, this having 
been found to give the best results It is essential, having 
regard to the maintenance of these cables, that the colls 
should be evenly distributed, as In repairing cables inter¬ 
mediate lengths have to be inserted. So long as the coll 
spacing is not altered beyond five per cent on either side, 
no noticeable Impairment to speech will take place The 
Importance of this fact will be appreciated when the list 
of repairs on existing telephone cables is taken into 
nocount It was doubtful when the cable was designed os 
to how the mechanical difficulty of securing the coils in 
the cable would be overcome, owing to the increase of size 
at the points where the coils are inserted, and also the 
difficulty of the increased thicknesses passing over the 
drums when laying the cable Hiese difficulties were 
succe—fully overcome and a special paying-out drum was 
employed, the cable being payed out without passing It 
under the dynamometer wheel The paper gives a full 
description of the laying of the cable, end the complete 
specification of the cable is contained In one of the many 
appendices attached thereto Under the previous existing 
conditions, conversation could be earned on over a 
distance of 250 mites, but with the new 14 coil-loaded ” 
cable a distance of 850 miles is possible 

The current number (January 10) of the Comptes rendut 
of the Pqfis Academy contains an account of a new general 
method of preparing anhydrous metallic chlorides, bv Ed 
Chauvenet The method recently proposed bv Matignon 
and Bourion, based on the use of a mixture of chlorine 
and sulphur chloride, is efficient, but the method now 
proposed Is simpler In that phosgene is used, a substance 
commercially obtainable In the liquid form In bombs The 
oxide of the metal is placed in a boat, and heated in a 
slow stream of the carbonyl chloride, the metallic chloride, 
if it Is volatile, sublimes a little in advance of (he boat In 
crystals, the temperature required varying between 350° C 
and 650* C Of the numerous oxides tried only silica was 
unacted^upon, a fact which will be of service In separati n g 
silica from other metallic oxides, such as the oxides of 
tungsten, tantalum, or titanium Titanium and tungsten 
furnished oxy chlorides, but in all the other eases examined 
tbs pure anhydrous chloride was obtained 
At the «tuden&' meeting of the Institution of Civil 
Engineers, held on January 6 , Mr G. F Davidson read a 
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paper entitled 11 The Measurement of Boiler Deformations " 
The author described a novel and ingenious method of 
ascertaining the deformation and corresponding stress by 
means of a mirror attached to the point on the shell to be 
examined nnd a telescope sighted on to the mirror, the 
reflected reading of a graduated scale being observed and 
the angular deflection thereby ascertained 

We learn from a note In the JJwiMer for January 13 
that M Knauth, In reporting on the settlement in Strass- 
burg Cathedral, states that the chief cause is the defective 
condition of thp foundations beneath the north tower The 
foundations consist of two walls running north to south 
und *nf<t to west, and are constructed of rubble and cement 
on argillaceous soli, In which some timber piles had been 
driven The piles are badly decajed, and the interior 
pillar of the tower Is said to be virtuallv unsupported for 
a length of 2 metres, as a layer of vegetable earth is Inter¬ 
posed between the foundations and the base of the pillar 
I ike mnnv fabrics of the same class in this and other 
countries, Strassburg Cathedral was built in different 
epochs, one result being that the foundations have now 
to cnrrj loads greater than those contemplated bv the 
original designer This point Is Illustrated by the state¬ 
ment that the present foundation load is upwards of 
25 tons per square foot The remedy proposed Is the 
underpinning of nil defective foundations 

\ Blue-book has just been Issued giving account of 
the engine trials at the National Physical Laboratory for 
the award of the prise of 1000Z offered by Mr Patrick 
Y Alexander These trials form the subject of an article 
In Engineering for January 13, from which we gather 
that six engines were entered, but onlv throe arrived 
before the date fixed These were — (1) the Wolselev Tool 
and Motor-car Company, Birmingham, (a) Messrs 

Humber and (3) the Aster Engineering Company, 
Wemble\ Park (entered by Green's Motor Patents 
Syndicate) Not one of these engines was able to fulfil 
the conditions of the test fully The first was pulled up 
bv a leak in the copper oil pipe leading from the pump 
to the oil well, a defect which led to other mishaps The 
Humber motor ran steadily at 37 brake-horse-power at 
1224 revolutions per minute for iij hours, and then stopped 
suddenly with one of the cylinders broken off and two 
connecting rods buckled The Green engine was more 
fortunate It had to stop for a new sparking plug, and 
then ran, making approximately 315 brake-horse-power at 
1213 revolutions per minute, until the completion of the 
twenty-four hours' run In a special test of seven 
minutes, the motor developed 36-4 brake-horse-power at 
1300 revolutions per minute The prize has not been 
awarded but we understand that the donor has generously 
presented a cheque for aoo l to the makers of the Green 
engine, which came nearest to the conditions of award 

Mebsbs J and A Cuuacmu have just ready for publi¬ 
cation a new edition of another volume of “Allen's Com¬ 
mercial Organic Analysis " It Is vol iv under the new 
arrangement, and has been rewritten under the editorship 
of Mr W A Davis and Mr S S Sadtler 

Messrs Williams and Noroatk announce for early 
publication 0^translation Into English of Prof WllhMm 
OstwakTs work entitled “ Natural Philosophy " This 
"work, the translation of which wIU be revised by the 
author, gives a ritumi of modern natural philosophy, baaed 
not upon nti^aphyslcs, but upon the sciences; and It aims 
at providing a complete synthesis of the results of the 
specialisation of la#t century 
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OUR ASTRONOMICAL COLUMN < > 

Nova Lacertjk—A brief note in No. 4464 of tbs 
ttronomuch* Nachrichtm announces that Prof Mat * 
Wolf has found a twelfth- or thirteenth-magnitude star hi 
the position of Nova La cert* on plates taken some years 
ago at the Ktinlgstuhl Observatory The previous presence 
of a faint object does not, of course, necessarily preclude 
the star discovered by Mr Espln from being of the 
11 nova " type, although In most cases the pre-existence 
of matter in the identical position is assumed rather than 
demonstrated, before the catastrophe which produces the 
extraordinary outburst of light, the object is usually too 
faint to be detected on our photographs 
More precise spectrum observations than those yet pub¬ 
lished will permit us to determine whether the outburst 
was of the catastrophic nature which produces typical 
“ nova ” or whether it is simply a case of a peculiar 
variable, up to the present, the unfavourable English 
skies, combined with the faintness ot *he object, have 
prevented definitive observations Seven or eight bright 
lines have been observed at the Cambridge Observatory, 
and it is worthy of note that they have not the broad 
appearance of lines seen in the spectra of nov* 

It is to be regretted that the 11 nova" was not dis¬ 
covered earlier, for we .understand that Prof Pickering 
has found images of it, on plates taken about the end of 
November, 1910, showing it to be of approximately the 
same photographic magnitude (about 5*>) as the star 
9 Lacertie shown on the chart which wo gave in last 
week's Issue, on December 30, 1910, its magnitude was 
about 7-0 Referring to these facta, at the Newcastle 
Astronomical Society, Mr Espin pointed out that for some 
three weeks the star was visible to the naked eve, yet no 
one observed it It was not visible on the Hnrvnrd plates 
on November 19, so that its rise to the fifth magnitude 
must have been rapid Mr bspin suggests that these 
observations conclusively prove tne object to bo a rea* 
nova A plate token at Harvard in December, 1887, 
although it shows faint stars, shows no trace of the nova 
Mr Bellamy estimated the visual magnitude on 
January 2 as 7 5, and recorded the colour as orange It 
will probablv be found, as with other novn, that there Is 
a certain difference between the photographic and visual 
magnitudes, due to the presence of radiations visually 
inert, and this is suggested by the fact, stated by the 
Astronomer Ro\al, thnt the photographs taken at Green¬ 
wich show the Image of the nova to be different in appear¬ 
ance from the other star images shown on the same plates 


The Orbits of Several Spectroscopic Binaries —Nos 
5-8, vol ii , of the Publications of the Allegheny Observa¬ 
tory contain the discussions of the orbits of various 
spectroscopic binaries under investigation at the observa¬ 
tory 

In No, 5 Mr R H Baker discusses the measures of 
the spectrum of 30 H Ursa Major!s as shown on fifty 

f lates taken with the Mellon spectrograph In 1908-10. 

le finds that the observations are not so well satisfied 
bv the preliminary curve computed on the assumption of 
simple elliptic motion, but the agreement la improved by 
the introduction of a secondary oscillation As there is no 
trace of the secondary component on any of the plates, 
the resulting orbit must be accepted as preliminary, the 
period is 11 583a days 

Thirty spectrograms of 57 Cygni ore discussed by tb6 
same observer in No. 6 of the Publications These were 
taken In 1909, and a comparison of the results with earlier 
ones secured In 1903 establishes the period as 2*8546 days 
The orbits of both primary and secondary components are 
given separately and then combined, and it appears that 
tt\e masses are not very different 
Mr Baker also reverts to the dlscufifcon of 9 Aquilm, 
in No, 7, which, from a comparison of observations mode 
by M Dealsndres In 1901-2 with later ones made In 
1907-8 by Mr Baker, appeared to have a variable period. 
The latter observer now finds that the two observations 
of 1901 are probably eirooeous, and that the period of 
9 Aqull* (tj 1245 days) Is constant The orbit as pub¬ 
lished is derived from single-prism plates, where the fine* 
are confused, and can be only an approximation 4a the 
true elements, the stir Is bright aaough, however, for 
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l yM p p dM spectrographs, which would separate the lines 
Wdd actable better elements to be derived. 

In No.* 8 Mr F C Jordan discusses the orbit of 
w Andromedm from measures of m plates taken with 
the Mellon spectrograph between August, 1907, and 
October, 1909, and derives a period of 14367 days A 
point olf special interest Is that this binary It a helium 
star with a long period, and It has been shown that helium 
binaries are sharply divided Into long and short periods 
The latter are generally less than one month, whilst the 
shortest of the former class Is 116 days The Increase of 
eccentricity with period Is also notable, the mean periods 
for tile two groups being 8>i8 and 147 z days, whilst the 
corresponding mean eccentricities are 019 and 041 re- 


are 0*19 and 041 re¬ 


spectively v Andromeda Is a notable example, the 
eccentricity of its orbit being 0*58 The point is a very 
striking one, but the data are, as yet, too meagre to 
warrant speculation concerning Its possible significance 

The Discovery op Keflkr's Laws —The history of 
Kepler's labours In working out his three laws of planetorv 
motions is interestingly told by M Bigourd an in No 33 
of the Revue givUrale des Sciences Refused as a divine, 
Kepler pursued his study of mathematics, and was 
appointed professor at Grata In 1594, then being twenty- 
three years of age But in 1599 he was, as a Protestant, 
expelled from Styrla, and accepted a post under Tycho 
Brahe For a number of years he endeavoured to fit 
Tycho Brahe's wonderfully accurate observations into the 
geocentric system which the latter upheld, but without 
success, for there was always a residual error In latitude 
of 8 or V, and this amount Kepler believed to be 
impossible In such careful observations Then, after the 
master's death, he worked a wav at the heliocentric ideii 
and succeeded, eventually, In discovering the laws which 
are the basis of our knowledge of orbital motions In his 
paper M B1 gourd an introduces many other points of 
interest concerning Kepler's life and methods 

Bright Boudks —The apparitions of several bright 
bolides during the latter part of 1910 are recorded in 
37-38 of the Gazette astronomique bv M Birken- 
stock, director of the Bureau Central M6t6orIque One, 
recorded by several observers at different stations, appeared 
about 8 45 (C F T) on August 19, and, as seen at Novi, 
was about three-quarters the stxe of the full moon , it then 
split into two parts, each half the size of the moon, and, 
leaving a train, disappeared after a flight which lasted 
three seconds Other bolides were recorded on September 
9 and 33, and October 8 

Tire A»trooraphic Catalogue, Cat am a Zones—W e 
have received part i , vol vil , of the Catania astro- 
graphlc catalogue, giving the positions of 8855 stars 
These have been determined from fifteen plates covering 
the region oh to 3I1 In R A , and +52° to +S4° in 
declination, excluding repetitions, the net number of new 
positions is 787a Tables for the geometrical corrections 
tor cone +53°, with their arguments, and ten-year pre¬ 
cession constants up to the year a000, are also given 


CONFERENCES OF MATHEMATICAL 
TEACHERS AND OF PUBLIC SCHOOL 
SCIENCE MASTERS 

'THE annual meeting of the Mathematical Association 
* was held at the London Day Training College on 
January 11, and the science masters met In the same 
building on January n and is The officials of the 
college and of the respective associations made ndmiroble 
arrangements, which conduced to the success of the 
gatherings both from the working and the social aspects 
Prof H H Turner presided at the mathematical meet¬ 
ings, and in his address gave a historical risumi of the 
recent advance of 41 the astronomical regiment" under 
the leadership of Pickering, Stratton, Petrine, Mclotte, 
and Cowell He described the discoveries of the new 
satellites of Saturn and Jupiter, and the revelations Into 
the past of planets which resulted from an examination 
of the orbits of these satellites. The members present, 
mostly teachers in schools, were greatly interested In the 
“ news from the front" of the mathematical army The 
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annual report showed a large Increase In membership and 
an expansion of the Mathematical Gazette 

Mr G Goodwill read a paper on the teaching of 
elementary mechanics, In which he recommended that 
dynamics should precede statics, and that the Idea of 
change of velocity should be treated as a basal concept 
necessary for a proper approach to the subject He 
showed an extremely simple ballistic pendulum used for 
measurements of change of momentum By abandoning 
the usual unlplanar arrangement, he has at once simplified 
the exercises and tangibly increased their didactic value 

Canon J M Wilson described two fragments of ancient 
geometrical treatises found in the Worcester Cathedral 
Library The first was written by Gerbert, who became 
Pope Sylvester II in 979 At that time Euclid was known 
only to the Moors, and Gerbert failed In his attempt to 
enter the University of Granada The second fragment 
dated from the early part of the twelfth centurv, and was 
written by a monk of Bath named Adelhard or AEthelhard 
He succeeded In learning Arabic and entering the Uni¬ 
versities of Granada, Cordova, and Seville bv professing 
to be a Mohammedan. The fragment discovered bv Canon 
Wilson proved to be part of a translation of Euclid from 
the Arabic into Latin This translation was used in ull 
the schools of Europe until 1583, when Fuclid’i own Greek 
text became known 

Mr A W Siddons presented an important report by 
the Mathematical Association Committee “ On the Teach¬ 
ing of Algebra and Trigonometry" (published by Bell 
and Sons, price 3d ) The report dealt with the function 
of algebra In the school curriculum for boys who were 
not likel} to specialise in mathematics, and aimed particu¬ 
larly at giving teachers opportunity to develop with their 
pupils mathematical ide&b of great educational value- 
ideas drawn from mechanics, mensuration, solid geo¬ 
metry, Infinitesimal calculus, and more especially from 
numerical trigonometry Mr F W Dobbs (Fton) 
thought the recommendations went too far, whereas Mr 
Barnard said that the Rugbv masters thought the sug¬ 
gested syllabus was inadequate Other speakers supported 
the views of the authors, and the general effect of the 
discussion was to strengthen the hands of the committee 
and to endorse their conclusions The meeting referred to 
the committee a paper read b\ Mr C V Durell who 
urged that much commercial arithmetic should be omitted 
In order to find time for work more productse of mathe¬ 
matical Intelligence 

Among Interesting exhibits were a projection of the 
earth's surface on a cube, shown bv Prof Turner, a 
celestial cylinder by Dr 1 P Nunn, and apparatus illus¬ 
trating Mr Goodwill's paper Prof F W Hob-on has 
accepted the office of president for the coming >ear 

Sir E Ray Lankester opened the science matters' meet¬ 
ing with an address upon 41 Compulsorj Science versus 
Compulsory Greek " The main question he desired to 
raise was whether the right choice of subjects for itudv 
was made In our public schools, and whether it was right 
and proper, as he should suggest, to cease altogether the 
cumbrous efforts to teach the Greek language to school¬ 
boys and to substitute for it as a regular and necessary 
part of the curriculum a well-considered, dul\ adapted 
and skilfully designed course of instruction In nnturol 
science—using that term in the most comprehende sense 
The results of education were not transmitted b> philo¬ 
logical heredity Every Individual born had to begin Its 
education on a blank sheet But man had created for 
himself a gigantic and overpowering possession, a sort of 
physical envelope of customs, taboos, traditions, Hws nnd 
knowledge, which, though not transmitted to new In¬ 
dividuals at birth as part of their structure, was yet n 
heritage bv which man was educated This heritage was 
put Into his possession bv gesture bv word spoken, 
written, or printed bv law, by the training given In 
the nursery and school, and by the experience of life 
Individuals did not start equal, and It was the business 
of the educator to ascertain the various degrees of educa¬ 
bility in the young ‘and to adapt the course of education 
administered to them to their varvlng aptitudes The 
well-educated man was he who had been enabled most 
fully to benefit by the accumulated Inheritance of human 
knowledge and experience, and to enter on manhood as 
the heir of all the ages. The true Greek spirit was 
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realised wii, In fact, reborn, and emitted In our present 
phase of civilisation in the splendid creations and the 
self-reliant, hopeful, and sober enthusiasm of the men of 
science of the nineteenth century The Greeks, were they 
.able to visit us now, would have nothing but contempt 
for our Greek corapulskuiistv At the conclusion of his 
address he proposed a possible and desirable course of 
•school education when compulsory science had banished 
the usuiper—compulsory Greek 

Sir William TILden, Jn proposing a vote of thanks, 
pointed out the advances made in the schools during recent 
years, and mentioned that the boys who were compelled 
to Warn Greek were fewer than those obliged to study 
science 

Sir J J Thomson was elected president for the coming 
year 

Mr A Vasaall read a paper on the education of 
medical students, and explained the powers which the 
General Medical Council actually possess, and referred to 
turther powers to which the General Medical Council 
appear to lay claim He deprecated any attempt on the 
part of the Medical Council to dictate a srllabus of 
general, as distinct from technical, education Prof 
Osier, in the course of the discussion, supported the view 
that the earl} scientific training of medical students could 
he undertaken by public schools 

In his paper on the experimental determination of the 
^equivalent of magnesium, Mr W M Hooton explained 
the complex reactions which actually occur when 
magnesium is heated in a porcelain crucible As usually 
performed, the products include, in addition to the oxide 
of the metal, magnesium nitride and sihcide, carbon, and 
posslbl} silicon We should like to see more papers of 
this t\pe, for there are many text-book exercises in vogue, 
"both in class and in examinations, which call for careful 
revision Mr Hooton did not only succeed in the 
analytical investigation—he further developed a revised 
and satisfactory manner of performing this quantitative 
exercise which Is of considerable value in on elementary 
course 

A good discussion was evoked bv Mr Eggar’a paper on 
teaching English in connection with srlence lessons The 
opener and Mr Lewis, who followed, dwelt mainly on the 
Taults prevalent In boys’ notes, but subsequent speakers 
offered constructive suggestions for improvement Prof 
R A Gregorj asked that more prominence be given to 
the romance of science Scientific work of the last ten 
years hid been concentrated on the drudgery of the labora¬ 
tory, and the inspiration of early days had been neglected 
This neglect was detrimental to scientific progress, and he 
wished schools more effectually to cultivnte interest in 
■the higher aspects of science Dr Gow (Westminster) 
said that the difficult) In regard to accurate language was 
Yelr in ever\ branch of school teaching After a long 
and interesting debate, the chairman suggested the possi¬ 
bility of a correlation report, to be drawn up In associa¬ 
tion with tearhers of Fnglish 

Another useful debate arose on the question of “Wave 
Theon Tcrjruj Rays” in the teaching of light, the respec¬ 
tive protagonists being Mr J Talbot and Mr C F Mott 
Dr T P Nunn uttered a needed caveat against dogmatic 
exposition of ideas relating to the tether, and showed how 
simply some of the most useful fnrmulw of optics could 
be obtained by heuristic lessons without unverified assump¬ 
tions The outcome of the discussion appeared to us to 
be that it was possible to secure the presentation of useful 
concepts of the wave theory to a class of boys of age 
•Ixtren, and that the process was valuable educationally 

Mr R W Sloley contributed a paper on teaching con¬ 
cepts of energy and potential 

The exhibition of scientific apparatus and books was 
of large extent and good quality Twelve of the best 
"known firms in the trade bad arranged extensive exhibits, 
which included not a few novelties There were afro 
nbout forty pieces of apparatus, contributed by the members 
of the association, in some instances the handiwork of 
pupils Half a dozen leading publishers sent their latest 
books on science subjects, an^ It was satisfactory to note 
the large pro p or t ion of advanced books which were shown 
Most of i'be members and guests devoted a considerable 
'time to tHi examination of the exhlblfp, which were weil 
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displayed* and suggested many practical aid* to 1% 

laboratory and lecturoeoom, * ^ 

In promoting social intercourse antopg science ahtf 4 ' 
mathematical masters from various parts of tbs country,^ 
this year’s congress was even more successful than its" 
predecessors Much of the credit for this must be given 
to Mr. D J P Berridge, who Is retiring from the office 
of hoooranr secretary after giving to the Public School 
Science Masters’ Association several years of hard* 
successful work G. F D 


GEOLOGY Ot THE BRITISH ISLES 


A MONG the later memoirs of the Geological Survey of 
Great Britain, for which Mr T Fisher Unwin Is 


wholesale agent, is that accompanying Sheet 14a of the 
1-Inch map, on " The Geology of the Melton Mowbray 
District and South-east Nottinghamshire," by Messrs 
Lomplugh, Gibson, Wedd, Sherlock, and Smith (price 
2s 3d.) The map (price 11 Od) is a good one for snow¬ 
ing the Irregular distribution of boulder-clay across the 
ridge of Middle Lias, and its cessation In the Vale of 


Belvolr Rhiotlc beds are recognised above the " tea- 

r n marls ” of the Keuper In the north and west In 
memoir it is pointed out that the Vale of Belvoir 
must have lam in the glaciated region, but was an area 
of stripping rather than of accumulation Melton Mow¬ 
bray probably stands over a concealed coalfield, which 
has been proved by borings to the north-west, and which 
may extend far to the south-east 
The tenth port of " The Geology of the South Wales 
Coalfield " has also been Issued bv the Survey, and is 
written by Messrs Stratum, Cantrill, Dixon, and Thomav 
(price sjJ It accompanies Sheet 339 of the map, whict 
appears both in " solid " and drift editions Part of the 
area was surveyed by Mr B S N Wilkinson, now 
senior geologist on tnc Irish Surve\ The features of 
economic importance are dealt with In the description of 
the coalfield, which appears in the south-east of tne map, 
and In chapter xv , on metallic ores, building stones, Ac 
The subdivisions of the Ordovician strata, including the 


Llanvlrn series, are now shown in considerable detail on 
the colour-printed map, and Upper Tremadoc beds are 
also recognised in a band south of Carmarthen town 
The Old Red Sandstone mokes distinctly hilly country 
along the coast, and is cut across its strike by the main 
streams The journey westward from Kidwelly thus 
involves two picturesque but sometimes breezy femes, 
while the railway runs In milder Ordovician country to 
the north The drift map shows patchy remnants of a 
sheet of boulder-clay, deposited by Ice moving westward 
and Southward down the Towy Valiev, but disregarding 


Its local windings In the extreme west of the area ice 
probably came in from the north-west It Is suggested 
(p 147) that the chalk-flints which are fairly common In 
the glacial gravels were derived from Calnozolc deposits 
which have been swept away 
Messrs Lamplugh and Gibson have described 11 The 
Geology of the Country around Nottingham " (1910, price 
as), with an accompanying map, specially composed of 
parts of four sheets (price 1* 60) Attention Is directed 
to points where local research Is still required, a feature 
of the memoir that will be welcomed In a district famous 


for Its amateur geologists This official work has, Indeed, 
been undertaken in an educational spirit, and is certain 
to meet with a gratifying response 
Mr H J Osborne White writes on 11 The Geology of 
the Country around Alresford " (1910, price as), and a 
colour-printed reproduction (price is fid) Is now issued 
of the drift-sheet No 300, first published In 1898 The 
district lies on the edge of the chalk of Salisbury Plain* 
whleh Is followed so picturesquely on the east by the high 
commons of the Lower Greensand beyond Lyss and 
Kingsley A memoir describing the tdbntry that Includes 
the village of Selbome, nestling In Its vale at the foot *of 
the Lower Chalk escarpment, wfll appeal to many 
naturalists Mr O White pays special attention to the 
soning of the Chalk Types of soil and questions of 
water aupply are dealt with in the concluding pages, and 
there are some interesting notes oa river-capture (pp 74 
and 75). 
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r r nw iMt series of mmol n. m titer supply It con- 

S ued' by «m on Oxford*!** by Ms. R* H. liddeman 
►to, pnm at 3d )* and one on HampsUrt and the Isle of 
Wight, by Mr. W Whitaker (1910, price u.) Dr H R 
Mtu contributes tbe chapters on the rainfall of the areas 
The Survey's “ Summary of Progress " for 1909 (1910, 
price it} contains, us usual, a record of new observations, 
of which further details may be expected later A number 
of Devonian mtlers have been found in the Culm-measure 
area west of Dartmoor Mr Clement Reid la prepared to 
correlate the well-known Bovey beds, with which even 
Playfair was acquainted, with the lignites of the Rhine, 
and to assign them to the Upper Oligocene They thus 
All a gap in British geology above the Hamaiead beds 
of the Hampshire basin “ The Bovey flora seems 
to ba essentially the flora of tbe granite-ravines, with the 
admixture of a very few aquatic forms • Marsh-plants 
are exceedingly rare " (p 18) The additions to our 
knowledge of the Ule of Mull are conspicuous (pp 26-38) 
Upper Lias and Middle Jurassic beds nave now been dis¬ 
covered on Loch Don, thus filling part of the gap that 
occurs at Carsaig between the representatives of the 
Jurassic and the Lretaceoua (see also p 57) “ Corn- 

stones " Jn the Trjofc of Morvern (p 35) indicate and 
conditions, and Mr Maufe’s tropical experiences are here 
used to advantage Detailed analyses of Devonshire clays, 
derived from granite, are given on p 59 The titanium 
dioxide Je usually more than 1 per cent , while zirconia 
and vanadium se&quio\ide are each about 003 per cent 
Mr L Richardson contributes an elaborate and well- 
illustrated paper on “ The Infertor Oolite and contiguous 
Deposits of the South Cotteswdds " to the Proceedings 
of the Cot tes wo Id Naturalists * Field Club, vol xvil , 1910, 
p 63 He also discusses some of the hollows on the 
Codes wold scarp in a paper on glacial features (tbid , 
p. 40), and shows how the Ice age has probably left its 
traces in the land-forms here, as in North Wales Mr 
Richardson read his paper in 1909, and about the same 
time Prof W M Davis, to whose work on Snowdon he 
refers, contributed a short paper on “The Valle\s of the 
Cotswoki Hills " to the Proceedings of the Geologist*’ 
Association (vol xxl , p 150) He points out that “ when 
the curves of a stream are too small for the curyes of its 
valley, a diminution of stream volume is to be inferred " 
The Evenlode and other valleys on the bock of the C ottec- 
wofds are too large for their present streams, and this 
may be due to their beheading by the recession of the 
escarpment But the author suggests that they may 
formerly have been occupied by water escaping from small 
lakes between an Ire-front in th© Liamc lowland and the 
face of the Cotteswold rucsta Such water would select 
the pre-glacial valleys, and would enlarge them 
In the same journal (vol xxl , p 333) Messrs C R 
Bower and J R Farmerv add to our knowledge of “ Ihe 
Zones of the Lower Chalk of Lincolnshire," working up¬ 
wards from the top of the Red Chalk or Hunstanton 
Limestone They see cause to differ as to the selprtion 
of sone-fossUs made bv previous writers, and choose, going 
upwards, Holaster subglobosus, TtrcbratuUna omnta , and 
HoJastrr trecenns Forty-three species arc added to the 
records from these beds, and a plate is given to show the 
range of form in Dtieoidea cyHndrica, from a pentagonal 
tvpe In the lower zone to a flattened one, with a circular 
base, In the upper zone, Messrs J G Handing and 
T Rogers (ibid , iqio, p 451) furnUh a new coloured 
geological map of North Devon, on the scale of three- 
quarters of an Inch to one mile 
In the same volume of the Proceedings of the Geologists' 
Association, p 189, Mr MAC Hinton summarises his 
work on the British fossil volet and lemmings, and makes 
some very Interesting remarks on the climatic condition** 
accompanying the maximum extension of Ice in our 
Islands. He regards tbe '* Great Ice Age ” In Britain as 
due to "glaciers formed In the mountainous districts," 
though it u not clear why Britain in this respect should 
differ so widely from Ireland or Scandinavia His views 
are in happy agreement with those of Dr Scharff as to the 
survival of Lusitanlan members of our fauna through the 
alleged destructive epoch of maximum glaciation 
IS R F Scharff (Proo. Royal Irish Academy, vol 
ttWH, sect B, No s, price if J writes on ** The 


Evidences Of a Former Land-bridge between Northed* 
Europe and North America." His paper has a spoefet 
bearing on the origin of the present flora and fauna <A r 
Ireland* The author holds that land-bridges afford thw 
only means by which terrestrial species are permanently 
transferred to a new habitat He makes out a good caea 
for the existence of a connection between our Islands and 
America in late Pliocene times, and for the pre-Gloclal 
origin of our flora and fauna Incidentally, there Is much 
that will Interest workers on glacial climate, though the 
view (p. 5) that “ the Glacial period was primarily due 
to tbe diversion of oceanic currents ” will not explain the 
simultaneous glaciation of Europe, North America, and 
the central Andes The only way out of this difficulty, 
if we rely on ocean-currents, fs to accept, with M Stanislas 
Mounter (Jtrvue dtt ld 4 n t September 15, fa 10, p 219), 
the still more difficult proposition thnt post-Plfocene glacial 
phenomena were separated, in various regions, by interval* 
of several thousands of years 

The Transactions of the Hull Geological Society for 
1900-9 (1910, price js bd ) show how local obserxatlon 
may be aptly stimulated Mr Sheppard most usefully 
summarises, with numerous illustrations, recent publica¬ 
tions bearing on the district Mr F M Burton has- 
isbued a paper on " lhe Withom and the Ancafeter 
4 Gap' ” as a separate publication (London and Hull 
Brown and Sons, price u ) Surely this would have found 
better circulation through one of the northern scientific 
journals Something seems omitted in a critical passage 
on p la, where the 14 clays of the l pper Lias and beds 
of Marlstone 11 are said to have extended eastwards* 

11 cutting through the Lower Oolite at Ancestor, and form¬ 
ing the 4 Gap 9 there " 

Jn the Quarterly Journal of the Geological Society of 
London, vol Ixvl , part in , issued m August, 1910, Mr 
L Moysey discusses (p 329) Brongmart's genus 
PaUeoxyns, as abundantly revealed In the Derb> shire and 
Nottinghamshire coalfield The similarly problematic 
organisms Vetacapsula and Fayolia nro also found, the 
former being known only from England All three genera 
arc believed by the author to be egg-cases of fishes 1 he 
society, as is well known, publishes abstracts of the dis¬ 
cussions on Its papers, a practice that should be universally 
followed under careful editing We gather that the types 
of flsh that would produce such egg-cases are practically 
absent from the beds where the three genera are found* 
and that botanists may still rise up to clHlm these quaint 
elongated bodies 

Misi H Drew and Miss T Slater (ibid , p 40a) describe 
the " Geology of the District around 1 lansawel (Car¬ 
marthenshire), 1 ’ where little has been done since Sfdgwkk 
wrote In 1854. The beds described are Gotlandian, and 
include the whole Birkhill series, followed by Lower Gala 
beds 

Mr T O Bosworth's work on the metamorphism 
round the Ross of Mull granite is referred to in the 
Nummary of Progress of the Geological Smvey for 1900 
He now (Quart Journ Geol Soc , iqio, p 37b) describ* s 
the beautiful phenomena of injection of granite along the 
foliation-flexures and other planes of weakness In the 
surrounding garnetiferous mica-schists lhe latter belong 
to the Molne senes of the Highlands Groups of well- 
bounded prisms of sillimamte occur is rontait-products in 
the schists, In addition to the ordinary flbiohtic type 
There are some Indications In the long and interesting 
discussion that the views of manv Continental observers 
as to the potency of metamorphism bv Injection are 
spreading among workers in the British Isles 

Mr G, W. Tyrrell, of Glasgow University has pub¬ 
lished several pnpers on the characters of igneous rocks 
m southern Scotland. Writing on tho 14 Intrusions of the 
Kllsyth^Croy District, Dumbartonshire" {Geological 
Magoffoe, 1909, pp 299 and 359). he points out that the 
feeders of the laccollte of diabase in this district 44 appear 
to cut" the Linlithgowshire Intiusivc rocks, which nave 
been regarded as erf Colnoaoie age Since there Is much 
evidence that the KUs\thCroy rocks are of post-Carbon- 
Iferous, but still Pafaeozolc, date, the Linlithgowshire 
•eries to the south must also b© late FaJ&ozoir Micro- 
pegmatite veins occur throughjhe diabases, and give cause 
for in interesting discussion (p 362) as to their origin lr> 
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this and other cue*, based on the suggeetlon of Daly 
that igneous magmas art essentially banc at the outset. 
In a paper on " The Classification of the Post-Carbon¬ 
iferous Intrusive Igneous Rocks of the West of Scotland ” 
(Transactions of the Geol Soc of Glasgow, vol dll , 
p 398), Mr Tyrrell gives a useful account of the dis¬ 
tribution of the various types In cooperation with Mr 
N Martin, he describes the geology of the Auchineden 
district in the Kilpatrick Hills (it> 3 , p 32s), and con¬ 
tinues <p 337) with an account of the igneous rocks of 
the vents and lava-flows These prove to be olivine- 
basalts, though the silts were previously thought to be 
trachytic on account of their nuldnl structure and pale 
crusts Thrv belong to the late Palrooioic series In a 
notice of rocks near Bnllantrae (tbtd , p 3X3), Mr Tyrrell 
points to a granuhtlc diorite as a dolente or gabbro meta¬ 
morphosed by a later intrusion of seipentine There is a 
pleating &ense of original outlook In these papers 

The Geological Survey of Ireland has Issued a memoir 
by Messrs Kilroe, Halilssy, and Seymour on the soils of 
the agricultural station at Ballyhmse (price is 6d), 
accompanied by u map showing t\ pcs of soil and the 
underlying rocks, on the scale of eight inches to one mile 
The methods adopted bv this Survey for the examination 
of soils are fully stated Another memoir, bv Messrs 
G A J Cole and T Crook (price u 6d), describes the 
submarine geology of the west coast of Ireland, so far as 
It can be known from the numerous rock-specimens 
dredged up b\ the official Fishery Sur\ev The amount 
of mingling of material by glacial drift action appears to 
be wr\ small on the west coast Areai of Upper Creta¬ 
ceous and Cnlnozolc limestone are Indiiatid on the Kerry 
coast As In the Ballyhalsc memoir, a coloured map Is 
Included in the publication 

Prof Coin describes (Proc R Irish Acad , vol xxvm , 
sect B, 1910, p 113, price 6d ) the phenomena of weather¬ 
ing on the xurfacr of a sheet of fine-grained diorite nenr 
Rarhmulinn, in Donegal, which is known as the “ picture 
rock " or ** scribed rock ” The re«idunl spheroids lie in 
box-like enclosures, the walls of which result from the 
toughenng of the rock bv the development of amphibole 
inwatd from its joint-planes 

In the Iruh Naturalist for September, iqio, the Ro*a- 
penna ar#*n In northern Donegal is systematically de¬ 
scribed Among the papers on its natural history Is an 
excellent one on the geological structure, by Mr J de W 
Hlnch G A J C 

RUSSIAN MAGNETIC OBSERVATIONS 

TJNDFR the title “Die Vanatlonen des Erdmagnet- 

lsmub" Prof Ernst Leyst has written a paper, 
occupvlng 350 pages and four plates, in the Bulletin de la 
Soctiti Imperial? des jVafura/rjfrj de Moscou for 1909 
It deals with magnetic data from the Russian observa¬ 
tories at Pavlovsk (St Petersburg), Irkutsk, and 
Kttthannenburg, and with some corresponding data from 
Potsdam and Greenwich The paper contains valuable 
statistical data for Pavlovsk, such as the secular changes 
of all the magnetic elements from 1873 to 190b, and diurnal 
Inequalities derived from a 33-year period Its main 
object, however, is to investigate the relations borne to 
terrestrial magnetism by sun-spot frequency and barometric 
pressure A number of the data bearing on the sun-spot 
connection should be useful, such as diurnal Inequalities in 
years of sun-xpot maximum and minimum at the several 
stations But their utility would have been greater if the 
numerical relationships between magnetic and solar pheno¬ 
mena had been gone Into more critically A good deal 
has been already done on these lines, even for some of 
the stations considered by Dr Ley*t, of which he seems 
unaware. 

Hie parts of the memoir haying a chief claim to novelty 
relate to the Influence of sun-spot frequency on secular 
1 hinge and the annual Inequality, and to the relation 
between barometric pressure and the diurnal variations 
Dr Leyst finds secjlar change of declination to be more 
rapid near sun-spot maximum than near sun-spot mini¬ 
mum at aTvthe stations included In his research except 
Katharlnenoirg For the ratio borne by the rate of 
secular change at sun-spot maximum c to that at sun-spot 
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minimum he finds nearly s 11 at Greenwich and 
3. 1 at Irkutsk. In toe cast of the annual Inequality^- 
t 9 the variation shown in the mean monthly varass after 1 
elimination of the secular change—he concludes In pp. , 
306-7 that the range la Increased at sun-spot maximum for 
declination and inclination, but diminished for total fords. 
As regards barometric pressure. Dr Leyst finds the range 
of the magnetic dally oscillations, both regular and 
Irregular, at Pavlovsk to be larger on days of highest 
barometric pressure than on those of lowest pressure, the 
phenomenon being specially conspicuous near sun-spot 
maximum 

The author's zeal, as evidenced by the great amount of 
labour expended in his investigations, merits warm appre¬ 
ciation One's confidence, however, In his conclusions 
would have been greater if the work had shown more 
distinct evidence of critical Insight 
Lines of no secular change, seem to traverse continents 
with continuous velocity Their passage must occur at some 
stations in sunspot maximum, and at others in sun-spot 
minimum, and must mark m either case a time when secular 
change numerically considered is a minimum In short, 
secular change, while seldom varying rapidly with the geo¬ 
graphical coordinates, is essentially a local phenomenon, 
whereas sun-*pot frequency is not The secular change re¬ 
sults assigned by Dr Leyst to Greenwich are certainly not 
fairly representative of sun-spot maximum and minimum 
there They show not the least resemblance to some which 
the present writer has deduced for Kew from the longer 

g sriod 1860-1909 If a difference of the kind supposed bv 
r Leyst doe* exist. It is In England, at least, of a com¬ 
paratively trifling character As to the annual inequality, 
that of declination—the element which ought to possess 
least uncertainty—presents the suspicious features that the 
ranges obtained hove usually diminished as the number 
of years included was lengthened, while the types obtained 
at comparatively near stations have differed In Dr 
Leyst’s case the results are derived from only two or three 
groups of three-year periods at either sun-spot maximum 
or sun-spot minimum, so that more than usual uncertainty 
attaches to the elimination of the secular change Of all 
Dr Leyst’s conclusions, that as to the relations between 
the diurnal variations and the barometric pressure U un¬ 
doubtedly the most remarkable The figures which he 
gives for declination and horizontal force show during 
summer, not a small, but a large difference between the 
ranges of the diurnal Inequality and the absolute ranges 
(absolute maximum less absolute minimum) on days of 
highest and on do vs of lowest barometer at Pavlovsk Tn 
winter the phenomenon Is much less apparent, which leads 
the author to regard the case as one of association and 
not of direct cause and effect 
If con Armed, the result, it need hardly bo said, would 
be of great theoretical importance A matured opinion on 
the question could be attained only by a minute study of 
observational data Thut an independent Investigation of 
data from some second observatory by a competent critic 
11 to be desired Several theoretical considerations natur¬ 
ally present themselves Large absolute magnetic ranges 
are Intimately associated with highly disturbs conditions, 
and such conditions are normally, at least, not local High 
or low barometric pressure, on the other hand, Is an 
essentially local phenomenon A high at St Petersburg 
means a low somewhere else, often even within the con¬ 
fines of Europe If there is any such general association 
as Dr Leyst supposes, a high barometer at Pavlovsk must 
be a svmptom of a special set of conditions affecting an 
area much larger than that the barometric pressure of 
which Is above the average C Cram. 

THE MICHAEL SARS NORTH ATLANTIC 
DEEP-SEA EXPEDITION , 1910. 1 

N August, iq 10, Sir John Murray offered to defray 
the expense* of an expedition to the North Atlantfo 
with the Norwegian research steamer Michael Sate The 
Norwegian Government, too, showed Itself very Indulgent 
towards the enterprise, and placed the vessel entirely at 
our disposition, and my colleagues, who have so long 
^ifrtmavw^rmd bribes tbs Roys! GsognpUcsl flocUty on Jamayit 
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vt In these researches* Prof. H. H Gran, Dr. 
[-Hansen, Mr, E Koefoed, and Captain Thor 
b, all signified their utmost willingness to join the 
txpedltlon 

On completing our preparations, we started off from 
Plymouth In the beginning of April, 1910, after being 
Joined by Sir John Murray at that port 

During the four months that the cruise lasted, a great 
deal was accomplished For oceanographic science it can¬ 
not but be interesting to learn that a little steamer, or 
only aa6 tons, could carry out so many and such multi¬ 
farious researches right across one of the mighty oceans, 
and 1 will accordingly give a few figures to illustrate what 
WAS done 

In the case of hvdrographical material, we collected 
9400 watfr-t ample*, more than 900 of which were from 
below the surface At no stations we took 937 tempera¬ 
ture observations from below the surface, while as many 
as 1605 observations of the surface temperature were re¬ 
corded during the cruise In addition, we obtained 258 
measurements of currents and seven measurement*) of 
light For the study of vegetable plankton we made 140 
vertical hauls, and took 3U water-samples for filtering and 
58 samples for examining with the centrifuge For the 
larger plankton there were 95 vertical hauls with nets of 
different sixes, 193 horizontal hauls with silk nets, 80 hon- 
xontal hauls with pelagic trawls, and 18 hauls with a verv 
large tow-nrt Trawling* were undertaken on twenty-four 
occasion* at different depths 

Our being able to carry out so many Investigations, in 
Spite of the fart that the ship traversed a distance of about 
11,000 mile* during th» four months the cruise lasted 
shows that 01 eanographlc expedition* can be undertaken 
in small craft and for a relatively moderate expenditure , 
and this will most fikely be a matter for consideration 
when future expeditions are planned 



Hydrographical Investigations 

At no stations we collected material for determining 
the temperature and nalimty of the sea water The 
temperature observations have now been corrected, the 
water-sample* have been titrated, and the results arc 
down in vertical section* and charts showing the distribu¬ 
tion of temperature* and salinities at the different depths 
The distribution of temperatures and salinities in the *ea 
between Newfoundland und Ireland in the month of Jul\, 
1910, can be shown in a diagram Throughout nearly iht 
whole section there 1* a layer with salinities of 355 per 
mille in the uppermost 150-200 metres Both salinities 
and temperature* decrease In fairly regular proportion as 
we descend, until we reach a uniform layer teimed 
" bottom water/' In which the temperature is slight!v 
below a|° C , and the salinity is about 349 per mille It 

Is noteworthy that this salinity is exactly the same as 
has been found In the bottom water of the Norwegian m a 
during the previous Investigations During the cruise of 
the Michael Sars In the Atlantic, this same *allnlt\ has 
been discovered both between the Canary Islands and the 
Azores, and between the Azores and Newfoundland, and 
also outside the Bav of Blscav 

This uniform bottom water lies deeper In the eastern 
portion of the North Atlantic, off the south coast of Europe 
and the north coast of Africa, than in the western or 
north-western portion of the coast of America Cast of 
Newfoundland it attain* a comparatively high level Thi* 
would seem to Indicate that the bottom water of the North 
Atlantic comes from the north-western portion of that 
ocean 

A chart shows clearly the Influence of the Mediter¬ 
ranean , vorv *nlt and comparatively warm water stream* 
out of the Mediterranean and sinks deeper down, outside 
Spain it mainly flows northwards, owing to the effect of 
the earthV rotation, another portion seems to follow the 
ordinary stream towards the south-west Between the 
comparatively fresh cold water In the north-west and the 
relatively warm salt water outside Spain a belt extends 
from west of the Azores as far as the Farfies and Ireland, 
with fairly uniform salinities of 35 to 355 per mille, and 
tenfMratures of 6° to 8° C, 

When we compare our temperatures with those of v the 
Challenger, we find that they agree most satisfactorily, so 
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far as the deep layers are concerned, and the temperature 
observations or the Challenger teem to have been very 
good When we look at all the stations from the cruise 
of the Challenger in the summer of 1873, which an 
situated In the neighbourhood of the Michael 'hart* stations 
of a summer thirty-seven years later, we find everywhere 
that the water in the mfd-la>erb was much warmer in 
1873 than in 1910 The difference* of temperature go up 
to about 5 0 in the mid watcr-layerb, but sink to o-i® and 
04°, respectively, in deep water This seems to indicate 
that there ore such very great fluctuations from year to 
year In the degree of warmth in these mid-layers that the) 
even exceed the fluctuations In the seasons 

It is obvious that fluctuations of thib kind in the degree 
of warmth of the Atlantic Ocean Qre most important, and 
need further investigation In the Norwegian Sea such 
fluctuations In water flowing in from the Atlantic have 
been already previously investigated by the Michael Sars 
ffiese determinations of the temperatures and salinities 
of salt water will subsequently be utilised for dynamic 
calculations It will thus be possible to draw conclusions 
as to the movements of the different water-layers These 
movements the expedition endeavoured also to investigate 
by means of direct-current measurements with the propeller 
current-meter which Ekman has constructed 

In the Strait of Gibraltar we tried first to onrhor one 
of the lifeboats fore and aft, as had often been done 
previously In Norwegian waters However, the strong 
current broke the lines repcatedl) We accordingl) 
anchored the ship Itself, with i)-mch steel wire and a 
warp anchor, in about 200 fathoms Ihe ship lay ihu* 
on April 30 from 130am until 5pm During thl* time 
we took seventy measurement* at eight different depth* 

A comparison of diagrams representing the condition* at 
q a m , when the inflow into the Mediterranean was at it* 
height, and at a o'clock in the morning and 3 o'clock in 
the afternoon, shows that the effects of the tidal water 
are very great throughout the whole mo** of water from 
the surface to the bottom During the inflow, the velocitv 
In the upper Instreaming layer was about 1 metre per 
second, while In the lowest we*t-flowmg layer It did not 
exceed one-third metre During the outflow from the 
Mediterranean to the Atlantic there was hardlv any surface 
current, whereas the outward current at depth had d 
velocity of up to 2 metres per second The real velocities 
w< re actually greater, as the current generally ran in a 
sllghtlv oblique direction to the axis of the strait 

During our experiments with the large otter trawl on 
the bank south of the Azores on June 12, our trawl stuck 
fast on the bottom Instead of immediately getting it 
clear, this otherwise unfortunate circumstance was made 
use of for taking current measurements The ship wjs 
thus anchored to the trawl At a depth of 668 fathom* 
(1233 metres) In all, we took ninety measurements at 
various depths down to 800 metres On a diagram show¬ 
ing the current from hour to hour at a depth of 10 metre*, 
the tidal movements can be distinctly spen The actual 
main current ran southwards with a velocity of 8 -q cm 
per second Another diagram shows the currents In the 
different layers at three Intervals of time —(1) at 3 30 
a m . (a) at 7 a m , (3) at io 45 a m A comparison of 
the three figures shows that at all the depths down so 
far ai 800 metres there were tidal movements On the 
whole, the currents In the deeper layers flowed in a con¬ 
trary direction to the movements In the upper one* There 
was an astonishingly strong current at 800 metre* at 
3 30 am, but otherwise we found, a* a rule, that the 
current was strongest close to the surface, while at ioo 
metrei there was a tendency to a minimum, and a 
tendency to a maximum at 200 metres 
The measurement* show, accordingly, that there can he 
very considerable tidal currents even down so low as 800 
metres The reason why they were so strong south of the 
Azores Is probably to a great extent that the bottom there 
forms a large shoal, which the water presses up against 
Similar Investigations with modern methods have never 
been undertaken before either In deep water or in the 
Strait of Gibraltar 

That there are tidal movements In the open sea and 
such strong currents, even at depths above 400 fathoms 
(800 metres)* is Interacting for many reasons, as It assists 
us In understanding the ocean currents, the tide-wave, the 
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Retribution of living org^tbmi, and the deposits along the 
bottom of the sea 

It has long been a pottle to find that at great depths 
in the sea there are stones which are not covered by 
deposits, though they must undoubtedly have Iain at the 
bottom for a long period of time On the slopes of the 
coast hanks south-west of Ireland, we shot our trawl In 
about 1000 fathoms (1797 metres), and founds inter alia, 
numbers of stones 

Sir John Murray has given them to Dr Pearh for 
examination As mentioned In Sir John Murray’s lecture 
to the Royal Geographical Society in Edinburgh on 
November 11, 1910, Dr Peach “reports that fully so per 
cent are glaciated fragments They consist of granite, 
gneiss, shales, sand*tones, chalks, limestones, ana flints, 
and some of these contain foxsll remains The condition 
of these fragments shows that in many Instances they 
projected above the surface of the deposit In which they 
were embedded Dr Peach has no doubt that these stones 


through tte meshes of the tow-nets* dHThavt 1 
been eonslaered by previous expedition* which 
tow-nets, notwithstanding that Sir John Murray, jninawj 
the CfcaUtfiger expedition, had directed attention to 
importance ] 4 * 1 

To sum up, the chief results are as follows — 4 

(1) The quantity of plankton in the open Atlantic is 
far less abundant than what is found In coastal seas 


■iMuartaarl 


(a) At most of the stations where Investigations took 
place, the maximum of plant-substance was found at about 
So metres’ depth, It was, as a rule, scanty In the 
immediate neighbourhood of the surface, but appeared to 
be almost as abundant at xo metres as at 50 metres* 
There was ihus about the same quantity of plants all the 
way down from 10 metres to 50 metres 
At 75 metres the quantity was, as a rule, not more 
than naif what we met with at 50 metres, and at 100 
metres there was only about a tenth part 
This was the case with oceanic water Where there 


were carried bv ice during the later phases of the Glacial 
period to the position In which the} were found They 
almost all belong to the series of sedimentary, metamor¬ 
phosed, and erupted rocks now found m situ In this 
country and in Ireland But the interesting question is, 
Whv have these fragments not been completely covered 
up bv the shells which are continually falling from the 
surface? Telegraph engineers give reasons for believing 
that m some localities and depths the rate of accumula¬ 
tion is nt least 1 Inch in ten years, at this rate all rock 
fiagments deposited during the Glacial period should have 
been buried in the ooxe far bevond the reach of the trawl 
Most probably the tidal currents, which our observations 
showed to exist in deep water, extend right down to the 
bottom and remove the small Globigcrlna shells from an> 
ridges ^111, there may be other explanations of the 
facts 11 (5coUiih Geographical Afagatmc, December, iqio) 


was an admixture of coastal water, and an evident dis¬ 
tinction between the surface layer at depth, the surface 
layer was comparatively richer in plants, and all the 
limits had nn upward tendency 

(3) The different species are distributed, each in its own 
characteristic fashion, in regard to depth The Perldlnea 
keep comparatively near the surface, the diatoms prefer 
the deepest layers, while the Coccolitbophoridse affect an 
intermediate position 

<4) The number of living plant cells In the open Atlantic 
throughout the most densely populated w ater-Uyecs 
(10-50 metres) varies, as a rule, between 3000 and ia,ooo 
cells per litre sea water Of these, about half are Cofio- 
Hthophoridip, the rest being Ferldinea cells with a few 
naked flagellates and a sprinkling of diatoms 
• 

The Larger Oroam bus 


Phytoplankton 

The ph\ toplankton of the Atlantic Ocenn, In so far as 
it can be collected with tow-nots, wo know from Hensen'a 
expedition In iflHq, the results of which, b\ the wav, have 
not vet been fullv treated, further, from the extensive re¬ 
searches of Cleve We have also receivwl a valuable con¬ 
tribution from G Murray and Whitting, the Valdtvia 
expedition, earned out by the greater part of its investi¬ 
gations In the Antarctic and Indian Oceans, the researches 
in the Atlantic being comparatively few Our knowledge 
regarding the distribution of species in the Atlantic is, 
notwithstanding, still very Incomplete 

The samples taken bv tow-nets in the open sea could 
not, am of them, compare In quantity with what can be 
obtained In the coastal waters in the tfonvegian Sea The 
onh exceptions are the series taken to the of Ireland 
and in the Ba\ of Biscay during April (stations 2, 3, 4, 7, 
0, io), where we met with large quantities of efiatoms, 
even down to depths of more than 100 metres 

Tile oceanic samples are, however, very rich in species, 
there being, as a rule, at least fifty species in every single 
sample from the upper lavers down to a depth of 100 
metres Manv of tne species are xo sparsely represented 
that It has only been possible to find a fi w Individuals, 
but the majority of them have, In spite of their scanty 
numbers, o wide distribution throughout the warm sees, 
and they ho\e also been found in the Indun Ocean 
(VaUdtvta) and the Tactile (Kofold) A few of them have 
not yet been described, though most of them are known 
from previous Investigations* It will be u difficult matter 
to characterise the groups of species according to their 
geographical distribution wltiun the area investigated, it 
can perhaps be done when our material has been fully 
treated, but certainly not as yet All we can do at present 
is to distinguish the subtropical species from those which 
belong to temperate waters, and the oceanic species from 
the ones which have their centre of distribution along the 
coasts * 

[The lecturer mentioned some Instances of the occurrence 
of interesting forms belonging to the most Important 
planktoo-algoe, and then described mere particularly the 
most Irtyprtnnt botanical discovery of the expedition, that 
bv centrifuging the sea-water large numbers of very small 
alga, mostly Cocrohthophorldw, wAe found These go 
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Deep-sea Fishes and Crustaceans 

Since the Challenger expedition laid the first foundation 
of our knowledge regarding the animal world of the deep 
sea, many succeeding expeditions have bountifully added 
to our store As an instance, I may mention that we 
now know one thousand different species of deep-sea fishes, 
and that the Girroan Valdtvta expedition alone discovered 
no fewer than sixty-three new specie 1 * 

Regarding these many species, however, only very little 
Is kno*n In the cx*e of quite a number of them we are 
acquainted merely with one, or at most a few specimens, 
while we are in almost complete ignorahee as to their 
biology, their propagation, development history, growth, 
and outward conditions of life 

1 he view which generally prevails in literature nowa¬ 
days is that the sea contains a mot lev abundance of forms 
either along tin bottom or floating within Its waters, 
aubiect to a uniformity of outward conditions of existence 
—that is to sav, passing their lives in absolute darkness— 
and In a medium with constant temperatures and other 
physical surroundings 

1o biologists, this view concerning the animal life of 
the deep sea has presented manv difficulties How is it 
that In n constant medium of the kind conceived there 
exist aide bv side so many distinct forms? And how, 
again, can animals with large eyes manage to live along¬ 
side blind form*? .Why ore some species furnished with 
numerous highly developed light-organs, while in the case 
of other* these are entirely wanting? And how, too, 
conies it that within the same groups of animals, nay, 
often In closely affinitive species, the colours vary so 
remarkably, although the outer medium Is the same? 

These questions have become all the more pressing now 
that biological ocean research has discovered instance* 
whew In the tame area of the sea there occur many 
different animal forms, each possessed of its own pecution- 
ties In mode of life, habitat, and tither respects, so that 
each species has its own characteristic area of distribu¬ 
tion, even though It may occasionally be found together 

with its neighbours in the same catch* Our study of the 

spawning-grounds of the cod family (Gadldss) In the 

North Sea and Norwegian Sea has shown us, for Instance, 
that each of seventeen species has its particular spawning 
area, each species during the spawning period seeking eut^ 
distinct characteristic depths, temperatures, and lanmttaf 


m a ntflAotpglcal point of view the 
mky be cfcmctenasd by a definite form or struc- 
ppi too, It te possible to characterise it by certain 
conditions of existence These conditions 
ft given species quite as much as any morpho 
logical description and, in fact, for a proper conception 
Of the specie* both methods of Investigation are supple¬ 
mentary* 

Now, If we wish to investigate the conditions of exist¬ 
ence under which animals live, we must naturally first of 
all ascertain where they live, which, in the sea, will be 
tantamount to discovering the depth where they reside 
This alone can enlighten us regarding the conditions of 
light, the temperatures, and the salinities which are 
reaulsite for their existence 

Our knowledge reg irdlng the haunts of the smaller 
organisms has advanced greatly in recent Years owing to 
the fact that we have made use of small closing net* 
But, with regard to the larger animals especially fishes, 
we still possess little knowledge, despite the great exer¬ 
tions made in this direction, above all others, by the 
Prince of Monaco and the Valdtvt* expedition 
When fitting out the Michael Sars expedition, I kept 
ever in mind that one of the most important of all our 
aims should be to try and develop a method which would 
yield more information regarding the vertical distribution 
of deep-sea fishes 

The ideal instrument for capturing the larger pelagic 
organism* would be a big tow net or pelagic trawl which 
could be sunk dosed to the requisite depth then open d 
and towed *it i carefully ascertained depth, and fin illy 
closed again and hauled in Such an instrument would 
be capable of capturing mxnv of the larger animals and 
It would secure them too at known depths However 
an instrument of this kind would naturally be extremely 
complicated too much bo in fact to prove tiustworthv 
under our present swem of working and it would further 
entail i great expenditure of time It would not l>e 
possible to operate many of these tow net* simultaneously 
(amongst other reasons because of the slip leads) and 
consequently it would be necessary to undertake a series 
of hauls at the different depths 
This being the case I gave up the idea of tr>ing to 
construct any such instrument A more practical plan 
seemed to be to trv and tow a number of instruments 
simultaneously at different depths and to compare the 
citifies thu* made with each other 
Thanks to a practical arrangement, we succeeded in 
towing ten different instruments from two wire lino* 
The arrangement generally adopted was as follow* — 


At (hi surface 
„ 50 metres 

•» 100 » 

n 15° 11 1 young fish trawl 

«» 300 11 1 silk net of ( metres dlamttei 

500 »i 1 young-fish trawl 

>1 75° it i silk net of | mstres diameter 

n 1000 „ 1 young fish trawl 

M 1*5° 9i 1 «lk net of | metres diameter 

• I5°° ia 1 large tow oat of 3 metres diameter 

(made of ifanmp net) or a young 
fish trawl 

With this, or a corresponding arrangement, we cxrned 
out some long hauls at about thirty stations, as well is 
from the Canary Islands to the Sargasso Sea and from 
Newfoundland to Ireland Some hauls were made in the 
daytime and others at night 

In this manner we collected a very large material con¬ 
sisting of many kinds of pelagic organisms— fishes 
cophalopods, crustaceans raedusm, £c I will here merely 
mention a few instances of the evidences our material 
affords as to the occurrence of these animals at different 
depths To illustrate the method employed, I will begin 
with the remarkable and well-known Stcmoptycnid 
ArgyraptUcus kernigymnut Of this species we caught 
?&6 individuals at the different stations rhe bulk 
occurred at depths between 150 and 500 metres no in¬ 
dividuals were caught above iso metres, and only about 
7 per pent were taken at depths lower than 500 metres 
If we assume, then, that these 7 per cent were captured 
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i silk net of 1 metre diameter 


during the p r oc es s of hauling in the appliances, and that 
none of them live at depths below 500 metres, we will 
have an idea of the accuracy of our method By far the 
greater part were caught at a depth of 300 metre#, where 
we generally had out a (-metre silk net, whereas at 150 
metres and at 500 metres the appliance used was, as a 
rule, a young-fish trawl, that would have had a far 
greater capacity for catching these fi*h It seems, accord¬ 
ingly, that the preponderating majority of the individuals 
of true species Is very strictly limited to an * Intermediary " 
layer, situated at a depth of about 300 metres A closer 
investigation of the individuals captured at a depth of 
zco metres shows that they were all caught at night 
This may be due either to an upward nocturnal wandering 
or to chance, though on this question the smallness of 
our material makes It unsafe to hazard an opinion in 
subsequent investigations, however, it will be worth while 
taking thi* fact into consideration Among the individuals 
captured in 500 metres water there must at any rate be 
a few that were taken in the process of hauling in the 
young-fish trawl through the intermediary layer above 
•till, there were far fewer found in the young hih trawl, 
which was towed in 1000 metre* water—it seems evident 
that there must also have been some individuals swimming 
at the 500-metres depth 

This instance gives us a good illustration of our method, 
with its deficiencies and advantages It is obvious that 
the greater the number of individuals we have to dial 
with, the greater is the probability of obtaining trust¬ 
worthy information, and the safer are the conclusions we 
can deduce from our results When therefore, in what 
follows, I proceed to give *ome instances of the diitnbu 
tion in depth of different kind* of fish I will begin by 
mentioning the commonest or at anv rate the most 
numerously captured forms belonging to the specie* 
Cyelothone mtcrodon and C signata 

Of these two species wl caught altogether more thin 
7500 individuals which were all measured and arranged 
according to their length and the instrument in which thev 
were captured so os also to obtain information regarding 
the occurrence of th< different sizes at different depths 

C mtcrodon was found during th** cruise of the Michael 
Sars in the northern Atlanta at every station where an 
appliance wax towed in depth btlow 500 metre* Above 
Soo metre* it was only met with occasionally A table 
shows how at a depth of 300 metrex wt only came aero** 
one individual (in the southern section) In dtpths from 
500 metres down to 1500 mi tres its qu'intit itive occurrence 
appears to bo fairly uniform 

In our northern as well as in our southern section wg 
found approximately the same number of individuals in 
each of the three young fish trawl* which we to we 1 
simultaneously, viz at depths of 500 metre*, 1000 metre- 
and 1500 metres 

When we next examine the size distribution xt the 
difftrent depths we see that it is perfectly clear that the 
smaller sues are met with much higher up than the larger 
ones, which latter ore mxinly to be found nt a depth of 
1500 metres In the northern section we find that at -i 
depth of 500 metres the grextest number of individual* 
were 30 mm in length, whereas al 1500 metres thi 
majority were Co mm At a depth of a oo metres we only 
came across two that were more than 50 mm in length 

Ihe smaller and younger individuals of a length of 
20-30 mm , live, accordingly to i preponderating extent 
1000 metres higher up In the water layers than the 
majority of the largest ind oldest indiv dual* 

Another remarkable fact which strikes us when we studv 
the table Is that the average sice of individuals is much 
smaller at the same depth in the southern than in the 
northern section 

C signata resides In an intermediary layer with maxi¬ 
mum in the number of individuals at about too metres 
In the case of this species, too we note that the younger 
individuals are mainly to be found high up in the water 
(notice particularly the southern stations) and that the 
same sue Is to be found deeper in the southern section 
than in the northern 

We have a remarkable parallel to the areas of vertical 
distribution of these two fish species in the case of the 
red-prawn species These latter unite with the black 
fishes in forming a populous and characteristic “ com- 
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munity,” We have pome across no fewer than twenty* 

•ix species of prawn*, of which wa shall here refer to 

Acanthephyra multlepim and A. purpurea 
A multispina shared with Cyclothone the peculiarity of 
the largest and oldest Individuals, being found in the nets 
towed at greatest depths, say at 1000-1500 ipetres. 

A purpurea resembles Cydothon0 signata In thbt Its dis¬ 
tribution is chiefly confined to an Intermediary layer 

between 500 metres and 750 metres In depth 
The Instances I have given show the utility and exact¬ 
ness of our method of working Where we have to deal 
with catches of great numbers of individuals, our errors 
and inaccuracies will undoubtedly be very small The 
catches which the Michael Sars made of such forms as 
Cyclothone and Acanthephyra were certainly most satis¬ 
factory in this respect but when we come to the catches 
which the expedition made of scarce forms, or forms 
more difficult to capture, then wc are bound to own that 
the method of working even of the Michael Sars is not 
sufficiently effective Still, It is interesting to examine a 
few of tne results yielded by the method we employed 
with the object of discovering some conformity, or some 
general rule, for the peculiar distribution of the different 
organisms at different depths 

I will commence with the view I formed during the 
cruise itself from the appearance of the catches on board, 
which view I find has also, to a certain extent, forced 
itself upon other observers, chief amongst whom 1 may 
mention Prof A Brnuer, to whom was confided the treat¬ 
ment of the fishes of the rahftvia expedition I found on 
examining the catches from great depths that the black 
and dark red forms were the ull prevailing ones among 
animals from the greatest depths 
Black-coloured pelagic fishes are few in number, though 
they might be termed numerous If we take into account 
what was previously known concerning " scarce ” forms 
Gastrostomus batrdii, Cyemaatrum, and Gonostoma grande 
were only caught at depths from 750 metres downwards 
The two species Gonostoma elongatum and Ptotostomiat 
guernei were caught at great as well as small depths, even 
in some cases so high up as 150 metres below the surface 
The rule, then, that the black forms are only to be found 
at great depths, cannot be said to hold good universally 
The question accordingly arises whether among the black 
forms there may not be said to be groups or different 
types In common with several previous observers, I have 
been struck bv the fact that even the anatom ice 1 struc¬ 
ture of the black fishes points to different modes ol living 
When we compare, for instance, pictures of the above- 
mentioned five species of fish, w e mm? that, of the three 
species which were only found at great depths, Castro - 
jfomas hatrdtt and Cyemaatrum nre quite without light 
organs, and Gonostroma grande has but small ones, as is 
also the case with Cythotlone mterodon In Gonostoma 
elongatum and Ptotostomws guemei, the light organs are 
much more developed (ai Is also the case with Cyclothone 
stgnata) It is an interesting fact now to notice that 
every single individual of these two species which was 
captured higher up than «oo metres was caught at night, 
which coincide* with previous observations regarding black 
forma, such as Idlacanthus and Astronesthea, which have 
been caught at night right close up to the surface We 
may assume, accordingly, that among the black dcep-cea 
fishea there are several different modes of life, that is to 
*a>. several different ” biological types ” 

With the view of a better understanding of the occur¬ 
rence of these black and red types In the sea, I have 
endeavoured to compare their vertical distribution with the 
intensity of the sunlight in different depths and at different 
parts of the ocean 

We have »een that the upper limit for Cyclothone 
micro *»n and the red eruetacean, in the northern ration 
from Newfoundland to Ireland, or about 50° N lat was 
approximately 500 metres below the surface, and we’ have 
also notieefl that the limit of depth for the same forms at 
the southernmo«t ctationi, or about 33 0 N lat, was tome 
a00-300 metres deeper In the Norwegian Sea I have 
already^frerknuly Investigated the Intermediary pelagic 
P*’** 1 ' 1 reJ prawns as well as the dark- 
red wi ptbstkt Morw^itst at depths of about 200 metres 
below the lurface Sebestes was taken, for Instance, with 
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floating long lines In considerable quantities od a 
Jan Mayen-Lofoten—that is to say, in aflfout 07*'tf 
at a depth of too metres—and It was even found,' tMnigti 
in decreasing quantities, higher up, Along tbs Norwegian 
coast, in the fjords and sounds, we have a particularly 
rich fauna of red crustaceans (especialfy foftdtlA U- 
boreaks) residing at depths the maximum of which In the 
north, at any rate, may be put at about loo metres* 
Now, If we calculate the depth to which the rays of the 
sun penetrate, after passing through the lame distance Ip 
the water, assuming always that the rays are direct, and 
that the rate of absorption is the same, we find that the 
rays will have passed through the same distance to reach 
a depth of 500 metres In 50* N lat, that they will jAita 
through to reach 650 metres m 33 0 N lat*, or 300 metres 
In 67* N lat 

However, the transparency of the water varies greatly 
In different regions If we take the results of previous 
observations during different expeditions, we may set 
down the visible depth m the open sea as being, roughly, 
50 metres in 33 0 N lat , 40 metres In 50° N lat , and 
25 metres at the outside in the Norwegian Sea In 67° K* 
lat Taking this into consideration, we find that there 
will be the same intensity from the retillnear ravs 

In 33* N tat, at about 8oo metros* depth 

II K ” ” J®° M »t 

»• m »» ,, ft 

The red and black animal forms, as has been found in 
the Investigations 1 have just described, have an upper 
limit In ine different waters which corresponds every¬ 
where with the same intensity of light 

During the Atlantic cruise of tne Michael Sars we 


During the Atlantic cruise of the Michael Sars we 
undertook a series of measurements of the intensity of 
light with a photometer constructed by Dr Helfand- 
tiansen, to determine the intensity of the different colour 
rays, Dr Hrlland-Hanaen made use of panchromatic 
plates and gelatin colour-filters The observation south 
and west of the Azores (that Is to say, at the southern 
stations) showed that the ra>s of light stronglv affected 
the plate at a depth of 100 metres The red ravs were 
weakest here, while the blue and ultra-violet rays were 
strongest At a depth of 500 metres the blue and ultra¬ 
violet rays were still distinctly visible, and at a depth of 
1000 metres the ultra-violet ravs were yet perceptible In 
1700 metres, however, there was not the faintest trace of 
light, even after the plates had been exposed for two 
hours in broad da\ light 

In the above-mentioned deep, which denote* the upper 
limit for the black and red forms during the daytime, we 
may after this, no doubt, assume that there are only to 
be found chemlcnllj effective rays from the violet portion 
of the spectrum Now, seeing that the coefficient of 
absorption for the red ravs, as compared with the violet. 
Is about in the proportion of 30 to 1, and that our observa* 
tions failed to trace env red rays at a depth of 500 metres. 
It follows that the red animals at this depth must be 
quite as Invisible as the black ones It Is interesting to 
note, in this connection, that it is only at night that the 
black fish with large light organs are found high up in 
the water, and that red crustaceans in the Arctic regions, 
as wo* noticed by Scoresby in the case of Bymerodora 
gUdalUt are to be found right up to the edge of the Ice 
at the surface of the sea 

Above the region I have hitherto been describing, with 
Its black and red forms, our parallel hauls have shown 
us an equally characteristic, though very different, group 
of pelagic fishes TheJr peculiarity U mat their body is 
always more or less compressed from ope side to the other. 
In colour they are dark along the back and silvery or 
shining, with a bluish-violet gleam along the sides, their 
eves are large and often telescopic, and most characteristic 
of all, I suppose, are their strongly'developed light organs-, 
characteristic forms are especially to be met with among 
the families Sternoptychldb and Stomlatldje. From a 
table showing the depth at which a number of these form* 
occur, it can be seen that 500 metres may be taken as 
their lower limit, and that the greatest number of 
Individuals reside at a depth of 300 metres, above 130 
metres there were only a few found, and even those that 
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fin awt with Ixx ijo metres, or higher up, were with 
,renr few exceptions taken at night. 

Cyclotheue Hgnata may be said to approximate to this 
group so far as distribution is conoemea, and thli form 
also has large, well-developed light organs A closer 
analysis of the occurrence of these forms In different lati¬ 
tudes would probably reveal much of interest! though this 
must be reserved for subsequent Investigations 

It is Important to lay stress upon the fact that these 
shining colours, remarkable light organs, and peculiar 
telescopic eyes do not belong to the dork regum in the 
aea where the sunlight never penetrate*, but, on the con¬ 
trary, to a region where there are, at any rate, large 
quantities of the rays which are nearest to the blue, 
violet, and ultra-violet portion of the spectrum 
There has been a good deal of disputing a9 to whether 
the light emitted by the light organs wai entirely pro¬ 
duced D> the vital energy of the organisms, or whether the 
organisms had the power of transforming the ultra-violet 
rays of the sunlight into rays of lesser wave-length 1 he 
observ itlons I have described here cannot, of course, duide 
questions of this kind, but they show, at any r iti, that 
the Ught-cmitting organisms live in a medium in whuh 
there are quuntilie* of rays from the sunlight, and w< 
recognise, further, in these forms a new biological type 
of organisms, a separate group with quite chaiat teristic 
outward conditions of existence 
The higher wc ascend towards the surface of tht 
the more varied become the forms and colours of th< 
organisms, and the moie diversified become also, probably, 
their conditions of life 1 have up to now only been able 
to examine i portion of the large material from the upper¬ 
most water-layers, ind will merely mention a singh group 
from this region, nam< ly, the larvae and young fish forms 
Of these we have collected a very large quantity, amount¬ 
ing to thousands It has been impossible to determine 
them all, as this will be a long and laborious task 
A table shows how, out of 3600 transparent larg* 
and young fishes, 90 per cent were secured in the appli¬ 
ances operated from the surface down to a dr pth of 150 
metres These forms are young stages of manv different 
kinds of fishes 

A very Interesting and important question is the quantity 
of animal* in the different depths 1 his question his not 
been much studied yet 1 believe myself that thi upper 
limit ol the red and dark-coloured forms is pirluufarh 
rich In the Norwegian Sea I found that the oicummis 
of a rich Intermediate pelagic life corresponded to a great 
rise in the density of ine sea water, and 1 e*p1dimd ihin 
thus, that the food of the animal*, kinking down from the 
upper layers, might acmmulate there ihc rlosei siudv 
of our material may gl\p more information about this 
interesting question 

In in> preceding rcmirkb I have given a number of 
instance* of thi observations we were able to make reg lrd- 
Ing thr depth distribution of fishes when wc evnmiru 
material collected by means of parallel hauls But it is 
obvious, too, that this material can equally well bi used 
for ascertaining thnr horizontal or geographical distribu¬ 
tion, and It is only after studying simuTtancoubl) is w< II 
their vertical and horizontal distribution that wi can 
characteiibf the outward conditions under which thiy live 
If we look at the horizontal distribution as found by the 
Michael 6art and compare It with previous obsi rvalioin 
in the northern Atlantic, we shall get some idea of how 
little knowledge we possess concerning the most ordinary 
forms Inhabiting the ocean between Europe and the ro 1st 
of the United States 1 will base my comparison mtneh 
on Brauer's valuable summary of what was previously 
known, and on the Mime Instances that 1 have employed 
wlien discussing the vertical distribution 
Black Ashes and red crustaceans were caught at all the 
station* during the cruise of the Michael Sars in the 
Atlantic wherever we lowered our appliances to a depth 
of joo metres 

Transparent young fish were captured over the whole 
area of Investigations, though In very vaiying quantities 
In tftfc'opea sea over the greatest depths, the Scopelld® 
•re undoubtedly the most numerous group among the 
young fish We find also manv extremely interesting 
forms with stalk eyes, telescope eves, and so on Amdngst 
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those with telescope eyres there are many of a perfectly 
transparent new form, which may in all probability be 
assigned to the genus Dysomma They were mostly 
caught in the uppermost 150 metres 

When we have succeeded in determining these young 
stages, we will be able to throw much light upon the life- 
history of many important species of fish The numerous 
forms of the group Leptocephaluke will by no means be 
the least Interesting among them The 195 individuals 
that were found are believed to belong to no fewer than 
twenty species, of which a good many are entirely new 

1 have previously (in Nature of October 34, 1910) 

published a short desciiptlon of a number of these Lcpto- 
cephalidce, which we were able to provu to be the larvse 
of the European eel These laivre (forty-four specimens 
in all) have this much of interest in them as compared 
with previous finds, that they were met with right out In 
the Atlantic Ocean, far away from thp slopes where they 
previously had been discovered 

Trawling* 

To operate the big trawl at the gn tfcgt depths of the 

North Atlantic, about 2500 or 3000 fathoms, proved d very 

difficult Ubk Howtvei, two of our hauls were quite 
successful Ihe first was in thr Bay of Biscay, at a 

dfpth of 2500 fathoms Out cauh ion tamed 1 numh r of 
invertebrates, including holothuiians of the genus Klhtdta 
aUyondae t sponges, and asudians, and two fishes belong¬ 
ing to the genus Macrurus 

The second haul, between the Canary Islands and the 
A/orea, at a depth of 3000 fathoms, yielded only a vi ry 
few living organisms In the tnlf-barrel of mud brought 
up by the trawl we found thirty pumice-stones overgrown 
with Stephanocylis and lamopsis, and there werr also two 
holothurlans (/ aetmogone violent a and Blpidla, sp), 
bertulante, fragments of an umbellulana, an antipathe*, 
a spike of a cidans, fragments of shell of argonauta, as 
well as one Bulla tympanira of a whale, and two shark's 
teeth, of which the first b-longed to a cortharodon and 
the second to an exyrhina Of fishes there were one 
Malacosteus, one Alepoceplialus, one Leptocephalus, one 
\rgy rope locus, and a form not yet determined All these 
I believe to have been pelagic, and to have bi-en taken 
during the proctss of hauling in Regarding one foim 
alone, there was doubt whether to class it nv a bottom 
fish or as pelagic, namely, an unquestionably new sperlrs 
much resembling Ipnops murrayt 

Judging from the appearance of the trawl when being 
lowered and when being afterwards hauled In, 1 consider 
this haul to have been, technically speaking, a success, 
and I cannot explain the catch otheiwlse than bv sup¬ 
posing that ot those piofound depths there was an absolun 
poverty of animal life It remains a question whether 
all these great ocean floors ore equally Mrrrn in regard to 
inlmals, and especially fishes So far as I know, the 
literature on the subject onlv records the capture of a few 
Macruridoe from the greatest ocean deeps, this bi ing all 
the evidence thnt there* Is to fnvour belief in the occur¬ 
rence of larger fish there But is it pi rfectlj 1 ertain tint 
even those are not also prlagu 0 On sevenl oi rnsions 
during the cruise our tow-nets mptuied ovir the greatest 
ocean drpths pelagic specimens of Alepocephnlus, which 
is generally brought up hy the tnwl In m\ case, the 
immal life there must be c\tremel\ scanty, md this i* 
boine out bv the vertical hauls with our big net below 
reoo metres, which I have referred to whin discussing 
Cyclothone microdon 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge —The professor of mineralogy has, with the 
consent of the Vice-Chancellor, reappointed Mr A 
Hutchinson to be demonstrator In mineralogy and 
assistant curator for five years from January 1 

Dr Hobson has been appointed chairman of the 
moderators and examiners for the Mathematical Tripos, 
Part ii„ loji 

Mr C E InglU has been appointed chairman of the 
examiners for the ^chanlrat Science! Tripos, 1911 
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Durham —Mr P J Heawood, mathematical lecturer, 
hat been appointed to the professorship of mathematics In 
succession to Prof R A. Sampson, FRS, who was 
recently appointed Astronomer Royal of Scotland 

Dr Frbdkric S Lbs has been appointed head of the 
department of physiology at Columbia University, New 
York, on the retirement of Prof J G Curtis He has 
been connected with the University since 1891, having 
successively held the posts of demonstrstor, adjunct pro¬ 
fessor, and research professor 

By the will of the late Mr W S Steel, of Phihphaugh, 
Selkirkshire, the sum of 5000J Is to be set aside for the 
establishment of u The Strang Steel Fund," the Income of 
which is to be applied for the advancement of education 
in Selkirkshire, Including the burgh of Selkirk Mr Steel 
also beoueathed 5000/ to Glasgow University to found a 
scholarship for promoting research In any department of 
science the University may consider desirable, and the 
income of aoool for die purchase of books for the library 
of the University 

The Regent Street Polytechnic, London, Is being rebuilt 
this year at a cost of 90,000! The rebuilding fund was 
Inaugurated by a grant of 20,000! from the London 
County Council ana a loan of ao.oooi from the City 
Parochial Foundation The 50,000/ needed to complete 
the fund has been subscribed and promised with the excep¬ 
tion of 2500Z, which has been reserved so that as many 
old members, scholars, students, &c , of the polytechnic 
may have the opportunity of participating in the scheme 
Donations of 1 ! to ioo! may be sent to the secretary ef 
the polytechnic, ^09 Regent Street Among donations to 
the rebuilding fund may be mentioned Lord Leith of Fwle, 
30,000! Mr Howard Morley, 5000/ , nnd Lord Howard 
de Walden, 3500! 

The report of the principal of the Huddersfield Technical 
College, read at the recent distribution of prizes to students 
of the institution, Is a record of steady progress Not 
onlv was there during last session a substantial Increase 
In the number of both day and evening students, but also 
in the fees paid and the grants received from the Board 
of Education In addition to the strictly technical part of 
the work of the colleges, courses of Instruction are pro¬ 
vided which enable students to graduate at the University 
of London At the conclusion of his report the principal 
suggested an enlargement of the sphere of usefulness of 
the institution during the daytime, and consideration Is 
being given to the possibility of expanding the work of 
the college In the following directions —the more vigorous 
conduct and better organisation of the day commercial 
department, the establishment of day classes for appren¬ 
tices In various trades, day classes In mining for workers 
employed on night shifts, trade schools of dressmaking, 
milllnerv, or cloth mending, nnd the opening of a home- 
making centre, to be worked in conjunction with the 
department of domestic economy 

At the convocation of the University of Chicago on 
December jo, 1910 a letter from Mr John D Rocke¬ 
feller to the president and trustees was read In the 
letter, which is printed in Same* for December 30, Mr 
Rockefeller announces that hr has had 2,000,000! set 
aside for the University of Chicago, and that It Is to be 
delivered to the University In ten equal annual instal¬ 
ments, which began on January 1 of this year Each 
Instalment is to bear Income to the Unlversitv from the 
date of such delivery only The letter goes on to point 
out that Mr Rockefeller believes that It Is better for a 
university to be supported atid enlarged by thr gifts of 
many rather than bv those of a single donor, and he states 
that the University of Chicago has received In addition 
to his own gifts more than 1,400,000! from citizens of 
Chicago and the West. With his latest generous gift, Mr 
Rockefellers*?* he has completed the task he set before 
himself as regards the University* and hls letter con¬ 
tains hit resignation from the board of trustees, and the 
announcement of the resignations of hls personal repre¬ 
sentatives) “I am acting/’ the letter says, 11 on an early 
and permanent conviction that this great Institution, being 
the property of the peopl- should * be controlled, con- 
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ducted, and supported by the people In whose genetWg- 
efforts for Its upbuilding I have been permitted -supply 
cooperate/' A resolution of appreciation of Mr Kocke* 
feller’s generosity, adopted by the trustees, states that 
altogether the sums received from him amount to 
y,000,000! The trustees, too, are able to say In their 
resolution *—“ Mr Rockefeller has never permitted the 
University to bear hls name, and consented to be called 
Its founder only at the urgent request of the board of 
trustees He has never suggested the appointment or 
removal of any professor Whatever views may have been 
expressed by members of the faculty, he has never indi¬ 
cated either assent or dissent He has never Interfered 
directly or indirectly with that freedom of opinion and 
expression which Is the vital breath of a university, but 
has adhered without deviation to the principle that while 
It Is Important that university professors In their con¬ 
clusions be correct, It Is more important that In their 
teaching they be free " 


SOCIETIES AND ACADEMIES. 

London 

Royal Society, January 1 a.—SirA. GeUtSe,K.C.B .president, 
in the chair—Prof H L Oallsifttfar and H Mom 
The absolute expansion of mercury —Dr R. W Qray 
and Sir W Ramsay The density of niton (radium 
emanation) and the disintegration .theory—Prof J $ 
Townee id The charges on Ions In gases, and some 
effects that influence the motion of negative Ions The 
experiments on charges on Lons in gases which had 
previously been made with air only have been extended to 
oxygen, hydrogen, and carbonic acid The value of the 
ouantity Ns for the negative Ions Is in all cases very near 
the value 123 x 10”, which corresponds to a charge, e, 
equal to the charge on a monovalent atom The Ions 
were produced by secondary RGntgen rays, and it was 
found that when non-pcpetratlng rays were used the value 
of Ns for the positive Ions was practically the same as 
for negative ions, but is much larger when the penetrating 
rays are used, showing that In this case some of the 
positive ions have double charges The motion of the 
negative Ions Is considerably changed by carefully div¬ 
ing the gases, and the results of the experiments may be 
used, In conjunction with the determinations of the veloci¬ 
ties made by Mr Lattey, to determine the apparent mass 
of the negative Ion, which diminishes at low pressures as 
the electric force is increased For a given force, the 

I iressures at which the effect of drying becomes appreciable 
s higher in hydrogen than in oxygen, and much less In 
carbonic add than In the other gases—F W Aston 
The distribution of electric force In the Crookd* dark 
space The method used in the Investigation Is <tie due 
to J J Thomson, and consists In shooting a beam of 
homogeneous kathode rays transversally through the dis¬ 
charge, and observing the deflection of the beam at various 
points The results bo obtained are free from the very 

serious objections which may be urged against the 
*' sounding-point ” methods used by previous observers 
The electric force In the negative "glow is found to be 
negligibly small, while within the Oooket dark space It 
is satisfied within experimental error by the simple 
formula /*{D-x), where D is the length of the dark 
space, x the distance from the kathode, and p a constant 
This result Indicates the presence of a uniform charge of 
positive electrification within that region The distribu¬ 
tion Is the same for all gases, pressures, and currents 
used By integrating the forces so obtained, the potential 
fall across the dark space is calculated, and is found In 
all cases to agree within experimental error with the 
actual potential between the electrodes The large and 
abrupt fall of potential at the surface of * the kathode 
found by other Investigators Is probably a result of faulty 
methods, an explanation of which Is suggested —Dr P E. 
•haw: The measurement of end-*tandardf of length A 
continuation of work published In Roy $oc Proc. 
(December i> 1905)* In recent years the authorities it 
the National Physical Laboratory have been required to 
measure and test end-standards with unprecedented 
accuracy As a result, the faults of the standards and Of 
the measuring machines have come to light In tWS 
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mp*r m account h given (i) Of Improvements in the 
ffiainew and parallelism of the standards, (a) of changes 
Introduced In the author's measuring machine to cope 
with the more accurate standards It is easy to get con¬ 
sistent readings of length provided the standard Is not 
moved. but if, as is required, the standard Is moved, it 
Is a difficult mechanical problem to provide a movement 
so nearly parallel that the readings before and after move¬ 
ment shall be consistent Curves and tables are given 
showing the degree of accuracy at present obtained A 
great advance in refinement Is expected on the present 
fines of work. 

Llnnean Society. December 15, i9io.~Dr D H Scott, 
P R,S , president, In the chair —Dr O ttmpf Report 
* On the International Botanical Congress, held at Brussels 
on May is-oa, 191a The Llnnean Society appointed five 
delegates tor the congress with the view of having the 
different departments concerned in the discussion on taxo¬ 
nomic nomenclature so far as possible represented The 
delegates were Messrs Arber {fossil plants), Cotton (alga, 
lichens, and fungi), Gepp (Musd and Hepatic*), Henry 
Groves and Dr Stapf (phanerogams and vascular crypto¬ 
gams, and Mr. H Groves also Char cess) Phytogeography 

was not taken especially into account, as Mr Tans ley, 
t he delegate of the Cambridge Philosophical Society, joined 
Section 111 —R W H Row Non-calcareous sponges 
from the Red Sea, collected hy Mr Cyril Crossland The 
present report contains descriptions of seventy-seven 
species, belonging to forty-four genera, of which thirty- 
one species and four genera are new to science The 
total sponge fauna of the Red Sea now Includes no fewer 
than 187 species, but this Includes certain forms only 
found In the Gulf of Aden The Red Sea sponge fauna 
•bows a very great similarity to that of the Indian Ocean, 
no fewer than eighty species being found common to the 
two regions Of these eighty species, sixteen occur along 
the coasts of East Africa or on the Islands near by, twenty- 
five occur in Ceylon, and no fewer than thirty-one In the 
East Indies and Australia As a result, the Indo- 
Australian region, as defined In the report on the 
Monaxonla of the ChaUengtr expedition, has been enlarged 
to Include the whole of the Indian Ocean and the adjacent 
seas, and It Is suggested In this report that a division 
into western and eastern areas can be made along the 
sixty-fifth meridian of east longitude The fauna of the 
Red Sea, not only as regards sponges, but In general also, 
shows a very close relationship both In character and 
species with that of East Africa, and that of Ceylon with 
the Australian fauna Another Interesting feature of Mr 
Cross land's collection is the presence of three species 
previously only known from the Mediterranean area, or, 
at any rate, the North Atlantic It is suggested that 
these forms have migrated thence Into the Red Sea 
through the Suez Canal—R S Adamson Notes on the 
comparative anatomy of the leaves of certain species of 
Veronica Thirty-eight species of the genus, native* of 
New Zealand, have been examined, which show great 
variation of form All are more or less xerophilous and 
evergreen One of the most noticeable features Is the 
formation at the leaf-insertion of a patch of cork-cells 
which completely cuts off the continuity of tissues except 
for the bundle those cells are formed by a phellogen and 
may appear In the first year of the three during which the 
leaf persists The species show. In general, a series of 
Increasingly xerophilous types of leaf structure from 
forms with large leaves with normally differentiated mem- 
phyll, through those with quite homogeneous structure, to 
forms with scale-like leaves with corresponding anatomical 
modifications The (ess xerophilous species have hvda- 
thodes at the leaf-apex that may be modified In various 
ways, these are absent In the more xerophilous forms 
Stomata are protected In various ways, especially by 
cuHcular expansions over the pore, and by depression of 
the guard-cells below the surface. The xercphiloin nature 
of the leaves can be correlated to some extent with the 
climatic conditions In the native habitats 

Ifpfheaatieal ffodetv Jantwur ?* —Dr H F Baker, 
president, In the chair —T C Latvia A property o t the 
number 7 —Prof E. W H sS s sa The fundamental 
theorem relating to the Fourier constants for given func- 
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tkMs—Prof H M Maodoaaid The Integration of the 
equations of propagation of electric waves —Dr W« H*. 
Young The fundamental theorem in the theory of func¬ 
tions of a complex variable—Miss H P Hudson Thn 
3-3 blratkmal transformation in three dimensions (second 
paper) 

Paws 

Academv of 8ctenrei, lunuary 0 —M Armand Gautier 
in the chair —Emile Rloard A singidar integral equa¬ 
tion —A Lavwba The resistance of gbats and sheep to 
trypanosomiases the tong duration of acquired immunity 
following these diseases Both sheip and goats are 
susceptible to moat of the trypanosomiases, but the attack 
Is usually slight and followed bv cure, whilst In most 
other animals the termination is fatal The serum of a 
sheep two and a half years after cure from an attack 
of T dtmorphon Is active, and protects mice against the 
attack of the same organism Similar results were 
obtained from the serum of the goat —M da Fororand 
Some probable chemical properties of radium and Its 
combinations From thermochemical data for the metals 
of the alkalis and the alkaline earths, and the position 
of radium in this series, thermochemlcal data are calcu¬ 
lated for radium and its compounds From these data it 
la reasonable to assume that the hydroxide will be r little 
more stable than baryta, but a little more easily dissoci¬ 
able than sodium hydroxide, the oxide RaO should be 
easily converted into the peroxide RaO t at a red heat, and 
radium carbonate should be decomposed with some diffi¬ 
culty at a red heat The existence of a hydride (R&H a ) is 
also predicted — M Lulaot Tho variable brightness of 
certain stars of the type of 8 Cephel On the basis of 
certain assumptions, the changes in brightness are calcu¬ 
lated, and the curves thus obtained compared with the 
experimental data, with satisfactory agreement—Charles 
Hordmann The effective diameters of the stars 
Starting with the effective star temperatures determined 
by the author's stellar photometer, the effective diameters 
of ten stars are calculated It is found that stars the 
effective temperature of which are higher than that of 
the sun have the smallest diameters, the contrary holding 
for stars cooler than the sun —M La Port An interpola¬ 
tion formula established with a view to some practical 
applications — M Homblnekl The relation existing 

between the thrust of a propulsive helix when fixed and 
when attached to a body In motion In the air —Pierre 
Wolao A new property of the magnetic molecule If the 
molecule Fe, 0 4 In magnetite possesses four degrees o# 
freedom of rotation, the value of the specific magnetisa¬ 
tion at the absolute zero will be 977, very near to the 
value QS-Q obtained by Kamerllngh Onnes at the tempera¬ 
ture of liquid hydrogen From the experiments described 
It Is found that at certain temperatures the magnetic 
moment of the molecule Increases suddenly bv quantities 
bearing a simple numerical relation to the magnetic 
moment of tno molecule at low temperatures —I. 
DS oo m bs The definition of entropy and of tempera¬ 
ture Monocyclic systems —J do Kowalski and J 

do Dalorsblckl The Influence of functional groups on 
the spectrum of progressive phosphorescence The sub¬ 
stance* studied were examined In alcoholic solutions (con¬ 
centration 0-05 normal) at about -iqo° C The acids 
examined included benzoic, the three tolulc, three amldo- 
benzolc, three oxybenzolc adds, and also benzonitnle and 
^-tolunltrile — Witold Rronldwakl ThA electrical proper¬ 
ties of the aluminium-magnesium alloys The experi¬ 

ments Included measurements of the electrical resistance, 
thermo-electric power (against lend), and the variation of 
the thermo-electric power with trmpernture, the data 
obtained being given In the form of curves with the per¬ 
centage of magnesium as abscissa The probable exist¬ 
ence of the compounds AlMg and Al Mg, Is indicated, 
but the existence off Al 4 Mg and AlMg , described bv earlier 
workers on the same subject, could not be confirmed — 
Ed Otewvwstet A general method for the preparation 
of anhydrous chlorides (see p **83) —J B tendtesiw 
Ketones derived from the three Isomeric tolulc acids The 
method tor preparing ketones, based on the catalytic action 
of thoria, described by the author In a previous paper, has 
been applied to the preparation of fifteen cresvI-nlWl- 
ketones. The density, boiling point, and melting oe*nt 
of the semlcarbarone ore given for each ketone —M 
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Lmmfrw A now thiophene compound, C,,H t S B » And fdnt 
of its derivatives Tne neto compound was isolated from 
the products of the reaction of sulphur and naphthalene 
vapour when passed through an Iron tube at a red heat 
Its composition is probably either phenoth!oph$ne or 
phenodlthtophene An account Is given of the behaviour 
of the new compound on oxidation — \ Wahl The 
condensation of acetic ester with Its higher homologues 
Contrary to the views held up to the present, the con¬ 
densation of aceftc ester with its homolbguM by means 
of sodium Is possible In certain cases Details are given 
of the preparation of butyrylacetic ester by this reaction 
■1— Jean Pyhowfcl A new source of natural mdlorubber 
A method of utilising Jeloutong, resulting from the 
coagulation of the latex of Dyera costulata —L 
MsrlS fhsm The rules of Naudln and the lawn of 

Mendel relating to hybrids The examples described are 
not In accord with Mendel's laws, but fully agn o with 
the rulfs given by Naudln In 1861—JuUs Lsursnt The 
physical conditions for the resistance of the vine to 

mildew —Rend Mslrs and Adrien Tlson Researches on 
some Clndochytnarox —P Olwiw 4 and L Plssot The 
process of casei fi cat ion in human tuberculosis—Ch 
Janwt The existence of a chordo^onnl organ and of n 
puUatile antenmry vesiculc In the bee, nnd on the 

morpholog) of the lund of this species—Mfrcd Anfot 
The value of the magnetic elements ut the Va!-Joveux 
Observatory on January 1, 1911 —Alfred Angst The 

earthquake of January 3-4, 1911 The earthquake, the 
epicentre of which nppoared to be in O ntrnl Asm, was 
recorded on the seismograph of the Pure Snint-Maur 
Observatory, and was the most violent hitherto recorded, 
the amplitude being outside the range of the recorder for 
about six minutes The vibrations of the ground were 

sufficient to disturb the magnetographs —Ixnus Fabry 
The earthquake of Jnnuarv 3, 1011 Details of tho 

records of the seismograph at tlw Ohservatory of 
Marseilles —Henri Bourvst Remarks on the preceding 
communication 

Calcutta 

Afliattc Societv of Bengal, December v, 191a— 
P C My and Jitendra Nath Mfcehlt Methylamint 
nitrite When mercuric nitrite solution is treated with 
dilute ammonia, a precipitate of dlmercurnmmomum 
pi trite Is formed, and ammonium nitrite remains In solu¬ 
tion (Trans , 1902, Ixxxi , 644I Recently a solution of 
mercuric nitrite was similarly treated with dilute methyl- 
amine The precipitate which was thus obtained proved 
on analysis to be dimercurammonium nitrite, pure nnd 
simple The filtrate, amounting lo about 25 c c, was 
distilled in n vacuum at temperatures grndunlh ranted 
from 45 0 to 50° —Hem Chandra Dua-Oupta The occur¬ 
rence of Maestnchtlen fossils nt kacth Station (in British 
Rnlurhutinn) 


DIARY OF SOCIETIES. 

THURSDAY January 19. 

Royal Society, at 4 in.—The Action of H faehs tern re net on Gin erne 
and Mannitol Part 11 G S Walpole—The PtmrmA'-ologicnl Art>00 
of South Afrlran Boxwood (Camoma kammstl) Dr W F Dixon — 
A uttngg Inti notion of Red Blood Cells In 1 rypanowmiuU Dr W 
Yorke —The Transformation of Protelda into Fat* during thu Riprnlng 
of Chcew (Preliminary Cotaamnlcetioc.) M Nierenstein —The Action 
of X ray* on the Developing Chick I F Ga«ke11 -(1) Experiment* 
to ascertain if Antelope me* act an a Rhwtvoit of the Virus of Sleeping 
^Idcttesn {Tryp*no*0M* ftmbUnxt ), (■) Experiment* to sncerulnir the 
Daraantr Fowl of Uganda may act as a Reservoir of the Virus of 
Sleeping Sirlnwsn ( Tryfi+ntttmm gmmbienu) Colonel Sir D Bruce, 
F R S. and others. 

Royal Institution, at 3 —Recent Progrem in Astronomy F W 
Draco, PR S., Astronomer Royal 

I innban Society, at 8. 

Royal Ohoobaphical Roasrrr, at 3. — Research Meeting Neolithic 
Villages in Thaoaly Maa«. tfaea and Thompson. 

FRIDAY, January 30. 

Royal In s t i t u t i on, at 9.—Chemical mod Pbyscal Change at Low 
Temperatures Sir James Dewar, f R S 

Instit u ti on «Of Mechanical Engines**, at B.— Modern Electrical 
Dock-eqittemant, with Special Retrace to Electrically-operated Coal 
hoUu Yin 5 £fl«iaiKlG. H Baxter 

Institution of Ctvil XRQmnn at B —The Design and Costavctioo 
of KetaTrad-coocrate Arches G F Walton. 

TUESDAY, January .4 

Royal iNtfirnmnN, at Heredity Prof F W Mott, F R $. 

Royal A jm msoroLOOiCAL Institutb* at B.is.-*AiuiirerMry Meeting 
Minkbalooical Society, it 3.30.-00 Kaolin F U Butler —Ob 
1. Dr 0 T ft Smith tad Dr G T Prior ,-Xa 
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ImroYsd Form of Total Refrectoomter A. H vfrhln a nn . —A . CMv d[ v 
Ebotrottatic S ep ar et ion T Crook. 

l w»nrun ow op Civil Emoimbbs, at B.—land mo»ameats at Vanril 
Katrine*, N S.W C. W King,—Frnnaade Hirboumb, wasMht 
AwtraUa C. S. R Mow —The Bar Harbour* of Mew Sooth WdNT 
U H. HalUgan. 

WRDNESDA Y t Januabt 15. 

Royal Society of Arts, at fl —Motor Tnunport In Gnat Britain and 
the Cdoalea H M Wyatt. 

Institution of Mining and Mbtallubov ai K—AJh um t d dbtw 
stm Nous on Chilian Mills la Rumla H C Baytdoo.—Note* eg 
Placer Mining, with Special Reference to Hydraulic Slaking M A 
Loggia. 

Geological Society si B —1 he Skotnar Volcanic Rories (Pembrokeshire) 

H H Thomas.—Some African t v id once for the Flanetbmal Hypothesis f 
UHL Schwsn. 

British Astronomical Association at 3. 

THURSDAY, January *6 . 

Royal Society, at 4 yx—Probable Papers Memoir on the Theory of 
the Partition* of Number*. Pan V Paninocn in TwodlaaiiMiBlt 
Specs Major P A. MacMohon, F R .9 — I he Origin of Magnetic 
Storms Dr A SchuMer, K R b —On the Fourier Constants of a 
Function Dr W H Young, JUS —On the Energy and Distnbntloo 
of Scattered KOntgon Radiation T A Crowther —On some new Fact* 
connected with the Motion of Oscillating Water Mrs. H A) non. 

Royal Institution, at 3 —Recent Pragma in Astronomy F W 
Dyson, F R S , Astronomer Royal 

Institution or h i.kctkical Knonerrs. ai B.—Long Distance Trans¬ 
mission of Flecirical Energy W T Taylor —Extra High P i 0—1 19 
Transmission Lines K Borlase Matthews and C T Wilkinson. 

FRIDAY , January *7 

Royal Institution, at 9 —Radioactivity as a Kinetic Theory of a 
Fourth State of Matter I n»f W H Bragg, i K & 

Physical Socinty at 5 (at Univaislty College) -A Demonstration of 
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* * THR SCIENTIFIC MEN OF AMERICA 
(i) Amerffan Men of Science A Biographical Direc¬ 
tory* Edited by J. McKeen Cattell Second edition, 
-fp. viil+576, (New York The Science Press, 
1910) 

(3) Leading American Men of Science Edited by 
D S. Jordan Pp. vll+471. (New York Henry 
Holt and Co, 1910) Price 1 75 dollars net 
HESE two books bear very similar titles, but they 
are nevertheless of totally different character, 
for whilst the first is an exhaustive dictionary of all 
the men of science at present living In the United 
States and Canada, the second consists of a series of 
biographical sketches of seventeen men of science who 
have all passed to the majority, but the period of 
whose activities range from the time of the founda¬ 
tion of the American Republic until last year Prof 
Simon Newcomb, who contributed one of the sketches 
to this volume, is himself the subject of another, and 
he died as lately as June 11, 1909 
(1) Turning our attention to the first volume, we 
may say at once that it constitutes a most valuable 
record Under each name are given all the particu¬ 
lars which can be crammed into a small paragraph 
We are informed not only a9 to the nature of each 
man’s present position, but also as to that of every 
other position which he has occupied since graduation, 
and an outline of the nature of his contributions to 
scientific knowledge is appended A full list of his 
degrees and other academic distinctions is likewise 
given For the compilation of such a record no one 
could be better fitted than the editor, Prof McKeen 
Cattell, who has taken such a large part In the 
organisation of American science, and is sometimes 
affectionately nicknamed by his colleagues, “the Lord 
Pooh-Bah of American science " The only doubt 
which rises in one’s mind as to the utility of so com¬ 
plete a work is occasioned by the very frequent 
changes of position which occur in the American 
scientific world, for whereas in the older Eastern 
universities the tenure of a chair Is almost as secure 
as in Europe, it is of the slenderest character in many 
of the newer institutions Cases are not unknown of 
a newly-appointed president 41 sacking" almost 

half his staff, but the situation is not without its 
compensations, for dismissal by no means connotes 
disgrace, and the discharged members of the staff 
usually succeed in finding other posts before long 
The book which we are considering now appears 
In its second edition, but its first edition was issued 
in 1906 If it is to servq as an accurate guide to the 
addresses and positions of American men of science 
a new edition every year will be required To 
the alphabetical list of names, Prof. Cattell has 
added about fifty pages dealing with the conclusions, 
at which he arrived by the use of statistical and 
graphic methods on the mass of material out of which 
the book is constructed. We may be permitted to 
hesitate 1 before accepting Prof Cattell's belief* in the 
possibility of quantitatively estimating the 11 amount ” 
of scientific ability which an investigator possesses 
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hxtf Cattell secured the cooperation of j» "Iqidlng j 
men " of science, to whom were submitted 
of their colleagues In their respective sciences. Thes%* 
names were then arranged In order of merit ty'each 
of them, and the final position of each man of science 
in the scale of merit was determined by the average 
of the positions assigned him by dlls “ ]udldal> coda* 
mittee" of his colleagues It seems to us thgt the 
11 probable error" Involved in these estimates Is so 
large as to vitiate almost entirely the value qf thq^ 
tables Some of the minor conclusions, however* ' 
which Prof Cattell draws are of interest Judged by 
the number of scientific positions and by the number 
of men of science bom there, Boston and the surround¬ 
ing parts of the State of Massachusetts fcre stUi the 
Intellectual centre of the country The States of the 
middle west rank high when we consider the very 
recent origin of their universities, whilst the soqth 
constitutes, relatively speaking, an 44 intellectual 
desert" 

Prof Cattell has some weighty words to say about 
the inadequacy of the remuneration doled out to those 
who give their lives to scientific work Neat to the 

bearing and rearing of children/* he considers that 
creation in science and art is the most important 
service that can be rendered to the State, and he adds 
that 

14 No one can know that his work is of value except 
by the reflected appreciation of others, and in the 
existing social order the most adequate expression of 
this appreciation is direct payment for services ren¬ 
dered." 

And again — 

14 If the scientific man in the government service 
receives the salary of a clerk and is subject to the 
orders of a superior he will be treated like a clerk, 
and in the end will deserve no better treatment ’’ 

Space forbids us to pursue this important subject 
further, but now that the dally Press is endeavouring 
to find reasons for the aggressive vigour of the Ger¬ 
man nation in commercial matters, there Is irre¬ 
sistibly recalled to the writer’s mind the occasion on 
which he joined in the International Zoological Con¬ 
gress in Berbn On that occasion the Imperial 
Government placed at the disposal of the congress 
both Houses of Parliament Important members of 
the Cabinet were deputed to assist at the general 
meetings, and the streets of Berlin were cleared by 
a police force, whilst the Kaiser 14 reviewed" a pro¬ 
cession of members of the congress The Imagination 
staggers in the attempt to picture this state of affain 
m England, but one cannot help wondering whether 
the attitude of respect to pure knowledge displayed 
in such acts has not just as much to do with Ger¬ 
many's success as her judgment in the matter of 
tariffs. 

(3) The seventeen essays contained In the volume 
entitled 44 Leading American Men of Science" are of 
very unequal merit Some of them, notably that by 
Mr Slosson on Count Rumford, and those by M*. 
Stone on the two American ornithologists, WUson 
and Audubon, are charmingly written, mid a great 
deal more interesting than most 44 short-story" 
r om an ces, bat other s, possibly on account of their less 

O 
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interesting subject-matter, are much duller compila¬ 
tions lhe title “American*’ is given its widest pos¬ 
sible connotation, for whereas Benjamin Thompson, 
later Count Rumford, was bom in America, and with 
American versatility, served on both sides in the Revo¬ 
lutionary war, yet the whole of his scientific career 
was passed in Europe, and in London he founded the 
Royal Institution, on the other hand, Louis Agassiz 
was born m Switzerland, and only went to Atnencn 
as a man of science of established reputation when 
he was forty years of age The word “leading 1 ’ 
also by no means always signifies pre-eminence in 
research, for amongst the seventeen immortals we find 
the names of chemists like Stillman, and zoologists 
like Baird and Goode, who are remembered rather for 
their successful efforts to build up scientific institu¬ 
tions than for “ epoch-making " research The twp 
last-named are associated with the development of the 
United States Fish Commission, and Dr Goode, in 
addition with the building up of the National Museum 
in Washington 

But amongst the most interesting biographies from 
certain points of view is that of Prof Willard Gibbs, 
who devoted his life to the working out of abstruse 
principles in mathematical ph) sics, and produced 
results of such high importance that American 
students studying physics in Berlin were set to master 
the work of their own fellow-countryman, about 
which they had previously known nothing That m 
a country so full of “ hustle” and of the utilitarian 
spirit, a position should be found for such a man in 
which the sole duties were to instruct four or five 
advanced students in his speciality, augurs well for 
the intellectual future of America A similar feeling 
is called to one’s mind by the case of a brilliant 
investigator prematurely cut off, whose name has 
been, as we think, unadvisedly, omitted from this list, 
we refer to Prof Charles Ward Beecher, of Yale, who 
described the anatomy of Tnlobita In his case also 
h» teaching duties were light, and did not extend 
over more than five or six weeks in the year, and all 
the rest of his time was devoted to research, and the 
tangible results of his researches in palaeontology, 
after they had been described in publications, were 
deposited in the museum, which was in this way built 
up If with Prof Cattell we consider that 

“If he is to be regarded as a benefactor who makes 
two blades of grass grow in the place of one his ser¬ 
vices would be Immeasurably greater who could enable 
two men of science to flourish where one had existed 
before,” 

then the University of Yale, to which Prof Willard 
Gibbs also belonged, must take high place in the 
rank of benevolent institutions 

One of the most valuable features of the volume 
under review is the account which it gives of the in¬ 
vestigations of those of its subjects who were renowned 
for research* This account is presented in such a way 
as to be intelligible to the reader who is not a specialist 
The editor. President Jordan of Leland Stanford 
University has prefixed a preface In which are some 
things we!; worthy of being emphasised “ In the ex¬ 
tension of coordination of human experience,” he says, 
“lies the only permanent wealth of nations And in 
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this view is found the keynote of the present volume " 
Again — 

“As we understand better the universe around us 
our relations to others and to ourselves, the behaviour 
of our race becomes rationalised It becomes possible 
for us to keep ourselves clean and to make ourselves 
open-minded, friendly, and God-fearing ” 

The spirit to which these lines give expression and 
which is reflected in the lives recorded in this volume 
is the better leaven of democracy While to many at 
a distance the American Republic seems a seething 
mass of blatant and utterly unscrupulous commercial¬ 
ism in which the professor is regarded by the rich as 
a mere hired servant, and by the poor as a half lunatic 
’crank,” yet on a nearer view it is seen that his dis¬ 
interested devotion to truth does not fail of its reward, 
for nowhere else in the world are the dicta from the 
professorial chair given such wide publicity by the 
Press, and nowhere else have they such influence with 
the “ sober second thoughts of democracy ” 

E W M. 


HIE FABRIC OF PHARMACY 
Chronicles of Pharmacy By A C Wootton Vol 1 , 
pp. xu+ 428 Vol 11 , pp v + 333 (London Mac¬ 

millan and Co , Ltd , 1910 ) Price, two vols , 21 s 
net 

N the preface to this very interesting and attrac¬ 
tive work, Mr Wootton tells his readers that his 
original intention was to trace back to their authors 
the formulas of the most popular of our medicines, 
but that during the course of his researches he was 
tempted to stray into various by-paths Few of those 
who take up the “Chronicles of Pharmacy" will re¬ 
gret that the author succumbed to such temptation and 
extended his investigations beyond the limits to which 
he had originally intended to restrict them 
The title is well chosen The work does not pro¬ 
fess to be a systematic history of pharmacy but a 
series of contributions in which the author shows how 
lungs, quacks, philosophers, priests, men of science 
and others have contributed to build up the fabric of 
pharmacy and mould it into its present form It has 
been well said that no subject can be thoroughly 
grasped and properly appreciated until its history is 
known, and this is undoubtedly true of pharmacy, 
yet how few pharmacists have any adequate know¬ 
ledge of their profession or of the long series of modi¬ 
fications through which many of the preparations they 
dallv handle have passed before acquiring the com¬ 
position given to them to-day? Such information 
Mr Wootton now offers them, and in a form so 
fascinating that, having once commenced to read, it 
is difficult to lay the work aside until the end is 
reached From first to last the attention of the reader 
is riveted to the subject by the romance which the 
author has so skilfully delineated. 

The work is divided into twenty-four chapters 
From the first, which deals with the myths of phar¬ 
macy, the author passes to pharmacy in the time of the 
Pharaohs, of the blble, of Hippocrates, of Galen, of 
the Arabians, and of Great Britain "Dogmas and 
Delusions,” "Masters in Pharmacy,” "Royal Phar¬ 
macists,” “Chemical Contributions to Pharmacy/ 1 
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*nd li Medicines from the Metals 11 complete the first 
volume Of the ten chapters in the second volume 
the most interesting are "Animals in Pharmacy," 
"Some Noted Drugs," "Familiar Medicines," "Noted 
Nostrums," and "Names and Symbols" 

The state of pharmacy in the time of the Pharaohs 
is illustrated by a very concise but sufficiently com¬ 
plete account of the celebrated Papyrus Ebers, which 
Is made more realistic by the reproduction of one of 
its pages Comparison of the preparations prescribed 
Ip this historically invaluable collection of recipes with 
those employed in this country three thousand years 
later affords food for reflection, such comp inson is 
easy, for several of the paragraphs are literally trans¬ 
lated, and can be read side by side with several from 
Cockayne’s " Leechdoms, Wort cunning and Star- 
craft," which soon follow in the same volume The 
chapter in which these are quoted ("Pharmacy in 
Great Britain ”) makes very Interesting reading for 
British pharmacists Here the reader is introduced 
to a number of celebrities who have taken active part 
In the development of pharmacy in this country, and 
is made icquaintcd with the circumstances that ulti¬ 
mately resulted in the formation of the Pharmaceu¬ 
tical Society of Great Britain 
But perhaps the most interesting and certainly the 
most novel chapters in the work are the three that 
deal with "Noted Drugs,* “ Familiar Medicines," and 
"Noted Nostrums " In them the author was at his 
best, and it Is not difficult to see that these were the 
chapters that lay nearest his heart They constitute 
the first systematic attempt to compile a history of 
preparations and medicines the names of many of 
which are household words Black dnught, diach\- 
lon plaster, Dover’s powder, sal volatile, hiera picra, 
and many others ure discussed 1 he expert will 
speedily realise the lengthy and patient investigation 
that must have been needed to discover and sift the 
facts here presented in small compass Full use has 
evidently been made of the literary treasures in the 
library of the Pharmaceutical Society, where Mr 
Wootton was frequently to be seen deeply engaged 
In the study of old volumes Probably few phar¬ 
macists are aware that the original formula for 
diachylon plaster was compiled during the reign of 
the Emperor Tiberius, or that hiera picra could be 
purchased in Rome or Alexandria two thousand years 
ago as it can be in London to-day, in both cases the 
principal constituents have remained the same though 
the adjuncts have varied So also the chapter on 
“ Noted Nostrums " contains most instructive accounts 
of remedies so familiar to the pharmacut as James’s 
fever powder, Ward’s paste, St John Long’s liniment, 
Warburg’s tincture, and others Moreover, jt is im¬ 
possible to read these cliapters without insensibly 
acquiring a considerable knowledge of the changes 
through which pharmacy Itself has passed 
Mr Wootton’s “Chronicles of Pharmacy" must be 
regarded as a very valuable contribution to the history 
'of pharmacy, particularly In this country It is 
written in scholarly style, is of absorbing Interest, and 
Shows abundant evidence of painstaking Research 
though the pleasure felt In perusing it Is tempered 
With regret that the author should not have lived 
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to see the publication of his work, it is fortunate he 
should have had, m Mr Peter M&cEwan, an accom¬ 
plished literary friend, able and willing to undertake 
the task of revising the proofs before the work wav 
finally submitted to the public 

Hbnhy G Grbbni&h 


THE CHICAGO TEXT-BOOK OF BOTAtiY 
A Text*Book of Botany for Colleges and Universities* 
By Prof J M Coulten, late Prof C R Barnes 
and Prof H C Cowles Vol 1 , Morphology and 
Physiology Pp vm + 484+xii (New York 

American Book Co , 1910 ) Price a dollars 

I T is u difficult task, nowadays, to write a text-booto 
of botany, because the subject has become so 
large as to render it impossible to treat even the more 
important sections of it within reasonable limits of 
space Any attempt of this kind must be judged on 
the basis laid down by the authors, and from this 
point of view we think the new Chicago text-book has 
scored ft distinct success 

The subject-matter is divided into morphology, 
dealt with by Prof Coulter, physiology by the late 
Prof Barnes, and ecolog\ by Prof Cowles In the 
volume just issued the first two topics are treated 
The section of ecology will, wc understand, be pub¬ 
lished shortl) The book as a whole is organised on 
the general plan of stud\ pursued at the Hull 
Botanical Laboratory of the Lniversity of Chicago, 
and general interest will be aroused in its appearance 
since this laboratory is one of the most active centres 
of botanical research in America 
We confess to a feeling that the subject has suffered 
from compression, but it nny be taken, after all, that 
the text-book is rather a reminder than a source of the 
more important topics of instruction given in the 
lecture-room and the laboratory One feels this, espe- 
cinll) in the portion dealing with morphology Prof 
Coulter must have found it a hard task to pick out of 
the immense mass of material just the matter that 
would best serve his purpose, but wc fancy that many 
who belong to a class more advanced than those who 
are officially known as students, will find the book 
useful He has, we think, very successfully eluded 
the rather stereotyped grooves, and has modified 
the perspective of his part of the work There is a 
freshness, nnd that indefinable sense of first-hand 
acquaintance with the matter in hand, which in spite 
of the inevitable brevity imposed by limitations of 
space, cannot fail to appeal favourably to the reader 
After a general survey of the various groups of plants, 
in which not only the results pf recent work arc incor¬ 
porated, but a large number of new figures are In¬ 
troduced, Prof Coulter concludes with a chapter on 
organic evolution It need scarcely be said that the 
pages devoted to this question are interesting, but 
we feel inclined to join issue with the author on one 
point In dealing with variation, he says that the 
difference between what is known as natural selec¬ 
tion and mutation consists m the fact that the former 
deals with fluctuating variations which are small, 
while the latter depends on large variations But 
surely the matter is oat «eally a quantitative but a 
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qualitative one* Fluctuating variation* may Jbe (and 
sometimes are) very considerable, while mutational 
changes may be extremely small The difference be¬ 
tween them may perhaps be best appreciated by say¬ 
ing that a fluctuating variation is the outcome of 
a changed environment on an otherwise unchanged 
mechanism, whilst a mutation is the result of a 
changed internal mechanism, and even with a con¬ 
stant environment the product will not be identical 
with that of the unchanged type reacting with a 
similar environment It is the change of the vital 
machinery which necessarily will shift the metabolism 
of the organism into a new channel, and henceforth 
will produce a new form, stable, until once more the 
constitution, or chomlco-mcchanical framework of the 
race, undergoes further modification The change 
Itself may be small or it may be large, but it is 
essentially in its occurrence at all, and independently 
of its magnitude, that the production of a mutation 
depends Furthermore, that to this new constitution 
u owing the circumstances that mutants are on such 
a different plane from fluctuating varieties so far as 
reversions are concerned It may be argued that this 
smacks rather of hypothetical statement than of proved 
explanation of the facts, but it may be urged that 
fluctuating variations nnd mutations at any rate do 
express distmet kinds of variations, that these are 
not thcrely quantitatively different, and that it is 
therefore probable that they depend on the existence 
of different factors, in the two categories 

The second portion of the volume deals with plant 
physiology It is written in the incisive style we 
have been accustomed to expect from the late Prof 
Barnes, the arrangement of the material is good, 
and the mode of presentation appears to us to be 
very well suited to the requirements of those classes 
of students for whom It it designed A cautious 
attitude which Is much to be commended on general 
grounds is observed towards many ’‘explanations*' of 
physiological phenomena Many interesting data not 
commonly met with in works of this kind are in¬ 
cluded, and render the book valuable to student and 
teacher alike 

It will be apparent from the foregoing that we 
expect the “Chicago Text-book” to take its place 
as n valuable addition to the class books of botany, 
and we hope the appearance of the concluding part 
iriHv not be long delttied J B F 


PRACTICAL ZOOLOGY 
Letifadin fiir das zoologisehe Praktikum By Prof 
Will) Kukenthal Funfte umgearbcitcte Auflage 
Pp vm + 320 (Jena Gustav Fischer, 1910) 
Price 7 marks 

1 is a significant fact that no British zoologist 
has yet thought it W'orth while to write a text¬ 
book of practical zoology on the lines of Prof 
Kukcnthbi's admirable work, which has now reached 
its fifth edition The reason is perhaps to be found 
in the fut that zoology is so very lightly esteemed 
b> thoseVWho have the ordering of our educational 
system For this no doubt zoologists themselves are 
largely to blame The specialisation of original re¬ 
search during the last twenty years has led to the 
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accumulation of an enormous number of facts, which, - 
though valuable and interesting In -themselves, ant ^ 
from the educational point of view to a very large 
extent redundant 

The student is expected to familiarise himself with 
a vast mass of minute morphological, embryologies!, 
and systematic details, as well as with a great deal 
of more or less speculative matter, much of which 
has not yet stood the test of time He can scarcely 
see the wood for the trees, and realises that the 
subject has become one of the most difficult, if not 
quite the most difficult, which he can take up for 
examination purposes At the same time, the almost 
complete absence of zoology from our school curricula 
renders the subject comparatively useless from the 
point of view of the student who is qualifying him¬ 
self as a teacher In Germany the study of /oology 
appears to be much better appreciated, and this Is 
probably largely due to the fact that teachers treat 
it more reasonabh and do not expect their students 
to accomplish an impossible task 

The work before us affords an excellent survey 
of the animal kingdom from the laboratory point of 
view It is divided into twenty “Kurse,” each deal¬ 
ing with a special group of animals We do not 
know how long each * Kursus" is supposed to 
occupy, but the subject-matter dealt with in each 
would in this country be regarded ns far too much 
for a single practical class Thus the frog, the 
pigeon, the lizard, and the rabbit ure each <lealt with 
in a single “Kursus,” and so are no fewer than 
thirteen t\ pes of Protozoa Each “ Kursus M consists 
of technical instructions, a general review of the 
group or groups dealt with, and a special description 
of selected t>pcs 

The plan of the work is very well carried out, nnd 
the numerous illustrations are excellent Student* of 
Marshall's * Frog,” or Marshall and Hurst’s Zoology, 
would no doubt regard the treatment of types as very 
superficial, but it is at any rate an open question 
whether it is not more important to gain a really 
comprehensive first-hand knowledge of the animal 
kingdom than to attempt to deal with a very small 
| number of types in great detail It must be 
borne In mind that Prof Kukenthal's book is appar¬ 
ently intended for students of " Hochschule^” who 
are cwily taking a single year’s work in zoology For 
those who are able to take two or three years we do 
not doubt that the mode of treatment adopted in 
the English text-books above named would be prefer¬ 
able for the first yenr, but a work such as that under 
review, sufficiently amplified, is badly wanted for 
more advanced students in this country A D. 


IONISATION OF GASES BY COLLISION. 

1 he Theory of Ionisation of Gases by Collision. By 
Prof John S Townsend, F.R S. Pp xl+88. 
(London Constable and Co , Ltd , 1910) Pries 
3 s 6 d net 

N various papers published during the last ten 
years Prof Townsend has developed a theory of 
the ionisation of gases by collision, and has published 
experimental result* which give It strong eopflflrah 
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itktiL lo this small book he now gives a connected 
statement of all his work. 

The phenomena attending the passage of electricity 
through gases are in many cases very complex, but 
it has certainly been evident of late years that the 
fog which has covered the field of exploration is be¬ 
ginning to lift. Here and there we are able to see 
clearly for a little way and to grasp the relations of 
various points to one another. The simple and satis¬ 
factory theory of ionisation by collision, which Prof 
Townsend has worked out, is an instance of this 
improvement He shows in the first chapter of his 
book how electrons set free by the action of ultra¬ 
violet Hght or other agents fiom one wall of an 
ionisation chamber grow in number as they are 
guided across the chamber bv a sufficient electric 
force Collisions with gas molecules add fresh elec¬ 
trons to the stream, and when the force is not too 
great the number which eventually reach the opposite 
wall Is an exponential function of the width of the 
chamber He bases his explanation on the assump¬ 
tions that (i) an electron must acquire a certain velo¬ 
city before it can ionise a gas molecule by colliding 
with it, (2) n successful collision adds one, and only 
one, electron to the htream, (3) an electron after a 
collision, successful or not, has lost all the energy it 
previously possessed, and starts its career afresh 
These assumptions tan hardly be quite accurate, and 
the remarkable agreement between the calculated and 
the experimental results seems almost more than there 
it any right to expect It is quite a satisfaction to 
find that the agreement docs not hold in extreme 
cases, and that the failure is, as the author points 
out, in the right sense The third assumption is cer¬ 
tainly not always true. Prof Townsend has himself 
shown, in latir papers not discussed in this book that 
an electron can acquire considerable energy in an 
electric field when moving through a very dry gas, m 
other words, that the electron does not then give up 
all its energy at each collision Again, it is interest¬ 
ing to find that < lectrons are not to be supposed to be 
Incorporated w ith the atoms with which they collide, 
or at least that it has been found possible to ignore 
such an effect If the idea is a correct one, it seems 
unbkely that krays can ever be Incorporated with 
atoms with which they collide Thus the undoubted 
success of Prof Townsend's theory opens up further 
questions of great interest 

In the second chapter it is shown that the positive 
ions must acquire far more energy than the negative 
before they can ionise. It is only when the electric 
force is very great that the influence of the positive 
km is perceptible When, however, the force reaches 
a certain value the combined action of the positives 
and the negatives is sufficient to multiply small 
Initial ionisation indefinitely, and there is a “dis¬ 
charge" The “sparking potential" can be calcu¬ 
lated from the ionising coefficients of positives and 
negatives, as previously found by experiment, and 
here again there is an excellent agreement between 
cafculAtkm and actual test A careful explanation is 
also given of the difference between the sparking 
potential and the potential necessary to maintain a 
discharge once started 
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The argument of the book Is generally quite dear, 
but there are occasional obscurities On p ^3, for 
example, the statement 19 confused, though essentially 
accurate of course “ The element dy of these paths * 
is not a proper phrase 

The book is a welcome record of very useful and 
interesting work 

TWO PHOlOGRiPHIC ANNUALS 

(1) Penrose's Putortal Annual 1 he Process Year 
Booh Edited by W Gamble Yol xvi , iqio-ii 
P p. x+192 (London A W Penrose and Co, 
Ltd , n d ) Price 5? net 

(2) The Bntuh Journal Photographic Almanac, lqn 
Jubilee issue Edited by George E Brown Pp 
1348 (London Henry Greenwood and Co , n d ) 
Price u net, cloth, is 6 d net 

(i 5 " w PT*HE Process Year Book" has for its 
1 object the display of specimens of work 
done by each of the many and various processes of 
reproduction Care is taken that each process is 
represented by a sample obtained with the maximum 
of efficiency of that process The volume thus gives 
the reader an idea of the standard of the workman*- 
ship of to-dny attained m each case, mid also n com¬ 
parison between the different kinds of results that 
can be secured 

There is no doubt that mam of the processes of 
reproduction of to-day aie reallv very fine, and a 
glance through these pages will probably make the 
rea'der think that it seems sea 1 cel\ possible to pro¬ 
duce better work Yet those who ore closely asso¬ 
ciated with the subject, and they ire the people who 
know the true failings, take a somewhat pessimistic 
view Thus the editor in last \ear's annual was of 
the opinion that the beautiful processes were on the 
downward grade, and in this volume he states “it 
cannot ba said that the situation is much changed ” 
The race for speed and large output, coupled with 
no time or desire to experiment, are among the 
reasons he gives for this halt, or rather retrograde 
movement 

Nevertheless the volume before us demonstrates 
that a very high stage of efficiency has already been 
reached, and it is possible that because such rapid 
progress in advancement as previously made is not 
maintained now, this pessimistic view is held 
The amount and quality of the work embodied in 
this volume is a credit, not only to the editor, Mr 
William Gamble, but to the publishers, Messrs Percy 
Lund Humphries and Co , Ltd , and the proprietors, 
Messrs A W Penrose and Co, Ltd A large 
number of brief but interesting chatty articles on 
various branches of the subject are interspaced among 
the large number of illustrations, and the variety 
and high standard of the latter are to be highly 
commended. 

Every trouble has been taken to give credit to those 
who have contributed to the volume, and it may be 
said that this issue even excels the very excellent 
volumes which have been noticed before in these 
columns • 

Not only wUl ‘the book be of high interest to all 
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acquainted with reproduction processes, but it should 
bo consulted by those who wish to gain an Idea of the 
many methods available Aa a picture book alone 
the volume 1 h cheap at the price of 5 s 

(a) This very serviceable publication celebrates its 
jubilee in the present >ear. This series of almanacs 
commenced its life as a wall or sheet calendar, and 
appeared as a supplement to the British Journal of 
Photography in the year i860 The current volume 
is decided!) bulky, and weighs 2 75 lb Nppropri- 
ately, it passes in review its past history, and con¬ 
tains a number of portraits of editors and publishers, 
past and present 

Our photographic readers are all familiar with the 
general nature of the contents of recent issues, so 
that it is not necessary to recapitulate these The 
epitome of progress, contributed by the editor, is a 
conspicuous feature as usual, and gives a ver) use¬ 
ful set of classified abstracts of papers, communica¬ 
tions, and articles describing the progress made in 
technical photography, which have appeared in the 
British and foreign Press during the twelve months 
ending October 20, 1910 This alone occupies about 
140 pages Another subject treated, most helpful to 
those who cannot make themselves acquainted with it 
first hand, is that which deals with recent novel in¬ 
troductions in photographic apparatus, the eighty-six 
pages devoted to this are deserving of close attention 
The formula for photographic processes, covering 
sixty-seven pages, and the instructions for the use 
of commercial photographic materials, occupying 
sixty-five pages, are valuable features to have brought 
together under one cover The various tables— 
chemical, exposure, optical, &c —and the directory of 
photographic bodies nnd societies, all of which are 
brought well up-to-date, seem to show the mass of 
useful material embodied in this almanac 

No mention has yet been* made of the useful and 
well-indexed advertisements, which take up nearly 
two-thirds of the 1^48 pages, that compose the 
volume Ihesc in themselves are very handv for 
reference The jubilee number is thus a fitting 
volume for the occasion, and should, as usual, be in 
every photographic studio or laboratory 


GEOLOGY AND JANDSCAPh 
Geologische Charakterbtlder Edited by Prof Dr H 
Stille Heft li , Grosse erratische Blocke 1 m nord- 
deutschen Flachlandc B> F WnhnschafTe Pp 
v + 6 plates Price 360 marks Heft iii , Das 
Kirstphn nomen By A Grund Pp 111 + 6 plates 
(Berlin, Gebrdder Borntraeger, 1910) Price 480 
marks 

HE object of these “ Charakterbilder " is to provide 
geologists with a series of illustrations of natural 
phenomena, which shall be accurate and tvplcnl The 
authors are fleeted for special knowledge, and supply 
several pages of text, printed on sheets of the same 
size as the plates The plates, however, are loose, 
and can he used in the work of small classes, or can 
be framed:Afar laboratories 

Herr A Grund deals with th^ features of the 
knrstlanda, and surely a grey instead of a brown tint 
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would have done more justice to the pictures that 64^ - 
has brought together Except for welcome patches 
terra rossa round the dolmas, sometimes perhaps turned 
up newly by the plough, the impression of the kant 
Is eminently white or grey A few dark trees, them* 
selves almost colourless, break or serve to emphasise 
th 71 monotony of the slopes The author t|>tly com¬ 
pares the dolmas to the valleys of normal areas; they 
arc the channels that lead off the water in a pernte- 
able land The character of a plateau is, moreover, 
preserved without marked local dissection, in a district 
where there can be no considerable surface-streams 
A peneplane, once established, long remains a pene- 
plane An interesting discussion is given in con¬ 
nection with plate 11 , ns 10 why the limestone or karst 
arena of higher latitudes, as in Moravia or Cham¬ 
pagne, are covered with vegetation, in opposition to 
those of the Mediterranean region The chief factor 
is held to be weathering by frost, which soon cumbers 
the surface with blocks that promote a soil Signs 
of mechnnicul weathering are almost absent in the 
barren karstlands A typical poije is shown from 
Herzegovina in plate vi , with its alluvial floor con¬ 
trasting sharph with the desolate limestone hills In 
this case the form of the basin is attributed, as in 
many Bosnian examples, to the deformation of a 
valley-floor b\ earth-movements 

Herr Wahnsch iffe had a simpler task in describing, 

In the previous part, a number of large erratics found 
on the North German plain The greatest of these, 
a mass of garnet-mica-gneiss, occurs in a churchyard 
at Gross-T) chow 111 Hinterpommem, and measures, 
•hove ground ^ 74 m in height, 1590 m m length, 
and 11 25 m in brcidth The thick-set fir-woods that 
surround most of thrive wanderers from Scandinavia 
form "Charakterbilder" in themselves The author 
provides a clear, brief essay on the history of the 
thcorv of glacial transport, beginning with Playfair 
in 1802 G. A J C 


FOSSIL REMAINS OF MAN 
Der Stand uttserer Kenntmsse votn josstlen Menschen 
Bv Prof \\ Brnnca Pp vili+ua (Leipzig 
Veit and Co , 1910 ) Price 2 50 marks 

ITU IN the last few years there has been a 
marked recrudescence of interest in the study 
of the fossil remains of man, and the stream of litera¬ 
ture relating to the subject has suddenly becom e so 
voluminous that the torrent threatens to overwhelm 
those readers who cannot devote their whole time to 
its perusal In these circumstances any attempt to 
summarise and criticise this recent work is likely to 
meet with a hearty welcome, even though, as the 
author of this work frankly admits, it is far from 
complete 

Lake the compiler of an analogous report on the 
same subject in this country (Soilas, presidential 
address to the Geological Society, 1910), the author of 
the book under review is a geologist, and as such he 
deals in a critical spirit with the determination of the 
age of the remains of diluvial man, insisting upon the 
need for placing chief reliance upon stratigraphic 
evidence, secondarily on that afforded by associated 
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animal remains, and least of all on the productions 
of man's mdqstry 

He deals mainly with evidence which has come to 
light since 1901, when he discussed the whole sub¬ 
ject at the International Zoological Congress 

After describing the distinctive features of the two 
main cranial types found In diluvial times—the higher 
or Cro-Magnon t>pe, “which still persists in Europe,'* 
and the lower or Neanderthal type, “ which still per¬ 
sists in Australia "—he describes specimens from 
Cheddar, Terra d'Otranto, Monteferrand-P6ngord, 
Mentone, and Galley Hill as examples of the former, 
and those from Krapina, Vezere, Heidelberg, and 
Corrize of the latter, but makes a third (intermediate) 
group to include some of the Mentone crania 

There u no reference to the Gibraltar skull or to 
any recent English writings, except those of Mr 
Macnamara, but he quotes at length from Rutot’s 
memoirs on the Galley Hill skull, which assign to it 
a singularly great importance as M the geologically 
oldest diluvial human remains," taking care to add 
“ if M Rutot is right M 

After a destructive criticism of Ameghino's supposed 
Tertiar\ remains of man found in South America, he 
distusses the question whether the inferior type of 
diluviul European cranium is older than or ancestral 
to the higher typt, and comes to the conclusion that 
there are man> difficulties in the way, including the 
possibility that the higher type of skull may be older 
than the lower type 

He argues ogninst the derivation of man from nnv 
such anthropomorphx as the existing man-like apes 
There is an interesting chapter on fossil anthropoid 
apes, great stress being laid, and quite justly so, on 
Schlosser’s recent discovery in Egypt of a diminutive 
Oligoccnc anthropoid—Propliopithccus Haeckcli 

Startling surprises await the reader as he approaches 
the close of this sober, critical, and characteristically 
thorough teutonic analysis of the state of our know¬ 
ledge of fossil man, for he finds a chapter devoted to 
the serious discussion of whether Pithecanthropus 
mu> not be the bistard offspring of the union of n 
woman and a male Gibbon I And no sooner has he 
recovered from the effects of this speculation than the 
author launches into a polemic against what he calls 
“the fanatics of the Church and monism "—the chief 
“clerical fanatic" being the genial and populur ento¬ 
mologist, Father Wasmann, and the "monistic fana¬ 
tic," Prof Haeckel He ends the work with a con¬ 
fession of his attitude towards the Christian religion! 

G Elliot Smith 


OUR BOOK SHELF 

Schopenhauer-Darwtn Peutmumus oder Optimise 
mus By Gustav Weng Pp 189 (Berlin Ernst 
Hofmann and Co , 1911) Price 2 marks 
Thb author describes the " struggle for existence " in 
somewhat lurid language, as a preparation for the 
introduction of the doctrine of his master, Schopen¬ 
hauer The weak go to the wall, the fit survive In 
a few millenniums there will be nobody but the happy 
strong Life is a game, a gladiator-fight, and tne 
Survivor is the best The process is unmoral or im¬ 
moral, but "the end justifies the means” 

After some clever cut-and-thrust at the progress-enthu- 
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a last, in the style of Carlyle's remark that It may be 
progress backward, towards the devil and the pit* Herr 
Weng indicate* his own opinion as follows — "The 
exact sciences confirm Schopenhauer’s Pessimism In. 
every detail Therefore can he alone of all philo* 
gophers satisfy our Reason and our indestructible meta¬ 
physical needs, without denying naLure-knowledge, or 
forcing on us religious fniry-t-iles this philosophy 
knows no continuance of individuality after death 
For it, the individual is a form of objectification ot 
th£ Will to Live " This will to live must be dented, 
thus only can the contradiction which has arisen 
between moral law and natural law (struggle for life, 
immoral survival of the strong) be resolved The end 
of the scientific progress-philosophy—Darwinian 
evolution—is pessimism the choice is between a 
scientific pessimism with no redemption, and a philo¬ 
sophic pessimism which does admit o( putting things 
right 

The foregoing condensation will give an idea of this 
rather one-sided vet readable little book Its criticism 
of the evolution theory is itself open to criticism, for 
though that theory issues in pessimism from the purely 
materialistic point of view (" nature red in tooth and 
claw with ravin," cruel, pitiless of suffering) it does 
not follow that the point of view is the right one 
There may be meaning and pur|>ose in all suffering, 
and an optimistic philosophv may be possible by ex¬ 
tending the principle of development into a spiritual 
world The assumption that the world exists for our 
education, says Emerson, is the only sane solution of 
the enigma J A H 

Die expcnmentelle Grundlcgung der AtomisHk By 

W Mecklenberg Pp viu+143 (Jena. G. 

Fischer, 1910 ) Price 2 50 marks 
This book is an extended reprint of articles which 
have recently appeared in Die NaturunssenschaftlLhe 
Wochcnschrtft and were written with the purpose of 
giving an account of the recent additions to our know¬ 
ledge about molecules, their mean free path, radius, 
mass, &c , It is intended in the first place for 
chemists and physicists who have not time to consult 
original papers, "but as the mathematics are exceed¬ 
ingly simple, the author hopes it may be suitable for 
a semi-popular audience 

There is first an account of the different means of 
obtaining molecular data from the kinetic theory of 
gnses Also, it is shown how the radius of the mofe- 
cule may be calculated from the moleculnr refraction 
or from the constant of Vun der Wanls’s 
equation Then follows a section on the 
Brownian movement, in which the recent work 
of Perrin and Svedbcrg is described There is also 
an account of the ultramicroscope and the continuity 
of suspensions and solutions Finally, we have a 
section, which is fully up-to-date, on the more hack¬ 
neyed subject of electrons and the atomic theory of 
electricity At the end of the book there is n list of 
references and an index of names The book is thus 
very complete, and gives a large amount of informa¬ 
tion for its size, and the stvle is clear and interesting 

According to the author, it has been the chief 
function ot the recent physics and chemistry to prove 
the existence of atoms by direct experiment, the word 
atoms being used In the widest possible sense, be¬ 
fore, it could only be Inferred indirectly Hence the 
title of the book, “The Experimental Founding of 
the Atomic Theory *■ In this nis point of view appears 
to us somewhat artificial While we have now no 
doubt a much stronger faith in atoms, yet that has 
come only in the train of other ideas, and does not 
accurately describe the change in our outlook 

The table mentioned on pp 25 and 40 as being at the 
end of the book Is really at p 64 
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Kant and Hit Philosophical Revolution, By Prof 
R M Wenley Pp ix+302 (Edinburgh T. and 
T. Clark, 1910 ) Price 3$ 

In a letter to Stttgemann, in 1797, Kant made a 
seemingly arrogant remark Hejaid "I have come 
with my writings a century too aeon; after a hundred 
years people will begin to understand me rightly, and 
will then study my books anew, and appreciate them ” 
And indeed the estimate and the prophecy were sup¬ 
ported by the most brilliant historian of modem 
philosophy, and by the writer of the best book on 
Kant in our tongue—by Kuno Fischer and Edward 
Caird, namely 

The prophecy no doubt refers to the "Critiques," 
but Kant’s contributions to science are important 
also. The " Cosmogony admirably translated by 
Hastie—is an astonishing book It forecasts the con¬ 
ception of evolution, and its scheme is adjustable to 
all discoveries since made "Law replaced Lucretmn 
chance, simplicity expelled Cartesian involution 
mechanism (Aspersed the douds of mysticism raised 

3 f Malebrinche " Herwchel and Laplace were anti- 
pated, and their very errors avoided with marvellous 
intuition Where Kant made mistakes, it was inevit¬ 
able, often owing to lack of mathematical resources, 
as In his calculation (for the first time) of Saturn's 
diurnal period 

In metaphysics, Kant’s fame is, of course, that of 
a destrover He demolished the various famous 
"proofs' of God, freedom, and immortnlitv So far 
as reason goes, the analysis of the first and most 
famous ’Critique" compels an agnostic altitude, and 
"man is thrust back powerless in face of his own 
most characteristic expressions and need " In the 
later works, they are justified ns postulates or neces¬ 
sary hypotheses of the practical reason, giving occa¬ 
sion to Heine's famous sneer 
Prof Wenlev gives an excellent sketch of the con¬ 
dition of Germany in Kant’s time, both intellectual 
and material, and his careful bibliography will be of 
use to many students The style Is popular and lucid 
—a difficult thing to manage in an exposition of a 
writer who uses aueff terrible terminology as we find 
in the " Critique of Pure Reason ” 

Plant lAfe Alpine Switzerland, being an Account tn 
Simple Language of the Natural History of Alpine 
Plants By E, A Newell Arber Pp xxiv+ig5 + 
xlvili plates (London J Murray, 1910) Price 
7 s 6 d net 

It is exceedingly true, as the author remarks, that a 
large number of visitors to Switzerland are aroused 
to great enthusiasm by the masses, brilliant colouring, 
ana variety of the Alpine flowers Whether their 
enthusiasm is sufficiently deep to induce biological 
inquiry and observation in many cases is doubtful, 
but die author is likely to be quite content if only a 
small proportion Is led to take an intelligent interest 
in the Information which he fees set out with evident 
care and admirable clearness Also, it may be ex¬ 
pected that not a few botanists will be glad to avail 
themselves of the author’s Introduction to Schroeter's, 
Christ’s, and Bonnier's studies 
The detail* are marshalled under genera, while the 
genera are arranged according to habitat, so that the 
chapters treat of alpine pastures, meadows, marshes, 
forests, and the Jiigh alpine region Biological 
features provide the chief tnames, among which may 
be noted pollination, structural modifications, colour 
and colour variation discussed in connection 
with the gentians, fruit of the anemones and 
Geum nni£\ contractile roots of Veretrum, cushion, 
carpet, and rosette plants are dealt with in the chapter 
devoted to the high alplnes, although it is intimated 
that rosette plants are quite as numerous in lower 
alpine localities A very large number of genera are 
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Included, of these, the willows, Sokx reticulata m/t 
Sahx hetbacea , would generally escape notice, white 
the PapilionatK and loUseworts would attract mofe 
attention than they receive here In the last chapter 
the author presents an interesting sketch of modern 
hypotheses regarding the origin of the Swiss alpine 
flora A glossary and an introductory account of floral 
structure ore supplied in the appendices, these should 
render the book intelligible to readers who have had 
no botanical training, as the author’s style is simple 
and explicit Finally, n word of commendation should 
be accorded to the excellent illustrations and the 
useful diagrams, the latter prepared by Mrs* Arber 


Index to Desor's Synopsis des Echimdes Fossil* j. 

S Dr F A Bather, F R S Pp 46. (London. 

e Author, at ’Fabo," Marryat Road, Wimble¬ 
don, 1910) 

By the publication of this index Dr Bather has sup¬ 
plied a long-felt want and has done a valuable service 
to all students of living and fossil echinoids Need¬ 
less to say, he has carried out his Important tabk 
with great care and thoroughness the scheme 
adopted for the main part of the work is that which 
is employed by Mr C I) Sherbom in his well-known 
"Index Anunahum ", that is to say, the first part 
of the index contains nil generic and trivial names 
alphabetically arranged, while the second part sets 
forth the genera, names, each one followed by an 
alphabetic al list of nil the triviul names which have 
been associated with it in the 1 Synopsis " Certain 
pages of Desor’s uork appeared In more than one 
issue and on varying dates, and dae regard has been 
paid to these irregularities b> a quotation of actual 
dates immediately following the page references in 
question in both parts of the index Another impor¬ 
tant feature is the indexing of the plates, on which 
appeared some names that are not to be found in the 
text 

Systematic workers have nlwnvs experienced much 
difficulty in ascertaining the dates of issue of the 
various fasciculi of the “Synopsis," and of the re¬ 
issue of cancelled and revised pages, and it is therefore 
a matter for great satisfaction that the author has 
been able to include m this index a note on the dates 
of publication, contributed bv such a high authority 
as Mr Jules Lambert It so often honoens that 
nomenclatural accuracy is dependent on bibliographical 
precision that a special value attaches to Mr Lam¬ 
bert’s note and to an exhaustive collation, supplied 
by Dr Bather, which immediately follows it 

Man's Redemption of Man By Prof W Osier* 
F R S Pp 60 (London Constable and Co * 
1910) Price 1* net 

An address delivered bv Prof Osier to students of 
the University of Edinburgh in July last is here pre¬ 
sented to a wider public The message is that of the 
gospel of science By observation and thinking, the 
Greek philosophers grasped great principles and 
arrived at brilliant generalisations, but not until the 
secrets of nature were searched out by experiment did 
the scientific redemption of man begin The mastery 
11 Of Earth and Water, Ajr and Fire," is to be obtained 
by fallowing the experimental method; and through 
it the conquest of disease and suffering may be con¬ 
fidently anticipated Unnecessary pain wns banished 
by the introduction of nnasthetfes, Listenan surgery 
has revolutionised the treatment of wounds, while 
cholera, yellow fever, malarial fevers, and other 
epidemic diseases have been brought under control 
Tuberculosis has yet to be stamped out, and the 
campaign must be carried on until it U In the tetifte 
category with typhus fever, tvphoid, and smsltpox* 
The occasion on which Prof Osier delivered hlf 
lay sermon was the Edinburgh meeting of thp; 
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Sjfctfanal Association for the Prevention of Tuber- 
<*do*U The trumpet-call is short, but its clear notes 
should inspire confidence in the ranks of the small 
army now fighting against ignorance and disease 

G 

Weather Instruments and How to Use Them By 
D W Horner Pp 48 (London Witherby and 
Co , 1910.) Price bd. net. 

This handy little work is intended chiefly for 
amateurs, but it includes descriptions of instruments 
required for a 11 second-order 11 station, while difficul¬ 
ties which the author thinks are apt to “ scare off ” 
novices are avoided It contains much that is in¬ 
teresting and useful, but its reading leaves us with 
the impression that persons wishing to take up the 
subject seriously mignt at once turn to the handbooks 
md instructions issued by recognised authorities 
Some instruments and methods not suitable for 
second-order stations are also Included, and, naturally 
In so small a work, no tables are given llnder air- 
pressure the necessity of using accurate barometers is 
pointed out Reference is also made to the so-called 
Fltx-Roy barometer, which, like the Gladstone bag, 
is, we believe, onlv a trade name, as it is easily read, 
it may, however, be useful to the ordinary individual, 
who merelv uses the barometer as a “ weather glass " 

W'lZliHg'v Press Guide and Advertisers' Dircitory and 
Handbook iqn Pp xiv + 457 (London James 

Willing, Jun , Ltd ) Trice is 
This is the thirtv-eighth year in which this concise 
and comprehensive index to the Press of the United 
Kingdom has appeared The volume also contains a 
list of the principal colonial and foreign journals and 
a variety of general information 

Fteld and C olltery Surveying A Primer Designed for 
the Use of Students of Surveying and Colliery 
Manager isptranis By T A O’Donahue Pp 

xn + jfij (London Macmillan and Co , Ltd , 1911 ) 
Price 3 s 6 d 

A revised and enlarged edition of this book was pub¬ 
lished in 1909. under the title, ‘ Collierv Surveying " 
The opportunity has been taken with this new' issue 
to make further additions and to change the title so 
ns to direct attention to the prominence given in the 
work to field surveying 


Solutions of the Examples in an Plementarv Treatise 
on Conte Sections bv the Methods of Coordinate 
(icometry By Charles Smith Pp iv + 377 

(London Macmillan and Co, Ltd, 1910) Price 
ip* 6 d 

The master of Sidney Sussex College, Cambridge, 
here provides a 1 kev ” to the < xamples in the new 
edition of his “Treatise on Conic Sections b\ the 
Methods of Coordinate Geometry," published re¬ 
cently 

La Metallographie apphqude aux produtts SideruT- 
giques B\ V Savoia Pp 'x+2i8 (Pans 

Gauthier-Villars, 1911 ) Price 350 francs 
This is a French translation from the Italian, and 
a9 the English equivalent has already been noticed in 
Nature (December 15, 1910, p 302) nothing further 
need be said, except that the work of rendering into 
French seems to have been carefully done, and that 
there are altogether ninety-four illustrations in the 
text 

Key to Hall and Stevens's School Arithmetic Part II 
By L W Grenville Pp 174 (London Mac- 
mlllan and Co, Ltd , 1910) Price 6 s 
Bust teachers, and students working alone, will wel¬ 
come these well-arranged solutions to the examples 
fr the Second part of Messrs. Hall and Stevens's 
“School Arithmetic.” 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opissiout 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, re j e ct e d 
manuscripts intended for fJrit or any other part of Nator*. 
No notice is taken of anonym ouj communications ] 

The Inheritance of Acquired Characters. 

Ik his very friendly notice of my little book, Prof. 
Meldola has Invited readers of Nature to furnish an 
explanation of the source of a very 14 pregnant " passage 
—the only one dealing with the subject in question—In 
the “ Origin of Species 11 Sir W 1 Thiselton-Dyer has 
clearly shown that the problem must certainly have been 
in Darwin s mind at least four years before the writing 
of the “ Origin," when he was absorbed In the reading of 
the great work of Alph de Candolle, and afterwards while 
writing the 4 \ oriations of Animals and Plants " 

But, thanks to that important work, 11 The Founda¬ 
tions of the Origin of Species "—by the publication of 
which Dr Francis Darwin has placed all studuit9 of the 
history of euence under such deep obligations—I think It 
is possible to trace the actual “ genealogy " of the passage, 
and to detect Its origin, at a fur earlier period 

In the pencil-written sketch of 1842 there occurs the 
following sentence in the equivalent position to the passage 
in question — 

* 4 Most of these slight variations lend to become 
hereditary " ( M Foundations " p 1) 

It Is true that this sentence was erased by Darwin, but 
that this erasure was only due to the fact that he con¬ 
sidered It unessential in the very brief outline of the 
theory of natural selection which he then 41 permitted" 
himself to make is, I think, proved by the circumstance 
that the statement appears In the enlarged and carefully 
written draft of 1844 in the following terms — 

44 Most organic beings in a stati of nature vary exceed¬ 
ingly little I put out of the case variations (as stunted 
plants, , ana sea-shells m brackish water) which are 
directly the effect of external agencies and which we do 
not know are tn the breed or are hereditary " (* 4 Founda¬ 
tions," p 81) 

I he Italics are D irwin’s own The context, I think, 
proves that 14 little ” in this passage, like slight 11 In 
the earln r one, refers to the individual variations, and 
not to their accumulated result 

In the first edition of the 41 Origin," and in ill sub¬ 
sequent editions, as Sir W T lhiseIton-D\er points out, 
the statement runs — 

44 Some authors use the term 4 varintion * in a technical 
st nse ns implying a modifliation directly due to the 
phwmal conditions of life, and 4 \nriatlons 1 In this sense 
irn supposed not to be inherited ", he then goes on to 
refnr to dwarfed shells, 

Now’ to realise what was at the back of Darwin’s mind 
in writing these several pas*ag< h, I think wi must go 
back to the great controversy at the h ginning of last 
centurv between Cuvier ind his followers and the 
ndhertnts of poor old Lamarck The position taken up 
bv the anti-evolutionists was that, whtli thiy admitted 
the transmission by inheritance of small variations, they 
stoutly denied that great changes in structure and habit, 
such ns were required by Lamarck's theory, could be so 
transmitted 

I yell, when he first read I am irck’a gr< nt work in 
1827, was great I v fascinated bv it, and down to 1830, and 
some time after that, became convimed (as lus letters to 
Sedgwick, AVhewell and Hersehel show) of the truth of 
the doctrine of organic evolution But, as was the case 
with Darwin, a few ymrr later, his ideas on the subject 
underwent many vacillation* He paid frequent, and 
sometimes prolonged, visits to Fans, when Cuvier showed 
him much kindness. Inviting him 10 his receptions Lvcll, 
then still young and an ardent admirer of Cuvier's 
palaeontological work, could not fall to be Impressed by 
the arguments of the distinguished Paris circle, and we 
especially find that thehr studies of the Egyptian 
mummified animal# and of the anatomy of the races of 
dogs had a very strong Influence on his mind Thus It 
came about that In 1832, when he wrote the second 
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volume of the “ Principle*, ” Lvell not only rejected the 
theory of Lamarck, but went far towards abandoning, 
for tne time, any idea of “ the transmutation of species * 

It Is scarcely necessary here to recall the fact that this 
second volume of the 44 Principles," so full of discussions 
bearing on the changes In organic life, reached Darwin 
in Sooth Amenra, just at the time when he was startled 
by discovering the relations between the living and recently 
extinct mammals of that continent From that time forth 
Darwin no longer regarded the question of evolution with 
Indifference In the critical period between ih/ return 
of the Beagle, in 1836, and the writing of the first sketch 
of the theory, in 1842, constant intercourse took place 
between the two friends 44 1 saw more of I yell," says 
Darwin in his autobiographv, 14 than of any other man, 
both before and after my marriage " (in 1830) In their 
frequent discussions, Darwin would become fully 
acquainted with the arguments of Cuvier and his school, 
which are, Indeed, very clearly and trenchantly reproduced 
In the first three chapters of the second volume of the 
11 Principles," which Darwin called his 44 own true love " 
These facti bOrno in mind, I think we can have no 
difficulty In realising ihe source of th^ statements made 
by Darwin I think the sentences may be paraphrased as 
follows - 

44 Anti-evolutionists admit the Inheritance of small varia¬ 
tions Well, the inheritance of such small variations is 
all I require for m> theory of Notural Selection I cun 
afford to concede the non-inheritance of the greater 
variations " 

But It Is interesting to notice that in the sentence about 
plants and sea-shells following the passage In question, 
and in his discussion of the appearance and inheritance 
of a sixth dtgtt m man, Ac , Darwin was not satisfied 
that only small variations were transmitted 

It was the remembrance of facts like these that led me 
to. suggest that the subject was 44 constantly present " in 
Darwin's mind Prof Mefdola, thinking of the more 
acute discussion of the question aroused in 1885 bv WiU- 
mann's declaration that no acquired characters are in¬ 
herited, naturally expressed doubt on the subject, ind T 
of course, admit that this phase of the question, In all 
probability, never presented itself to Darwin, or at least 
never demanded his seriout consideration 
Kew John W Junn 

The Transference of Names In Zoology 

As the preparation of an official list of Nomina ton- 
servanda is now under consideration by the International 
Commission on Zoological Nomenclature, it may not be 
out of place to direct iltcntion to a point that semis to me 
of prime importance in this connection, although it has 
received little notice from recent writers on nomenrlutural 
reform 

It is simpU this—while the rejection and replacement of 
familiar nanus for wr([-kno*n animals is, of course, an 
Inconvcnu nee to zoologists. It is a trivial matter in com¬ 
parison with the grave possibility of confusion tint arises 
when the names nro used in an nltercd sense In the 
former case we merely multiply synonvms, md, unfor¬ 
tunately, they are so numerous already that a few more 
hardly matter, in the latter case there m a r« al and 
serious danger of ambiguity Thus, at present, a writer 
who mentions Tnchechus may be referring tithrr to the 
walrus or the manatee, Simla mnv mean either the orang 
or the chimpanzee, Cvnoccphnlus may be either a 
44 flving lemur " or a baboon, and so on through all the 
great groups of the animal kingdom until we come to 
Hotothurla, which mav refer either to a sea-cucumber or 
to a Portuguese man-of-wa* Cases like these seem to 
me to be on an entirely different plane os regards practical 
Importance, from those In which an old name is simply 
rejected, euen*if the shore-ernb Is to be called Cardnidea 
for the future, we have only the additional burden of 
remembering thnt It was once called Carclnus 
A striking (if somewhat exceptional) Instance of the 
nltfalls thnt )re in preparation for future students is found 
In the section on Crustacea In Brow's 44 Thierreich" 
(Bd ▼, Abth ii ) On p 1046 there is an allusion to 
44 Astacus," and on the following page to 44 Astacu* 
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(sHomanii) " In the bound volume (unless the por£ 
wrappers have been kept In place) there Is nothing to show 
that a change of authorship Intervened between those two 
pages, and that, while the second 41 Astacus " refers to the 
lobster, the first indicates the crayfish 

If the International Commission could be persuaded to 
consider first those names that are threatened with trans¬ 
ference, before proceeding to deal with those that ore 
merely in danger of replacement, they would, I believe, 
itccurc the support and cooperation of many zoologists who 
hove doubts as to the practicability of the schemes lately 
put forward W T Calm an 

British Museum (Nat Hist), Cromwell Road, 

London, b W , January 33 


Sax Relationship 

It seems a pitv that writers should allow their political 
bias to influence their work, and especially that they 
should not at least ascertain the facts of a case before- 
writing about it 

In nis article on 44 Sex Relationship 11 in Nature of 
January 5, Dr R J Ewart said, in commenting on the 
present excess of females over males — 44 The result of 
this Is to produce in n community a section of women who- 
cannot possibly perform thil /unction for which they were 
fashioned Their energies are naturally directed into 
other spheres, ns evidence of which we see the revival of 
the movement for political recognition The agitation is 
no new one, and apparently is dependent for Its strength 
and virility on the position of the sex pendulum," &c 

Now, firit, it may be observed that women are no more 
fashioned to perform a single function than men are, their 
natures an as complex, their brains as varied as men's— 
in fact, 44 God Almighty made 'em to match the men " 

Secondly, the exo an of females of all ages over males 
in this country is between one and two millions, while 
five million women earn their own livelihood Thus a 
large number even of those who perform 44 the function for 
which they were fashioned " arc obliged to 44 direct their 
energies to other spheres," quite irrespective of any 
excess of females 

Thirdly, there is no revival of the movement for political 
recognition—it has culminated Since it first began with 
any vigour, in 1867, it has gone steadily on, and its greater 
activity during the lu*t five \ears has been due to the 
genius and courage of two women, who had the political 
insight to realise that, bv some curious quality in the- 
psychology of men, (he onh tactics that ore successful in 
obtaining a reform of the franchise are militant tncticB 

Fourthly, the countries in which English-speaking 
women have already gained their political freedom are 
not those in which there is an excess of women ovtr men, 
but are the comparatively m w countries—New Zenland, 
Australia, ind some of the western States of America 

Dr Fwart errs in attributing to a purely physical cause 
a movement which really nnsts from a mental and moral 
awakening—and, indeed, his whole article is full of un¬ 
supported assertions and loose reasoning, but I should not 
have ventured to criticise it had he not so clearly allowed 
his judgment to be warped bv hi* political bios 

Hertha Ayrton 

41 Norfolk Square, Hyde Park, W , January 9 

I am soriy that m\ little paper should have been taken 
as prompted bv political bins 1 am sure that its possible 
influence on the Suffragette question never entered my 
head I should be quit* willing to answer any question 
Mrs Avrton may care to put to me should she care to 
write me privately I am not willing to enter upon a 
public correspondence 1 R J Ewart 

The Health Department, Municipal Buildings, 
Middlesbrough, January 12 

The Origin of Men, 

The reference in 44 Dodsley's Annual Register for 1767,” 
mentioned in Nature of January 12 (Jl 336), la to Jamea 
Burnett, Lord Monboddo, whose speculations as to the 
■Iralan origin of man excited so much ridicule amongst 
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l)Ii contemporaries Boswell reports a saying of Johnson 
fa *773 —■ Other people have strange notions, but they 
Conceal them If they have tails they hide them, but 
Monboddo U as jealous of his tall as a squirrel " 

Burnett's work On the Origin and Progress of 
Language,” In which these speculations are put forward, 
only began to appear In 1773, but his views were evidently 
familiar at an earlier date He became a Lord of Session 
fa 1764 Cecil H Descu 

University of Glasgow, January 16 

[Ma F Gillman, Brook House, Matlock, has sent a 
letter to* the same effect — Ed Nature ] 


POPLLAR ORNITHOLOGY 1 

I N producing yet another book on the birds of 
Great Umain 1 the editor points out that one 
result of the growing interest taken during recent 
.years in the stud) ot ornithology is a considerable 
addition to our knowledge of the habits of British 
birds, that as no comprehensive British work on the 
subject has appeared since those of Yurrell (revised 
by N ewton ana Saunders) and Seebohm, this know¬ 
ledge is only available by searching through a large 
ana scattered literature, that the new edition of the 
Naupiunns’ work leaves unrecorded many of the 
observations on the habits of our birds that have 
been made in our own and other countries, and that 
there i> therefore place for a work that will bring 
together from every source, foreign and native, aU 
the available information of any importance concern¬ 
ing the habits of British birds To do this, and to 
do it in a form interesting alike to the student of 
animal life and the general reader, is the chief object 
of the present undertaking This is to say the least 
an ambitious project In carrying it out the editor 
will have the assistance of the following writers, 
J L Bonhote, William Farren, the Rev 
F C R Jourdain, W P P> craft, Edmund 
Selous, A Landsborough Thomson, and Miss Emma 
L Turner, who have been left to arrange and treat 
the matter within each section of a chapter written 
by them in the wav best suited to his style and tem¬ 
perament, thus avoiding cut-and-dried uniformity with 
its resulting aridity.” 

The plan of the book differs in some important 
particulars from that generally adopted Each chapter 
deals, not with a species, but a family, thus not only 
emphasising the relationship of the species, but facili¬ 
tating comparative treatment and avoiding unneces¬ 
sary repetition of statements that apply equally to the 
whole family or genus In many cases it has been 
found advisable to divide the chapter into sections 
In the present volumes all the finch genera arc taken 
together “owing to the * marked similarity in the 
general habits of the species," while the crow family 
has been divided into groups But w’hen we find the 
magpie and the jay grouped together for the same 
reason as the finches and the raven separated from 
the crows, and all three from the rook and the jack¬ 
daw (which are taken together), it is quite evident 
that “rigid uniformity in arrangement has not been 
attempts " 

The information most often needed for reference Is 
placed at the head of the chapter, under the title of 
“ Preliminary Classified Notes," and refers to each 
soecies separately These comprise (1) description of 
plumage, (2) distribution, (3) migration, (4) nest and 
eggs and information as to incubation, number of 
broods, $rc ; (0 food; and (6) period of the year during 
which the species sings So far as we can judge from 
the present instalment, these have been carefully pre- 


1 “Th# BrttWi WM-Book. Ad Account of *tt tte BinU NmU am* U** 
and In ibt BrUW* ItUa.” Ntod by F, B. Klrkun. Vol 
A, voL 1L, pp. wo. (Loudon aad Bdtnborfht TCindl C. Jock, 
“ Men tot. 64 mu 
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pared, and contain accurate and concise information, 
a detailed account, however, of the geographical dU* 
tnbution, as expressly stated in the preface, lying 
outside the scope of this work, which professes to 
deul comprehensively only with their habits Those 
portions of the chapters treating of the habits gener¬ 
ally, and forming the greater part of the volume, 
are somewhat gossipy and discursive in character, and 
even bordering in parts on the whimsical, while their 
popular character mav be indicated by a reference to 
the devotion of two-thirds of a page to such matter 
ns an account of Charles Dicklns’s ravens. 

Mr Selous makes the startling statement that 
young goldfinches are not fed apparently more than 
once in an hour But in a footnote we are told that 
the observations (on which the statement is founded) 
were, it is true, made in the United States, and the 
l^itln name of the goldfinch was not given in the 
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Fro. x —Bluah«ft4«d WnguiU Nnt and Young in Gnus. From “Tb« 
Bm»h Bird Book 

original paper “Still, it seems probable that what 
applies to the North American species of goldfinch 
would apply to our own “ Wild speculations on prob¬ 
ability of this kind seem to be a waste of space The 
“American goldfinch,” as a matter of fact, is quite 
a different bird from our goldfinch, and is closely allied 
to the siskin It is a pity that the author of this 
section did not learn its Latin name We do not 
think this portion of the work will supersede our old 
friend " Newton's Yarrell ” 4 

The second volume treats of the buntings, larks, 
wagtails, pipits, the creeper and wren, In the order 
named, the treatment often inclining to the fanciful 
In other places the grouping of the spades, often 
diverse except in name, seems to have raised a aught 
difficulty, and some species—the shorlark, for in¬ 
stance-might well have received a fuller notice. Of 
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jts habiti in winter, however , we are told "little is 
known" But further research into literature and 
inquiry among observers should surely have corrected 
this 

A smear on the general attractiveness and beauty 
of the second volume is unfortunately to be noticed 
in the shape of a footnote wherein one of the con¬ 
tributors indulges in a petulant attack on reviewers 
As the editor expressly repudiates responsibility for 
the statements made in the note he Is doubtless alive 
to their exceedingly had taste, but why deface the 
pleasing pages of the book with nn acrid expression of 
pique which can only be of interest to one person In 
the world? 

At the end of the work there are to be chapters on 
rare British birds, classification of British birds, dis- 
trlbution and migration of British birds, bird watch¬ 
ing and photography, and bibliography With regard 
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Via Tiw-crMptr'a Nest tn % CT*vic* la a Tree. From 11 The British 
Bird Book,” 


to the illustrations, the artists include Winifred Aus¬ 
tin, G E Lodge, H Grdnvotd, G E Collins, and 
A W Seaby The coloured plates in the present 
volumes art exceedingly pleasing and charming in 
every way, and they certainly do answer the purpose 
for which they have been designed Their ooiect is 
to supply something more than a portrait of each 
species for purposes of identification Each picture 
is, with few exceptions, to offer a study of some habit 
of the bird or or one of its most characteristic and 
striking attitudes, it is to shosy the bird in its natural 
surroundings, and the thirty-four plates in these 
volumes are, on the whole, quite a success* In addi¬ 
tion, we have a coloured plate of eggs, numerous 
photographl^pf nests and eggs young, an outline 
vmap of the world, showing the six spo-geographica! ' 
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regions, and a diagram explaining the names of 
various external parts and portions of the pluxnage>oli 
a bird An index is promised at the end of the book* 
which is to be completed in twelve of these sections or 
volumes. 

The twenty plates of eggs which, with very short 
letterpress, are meant to supplement the ‘Sketch 
Book of British Birds,’* can hardly be said to be worth 
publication 1 

The book is, in fact, too cheap We cannot expect 
twenty coloured plates for five shillings, and the cheap 
reproduction has been a failure Yet it was hoped 
that by having a faithful representation of one normal 
specimen of each species u ke\ would be furnished by 
which identification might be made comparatively 
easy This hope would have been better sustained, 
poor as the figures are, had they been correctly 
named But, turning to plate ul , we find the egg of 
the blsck-throated thrush referred to the rock thrush 
and vice versa, that of the “ American thrush ** (Turin* 
mxgretctius) to the redoing, that of the redwing to 
the missel thrush, and that of the missel thrush to 
the American thrush, while on plate xv the eggs of 
the purple sandpiper and little stint do duty for one 
another. We have not had patience to go through 
all of them This deplorable confusion has boen 
caused by the careless insertion of the reference 
numbers But it is fatal to the bey, and will prove 
fatal to the beginner’s attempt to identify eggs A 
few lines of letterpress are devoted to each species 
Turning to that relating to this plate xv , we find the 
wood sandpiper called the wood “tattler,” nn American 
name not in use in England, and the information that 
the pectoral sandpiper is an American species the nest 
of which is built on high grassv slopes In Lapland T 
It is no longer correct to sav that the eggs of the 
kilot are still unauthenticated 


THE SEA-OTTER > 


S OME twenty >ears ago, in the days of the Bering 
Sea question, Captain Snow was well known as 
an authority on certain of the fur-seal fisheries of 
the North Pacific, and he was, and still is, known 
as one of the few authorities on the geography of 
the Kurile Islands He has now written a pleasant 
book telling some of his manifold adventures in 
this region of the world, and, above all, relating his 
experiences in pursuit of sea-otter There is an in¬ 
terest which amounts to fascination in this singular 
animal* Fifty years ago it was comparatively plenti¬ 
ful all round the coast of the North Pacific from 
California and Oregon to Kamtschatka and the 
Kunles, though doubtJess already much less abundant 
than in Steller’s time, more than a hundred years 
before But nowadays it has dwindled to very small 
numbers, here and there among the Aleutian and 
Kunle Islands, and these small numbers dwindle more 
and more every year I know of no living naturalist 
who has seen the creature in its haunts, nor has any 
zoological garden ever possessed it Once upon a 
time, by the way, I spent a fortnight on Copper Island, 
at the north end of which, five or six miles from my 
hut, was a Urge rookery of sea-otters, but while I was 
provided with passports giving me perfect freedom of 
access to the seal-rookeries, there wAs no word said 
about sea-otters; and day after day a polite functionary 
made excuses and apologies, a Cossack guard made 


1 11 Bridals BWa’ Bit*" By A F Lydcn Pp. Ae+ao pliica (Loodoo 
8.F C E*, upo.) Prica 51, 

■ "In Forbidden Sam." Bacolkctfoon. of teOttar Htuttof la the 
Kurils. By M J Snow, F R.GJ Pp. xW+pj. (Uodoot Edws* 
Arnold, 191*) Price 121 td ml 
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Neither the One nor the other, and I came away with¬ 
out ever seeing the sea-otter. 

White allied to the ordinary otters, the sea-otter has 
many peculiarities of structure which have scarcely 
yet been sufficiently weighed and discussed Its 
small, but immensely powerful skull seems dispropor¬ 
tionate to its big body, its forepaws ore diminutive, 
while its hind ones are long and almost seal-like; its 
teeth are unique in their great smooth, rounded 
crowns, with which the animal crunches the crabs, 
sea-urchins, and shell-fish that make up most of its 
diet Its fur is the finest and richest of all furs, soft, 
deep, and silky, uniform In colour save for the white 
or grey head, jet black in the finer skins, or inter¬ 
spersed with silvery hairs in the finest of ail A full- 
grown animat measures 4 to 4^ feet In length, but the 
akin of such an animal qasily stretches out to 6 feet 


walk the toes are doubled back under the sole (flfte 
illustration) 

The mother otter swims upon her back, carrying 
her pup in her forepaws When she dives for food 
she leaves the pup floating on its back, but when 
chased she dives with it, gripping it by the scruff of 
the neck, like a cat with its kitten, and she never 
deserts her pup until the poor little beast is perhaps 
drowned by her constant diving 

Captain Snow gives us some account of the number 
of otters killed in the Kuriles, which number between 
1873 and 1881 varied from about 300 to 1500 a yoar 
In the next decade (1883 to 1891) about 1200 were 
taken in all, by both foreign and Japanese schooners; 
between 1892 and 1901 about 800 were taken,.and from 
1903 to 1909 only about 350 in all We may compare 
these figures with Captain Hooper's statistics for the 



S«a Otter, From “ 


in length or more, and is worth nowadays something 
like £200 or ^400 

The nabits of the sea-otter are very singular His 
natural home is on the great beds of “ kelp ” (Macro- 
cystis), which fringe the rocky coast of the North 
Pacific, and these great kelp beds make calm 
water, though the surf be roanng and breaking just 
outside The kelp beds are dense enough for the 
otters to He upon, and here in old days they were so 
tame that they used to “stand with head and fore- 
paws out of the water,'* staring at the hunter and his 
gun The creature is handy with Its forepnws, and 
has been again and again described ever since 
Steller’s time as dandling and nursing its young in 
them, it holds Its food almost as a sauirrel does, and 
hexes its young or its companions, (ike a couple of 
cats at play But its hind feet are for swimming 
only: it walks with dlfficultv. generally drawing up 
its hind feet both together and jumping fqrwnrd, and, 
•as Captain Snow assures us, when it attempts to 
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Aleutian Islands, where more than *8,000 otters 
were taken in the twenty-four years from 1873 to 
1896 

But for statistics and other technical details we 
must go to Hooper and Stejneger, Elliott and Alien, 
for statistics are not much in our good Captain’s line 
He is a sailor and an adventurer, and wherever otters 
were or seals, there was his Treasure Island 
He has much to tell and very little to conceal We 
hear of his love episodes with this or that young lady 
whose name ended in San (“ it was always happening 
in those days "), and again of his raids, not bloodless, 
on Japanese or Russian “rookeries'*, for he would 
seem to have been early aware that “there runs no 
law of God nor man to the north of forty-three " In 
short, our gallant Captain belongs to a very lovable 
and all but vanished type, rarer even and better than 
the sea-otter, the good old delightful breed of the 
pirate and the robber 

D. W. T. 
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THE MINNEAPOLIS MEETING OF THE 
AMERICAN ASSOCIATION 
''HE sixty-second meeting of the American Asso¬ 
ciation for the Advancement of Science was held 
on December 27-31, 1910, at Minneapolis, Minnesota, 
under the presidency of Dr A A Michelson, of the 
University of Chicago 

'J he membership of the association lives for the 
most part in the large educational and scientific 
centres of the more eastern States, and, as a result, 
th? large attendance always obtained at Boston, New 
York, Philadelphia, Baltimore, and Washington could 
not be expected during the Christmas holidays at a 
point so far removed as Minneapolis, which, by the way, 
is about thirtv-six hours bv rail from New York or 
Washington There was, therefore, an attendance of 
approximately between seven mid eight hundred As 
often happens, however, with the smaller meetings 
tho interest was quite ns keen, if not keener, and 
tlie auahty of paj>ers presented reached the usual high 
standnrd 

At the opening session, held on Tuesday night, 
December 27, addresses of welcome were delivered 
by Dr Cyrus C Northrop, president of the University 
of Minnesota, and Mr Wallace G Nvt, president of 
th* local Chamber of Commerce President Mithcl- 
son made an address in reply, after which the retiring 
president, Dr David Starr Jordan, president of the 
Lelund Stanford Junior University, delivered his 
address on * 1 hi Making of a Darwin, ’ published in 
Nature on January 12 The people of Minneapolis 
were present in numbers and the audience at this 
session was very large 

All the meetings were held in the buildings of the 
University of Minnesota, one of the largest, most 
progressive and wealthiest of State universities The, 
handsome and admirably equipped buildings arc con¬ 
centrated in i r< isonably compact campus, and no 
time was lost in going from one section to another 
This was 111 striking relief from conditions existing 
in previous \cnrs In Boston the mef ting places were 
distributed through Harvard University, Massachu¬ 
setts Institute of Technology and Harvard Medical 
School, nil verv wideh separated 
Apart from the opening meeting, there were only 
two other general sessions, one devoted to an 
address bv Mr A B Stlckney, on the subject, 
"Should Practical Agriculture and the Physicnl 
Development of Childhood be Added to the Curri¬ 
culum of the Citv Public Schools 5 " In the neighbour¬ 
ing city of Saint Paul, on Wednesday night, the other 
bv Mr William Alanson Brvan, on lhursday night, 
on the subject of "The Volcano Kilnuea • 

Probably on account of the distance involved, many 
of the affiliated societies which customarily meet with 
the American Association for the advancement of 
Science met at other cities, but the following were 
present and listened to excellent programmes — 
American Chemicnl Society, American Physical Society, 
American Psychologyal Association, Botanical Society of 
America, Botanists of the Central States, Fntomologiral 
Society of America, American Association of Fconomic 
FntomologisM, American Federation of Teachers of the 
Mathematical and Natural Sciences, Association of Horti¬ 
cultural Inspectors, American Mathematical Society 

(Chicago Section), AmpHrun Microscopical Society, 

Amrrtrnn Niture-study Society, American Phytopatho¬ 
logies! Socletx, Sullivnnt Moss Society, Western Philo¬ 
sophical Assoriaribn, American Society of 7 oologlsti 

(Cprtfral Branch) 

Follow mg the policv first formulated by the council 
three venrs rrjJV and reiterated by the council this 
\ear under formal resolution, the section^ of the asso- 
nation, as 1 rule, did not present long programmes 
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of shorter and more technical papers; but, aside from 
the addresses of the vice-presidents, devoted their time 
to the general discussion of topics of broad interest 
and conducted symposia on four subjects 

The addresses of the vice-presidents (presidents ot 
sections) were as follows — 

A (Mathematics and Astronomy), Ernest W Brown, 
Yale Univeiulty, New Haven, Conn , 14 The Relations of 
Jupiter with the Asteroids " B (Physical, Louis A Bauer, 
Carnegie Institution, Washington, DC, 11 The Broader 
Aspects of Re*ear<h In Terrestrial Magnetism " C (Chem¬ 
istry), William McPherson, Ohio State lJniver*ity r 
Columbui, Ohio, (< 1 he Formation of Carbohydrates m the 
Vegetable Kingdom " D (Mcchamuil Science and 
bngineerinG), John F Hayford, College of Engineering, 
Evanston, Illinois, 44 ihe Relations of Isostasy to Geodesy, 
Geology, and Geophysics ” E (Geology ahd Geography), 
Reginald W Brock, Geological Survey of Canada, Kings¬ 
ton, Canada, 11 Northern Canada " f (Zoology), William 
F Ritter, Marine Biological Laboratory, Sun Diego, 
California, " The Controversy between Mechanism and 
Vitalism Can It be Ended i " l (Social and Economic 
Science), Byron W Holt, New \ork, N \ , “ Causes and 
Effects of High Land Values ’* K (Physiology nnd Ex¬ 
perimental Medicine), Charles Sedgwick Minot, Harvard 
Medical School, Boston, Massachusetts, " The Method of 
Science M 

The principal symposia were as follow's —Section K 
presented a series of excellent papers bv well-known 
experts on “ Disease Due to F ilterable Organisms, 
including tv o papers on the mysterious Rocky Moun- 
tun spotted fever, another on * Acute Anterior Polio¬ 
myelitis," and another on "Yellow Fever, Dengue 
Fe\cr, and Pappnuci Fiver" In the bnme sym¬ 
posium, general attention was given to animal 
diseases, plant diseases, and experimental diseases 
1 he diseases of domestic animals considered were 
rabies nnd hog cholera 

Under the Section of Mechanical Science and 
Engineering, an important symposium was held on 
the subject of aeronautics, the papers for the most 
part being technical, but the list included an "Appre¬ 
ciation of Dr Octave ( hanutc and His Work In 
Engineering and Aferoniutics,’’ an historical paper on 
the ‘Esrly Attempts to Navigate the Air," a sug¬ 
gested programme of aeronautical research at the 
colleges, and a paper on *■ lechmral Education in 
Aeronautic* ” 

Many joint programmes were held between the sec¬ 
tions and the affiliated societies An important con¬ 
ference on botany teaching was hi Id by all of the 
botanists present, and the question of the water supply 
of Minnesota was discussed bv the geologists Ques¬ 
tions of sewage pollution and the smoky atmosphere 
of western c^ies nnd many othf r practical topics were 
discussed in the Section of Chemistry Section L 
(Fducation) joined with the American Psychological 
Association in discussing general questions relating to 
school children 

No actions of great importance were taken by the 
council aside from the resolution looking to the 
generalising and broadening of the sections nnd the 
restriction of purely technical programmes to the 
affiliated societies 

Two British subjects, and members of the British 
Association, were in attendance and were made 
honorary members for the meeting Thev were Dr 
Marie C Stopes, of the University, Manchester, and 
Prof A H R Buller, of the University of Manitoba 

The general committee designated Washington as 
the place for the next meeting, with recommendations 
that Cleveland and Toronto be chosen in the success 
sion indicated for following meetings. 

The following officers were elected for the Wash¬ 
ington meeting*— 





NATURE 


4it 


friri^-Chirlefl £. Betsey, University of Nebraska, 
Llpcoln r Nebraska 

rice-fntUtnU — A, Mathematic* and Astronomy, Edwin 
B Frost, Yerkea Observatory, Williams Bav, Wisconsin, 
B, Physics, Robert A Millikan, University of Chicago, 
Chicago, Illinois, C, Chemistry, Frank k Cameron, U S 
Department of Agriculture, Washington, DC, D, 
Mechanical Science and Engineering, Charles S Howe, 
Case School of Applied Science, Cleveland, Ohio, E, 
Geology and Geography, Bohumll Shimek, State Uni* 
verslty of Iowa, Iowa City, Iowa, F, Zoology, Henry F 
Nachtrieb, University of Minnesota, Minneapolis, Minne¬ 
sota, G, Botany, Frederick C Newcombe, University of 
Michigan, Ann Arbor, Michigan, H, Anthropology and 
Psychology, George T La ad, Yale University, New 

Haven, Conn , 1, Social and Economic Sen nc<* (vacant), 
K, Physiology and Experimental Science, William 1 
Porter, Harvard Medical School, Boston, Mass , L, 
Education, Fdward L Thorndike, Columbia University, 
New Yoric, N Y 

Permanent Secretary —L O Howard, Smithsonian 

Institution, Washington, D C 

General Secretary —John Zeleny, University of Minne¬ 
sota, Minneapolis, Minnesota 

Secretary of the C ounctl —Theodore S Palmer, V S 
Department of \grlculture, Washington, D C 

Secretaries of the Sections —A, Mathematics and Astro¬ 
nomy, George A Miller, University of Illinois, Lrbana, 
Illinois, U, Physics, Alfred D Cole, Ohio State Uni¬ 
versity, Columbus, Ohio, C, Chemistrx, t h irh n 11 
H<rty, University of North Carolina, Chapel llill, \ ( , 
D, Mechanical Science and Engineering, George W 
Bissell, Michigan Agricultural College Fast I ansing, 
Mich , E, Geology and Geograph), F I 1 Gulliver, Nor¬ 
wich, Conn , 1 , Zoology, Maurice A Bigelow, ( olumbla 
University, New York, NY, G, Botany, Henry C 
Cowles, University of Chicago, Chicago, Illinois, H, 
Anthropology Lnd Psychology, George Grant UacCurdy, 
Yale University Museum, New Havnn, Conn I, Social 
and Economic Science, Fred C Croxton, 1329 Girard 
Street, Washington, DC K, Physiology and Experi¬ 
mental Medicine, George T Kemp, 8 West a^th Street, 
Baltimore, Maryland, L, Education, Charles Riborg 
Mnnn, University of Chicago, Chicago, Illinois 

rrcasurer —R S Woodward, Carnegie Institution, 

Washington, DC 


SCIENCE AND POT1 ER\ 1 

T HE English Ceramic Society, founded about 
ten years ago, had its onjgin in n be¬ 
lated attempt, made by a few enlightened manu¬ 
facturers, to introduce scientific method into 
the conduct of one of our most important in¬ 
dustries There is a proverbial connection be¬ 
tween the potter and his thumb, and in no othtr 
leading manufacture in this country is the rule of 
thumb so dominant or so repressive as it is m that 
of pottery The ceramic art as practised in England 
is for the most part empirical, and is therefore highly 
conservative, changes are few and progress is corre¬ 
spondingly slow At the same time, in certain 
respects, the industry has reached a high degree of 
mechanical perfection English china is a product 
sui genens, and its merits are widely recognised, even 
by those who decline to regard it ns x variety of 
porcelain In the manufacture of the highest quali¬ 
ties of earthenware no nation has hitherto surpassed 
us But signs are not wanting that our supremacy 
is challenge, and each succeeding decade sees the 
struggle becoming more and more acute The in¬ 
dustry is, in fact, between the upper and the nether 
millstones of conflicting tariff systems Industrial 
conditions in the Potteries arc, in some respects, with¬ 
out parallel in any other manufacturing district In 

1 Transactions nf t*w FnflWi Commie Society Vo! I* Session iopQ-u> 
(Stohn'on-Trvnt StalbrAftUra Published by Um Socwty, Longton Hughs 
sod Harbw, Ltd* 191a) 
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no other staple trade of like magnitude Is to be found 
so numerous a class of small manufacturers—persona 
of little or no capital and employing few hands—some 
of them no more than the members of their own 
families These are for itu most part ignorant of 
anything beyond the ordinary technique ot their art 
Even in the case of larger concerns, it was, until of 
late years, rare to meet with any evidence of practical 
recognition of the scientific principles underlying the 
industry Such u condition of things cannot possibly 
tend to development in the art itself, or to improve¬ 
ment in the welfare of the workers engaged m It 

Ceramics is a branch of applied chemistry and 
physics, of chemical engineering in its most com¬ 
prehensive sense That this fact is beginning to be 
slowly appreciated may, we think, be inferred from 
the gradual increase in the number of the members 
of the English Cenmic Souetv The society started 
in 1900-1 with 29 members, in 1909-10 its numbers 
were 261, but of these, it ought to bo said, a certain 
fraction are engaged in American and Continental fac¬ 
tories But, ufttr ill, this growth m numerical 
strength is hardly commensurate with the value and 
importance of the souety \ objects, or with the in¬ 
fluence it may be expected to exercise upon the 
development of the industry with which it is con¬ 
cerned In the United kingdom there are some 550 
potteries, of these J29 are concentrated in the group 
of towns known as the North Staffordshire Potteries 
It is not unreasonable to expect that In the case of an 
institution centrally situated and in close proximity to 
Burslem, Fenton, Hanley, I ongton, and Tunstall, 
there w r ould, after ten v« irs of existence, be a mem¬ 
bership equal at hast to the number of factories m 
the neighbourhood T hat such is not the case is onlv 
one more instance of the supineness and indifference 
pf our manufacturers, as a class, to the bearing of 
physical hcicncc, its methods and its teaching, upon 
their industrus 

Of the general character of the twenty-two con¬ 
tributions to the scientific work of the society con¬ 
tained in this volume wc have nothing but commend 1- 
tion to offer Thev ill bear directly on problems of 
practical interest to the potter l*hc papers of Mr 
Fowler on the control of kiln and oven gases, of 
Messrs Cobb and King on the fluxing power of the 
common oxides, the papers by Dr Mellor on c\Under 
grinding, vitrification of clays, surface factors, soften¬ 
ing temperatures of lead silica glazes, and the two 
excellent papers bv Mr Thomason, on the toxic possi¬ 
bilities of fritted Icid glazes and on white lead and 
plumbism are of permanent value as additions to cera¬ 
mic literature The litter papers are of special in¬ 
terest at the moment in relation to the question of 
lead-poisoning in pottery manufacture Mr Thomason 
points out that the official returns from such factories 
os are working under the 5 per cent standard of 
solubility, as defined by the method prescribed bv Sir 
Edward Thorpe, and adopted in the Home Office 
special rules, show*' no cases of plumbism amongst 
workers in the prepared glazes, and that the informa¬ 
tion available from the Continent is to a similar effect 
It has been objected to this method that it bears no 
real analogy to what actually goes on in the human 
system Mr Thomason effectually meets this objec¬ 
tion After a careful experimental inquiry of which 
full details are given in the papers ana in which, so 
far as possible, all the conditions known to occur in 
the animal body were separately and collectively 
studied, Mr Thomason concludes that the solubility 
of n glaze in the stomach is properly gauged by the 
official method, and that the figures so obtained are 
fair statements of its toxic possibilities 

These papeie were evidently not very pleasant hear- 
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ing to at least one member of the Ceramic Society, and 
were somewhat carplngly criticised by Mr Bernsni 
Moore, a representative of the manufacturers eo the 
late Departmental Committee How Mr Thomason 
effectually disposed of Mr Moore in the course of the 
subsequent discussion, will be evident to any unpre¬ 
judiced reader 

It is not to be expected that in such a journal as 
we are noticing there would be much reading four 
rite But m the concluding paper, which tells of 
a visit paid by the society to a white-lead works, 
where the members seem to have been most hospit¬ 
ably entertained by the proprietors, there is a very 
distinct flavour of comedy After the luncheon, one 
of the senior members of the party made an attempt 
to express the gratitude of the society to their quondam 
hosts Unfortunately the speaker had evidently been 
much perturbed by the sight of a lavatory basin 
marked “leadless glaze," and this untoward circum¬ 
stance, combined with the influence of "a sumptuous 
tabic " from which the party “ had almost succeeded in 
abolishing that 4 dangerous element , 9 water," led him 
to make an ill-mannered and vituperative attack upon 
what he was pleased to call 14 a band of faddist* who 
had little better with which to occupy their meddle¬ 
some minds " than to bring down upon the trade “ a 
perfect plague of inspections, committees, arbitrations, 
and commissions " But the orator took heart of 
grace He did not despair 14 so long as they had such 
friends ns Mr Bernard Shaw on the Lead Commis¬ 
sion 44 Mr Shaw is as ubiquitous as King Charles’s 
head, but it is a little hard on him to confound him 
with Mr Bernard Moore, with whom he has little in 
common The sorry thing Is that the silly speech 
reflects the attitude of a not Inconsiderable section 
of the manufacturers to what is a great and crying 
evil in their industry * 


AN IN^TllTTE OF HUMAN PAT A EONTOl.OGY 

T HE Prince of Monaco, as is well known, is a 
scientific man of high attainments, more 
especially in the sphere of oceanography His own 
researches and those conducted under his auspices 
have been of first importance A short time ago an 
account was given in these columns of the beautiful 
and well-equipped Museum of Oceanography which 
he erected at Monaco, and in last week’s Naturf 
(p 179) mention was made of the Oceanographical 
Institute founded and endowed in Paris bv the Prince 
As stated in another column, the institute was in¬ 
augurated on Monday, January 23, and it is hoped 
to give an account next week oT the opening 
In 187a M fimile Riviere discovered the first Palaeo¬ 
lithic skeletons of the Baoussd-Roussl caves (“The 
Red Caves") or Grimaldi envesj as it was decided they 
should be called at the International Congress of 
Anthropology and Prehistoric Archaeology at Monaco 
In 1906 Later investigations revealed fresh remains, 
and the Prince himself in 1907 discovered the fourth 
grave, that of the two famous “ Negroids 44 The 
Prince took great interest in these important dis¬ 
coveries, and generously assisted in the work which 
was mainly conducted by the Canon de Villeneuve, 
Profs Boule, Vernenu, and Cartailhac A great deal 
has been written on these finds in various journals, 
and the official reports have been published by the 
t Prince in two volumes, he has also established a 
Museum of Areffleology at Monaco The Prince was 
so much impressed bv the wonderful mural engrav¬ 
ings and frescoes of Palaeolithic age which adorn so 
many cave* KH central and south France .and north 
Italy that he commissioned Dr Emile Cnrtnilhnc and 
l'\bbd H Breuil to mnke a thorough Investigation of 
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them, ^hich, with his customary ttumMeuia^ ibti 
published In a series of sunjptuoui mondArsptxi, of 
which the first 44 La Caverne d’Altamit* irSArttillanc 1 
ftffcs Santander (Espagne), 44 has recently appeared. In' 
the current number of VAnthrofologiq (tome xjri *, 
P 7 3 S)> it b stated that the Prince has decided to 
xouna in Pans an institute of human juriaeontology 
In a letter to the Minister of Instruction announcing 
his decision he says that he has tCOrtie to feel 4hat 
greater prominence should be given to the study of the 
mystery which shrouds the ongin of mankind, and 
that a methodical basis of archaeological Investigation 
is required 41 Et ie penwiis que la philosophic et la 
morale des socldtes numames seraient means incer- 
talnes devan t l’histoire des generations, 6crite avec 
leur propre poussi&re 41 Having seen that oceano¬ 
graphy was fittingly domiciled in Pans and Monaco, 
he gave some attention to the requirements of human 
palaeontology 

The Prince goes on to state his intention of found¬ 
ing in Pans a centre for the pursuit of studies based 
on systematic excavation The site for the institution 
has been selected, and the staff and a financial board 
of management appointed The munificent founder 
adds that he has endowed the 44 Institut de Pal£- 
ontologie humaine 41 with the sum of 1,600,000 
francs, and proposes to make over his col¬ 
lections to it conditionally The Prince, desirous 
of securing the most favourable terms of existence for 
this foundation, begs the Government to recognise its 
value and approve its statutes A C H 


NOTES 

Thk death oT Sir Francis Gatton at Gravshott House, 
near Has hi mere, on January 17, marks another link broken 
with the greater leaders of nineteenth-century science Sir 
' Francis passed away quietly After only « few days 4 illness, 
clear In mind, and abln within a few hours of his death 
to question his physician humorously as to the statistics 
available for the reputed action of strychnine as a drug 
By his own desire his bod\ was interred at Clavenddfi,-near 
Warwick, a peaceful country churchyard, close to the 
house which had once been the home of his mother 
(Violetta Darwin), and still remains a spot with much of 
artistic Interest to those who value the family history of a 
noteworthy scientific stock The funeral took place an 
Saturday, January 21, the Master of Trinity College (repre¬ 
senting the University of Cambridge and the college) and 
the vicar of Clavendon taking the service Among the 
relatives and friends present were Min E Biggs, Mr and 
Mrs E G Wilder, Father Charles Gal ton, S J , Major 
Hubert Galton, Miss Violet Galton, Mrs MoilUet, Major 
Guy Lethbridge, Mr Geoffrey Butler, Mr A F G Butler, 
Charles Galton Darwin, Miss A Jones, and Prof K Pear¬ 
son The Royal Society was represented by Sir George 
Darwin and Mr William Bateson, the former also repre¬ 
senting the Royal Meteorological Society; Prof A. Dendy 
represented the University of London and Xing’s College, 
Major Leonard Darwin, the Royal Geographical Society, 
Dr Charles Chrec, the Kew Observatory, and Dr David 
* Heron, the Galton Fugenics Laboratory We hope next 
week to publish some account of Sir Fronds Galtou’s Ufe 
and Work 

The two principal candidates for the vacant seat & the 
Paris Academy of Sciences caused by (he death of M - 
Gernes were Mme Curie and Prof E Branly At the 
meeting of the academy on Monday, January 03, Prof* 
Branly was elected to the vacancy by the narrow majority 
oT two votes In the first ballot he received 19 votes 
against sS given to Mme. Curie, and In the setond 3a 
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to him, while Mme Cune received the 

. jpMtt pumbir ai before We congratulate Mme Cune 

* upon the substantial eupport she secured, and trust that 

her claims to a seat In the academy will 
receit#: their rightful recognition The narrow margin by 

* Srhleh she tost election on Monday may, we suppose, be 

taken to mean that the academy is about equally divided 
a# to the eligibility women for membership, and that 

* Mm& Curie may expect to be elected on a future occasion 
As scientific work must ultimately be judged by its merit, 
and not by the nationality or sex of Its author, we believe 
that the opposition to ihe election of women Into scientific 
societies Will soon be seen to be unjust and detrimental 
to the progress of natural knowledge By no pedantic 
reasoning can the rejection of a candidate for member¬ 
ship of a scientific society be justified if the work done 
places the candidate In the leading position among other 
competitors Science knows no nationality, and should 
recognise no distinction of sex, colour, or creed among 
those who are contributing to Us advancement Believing 
that this is the conclusion to which consideration of the 
question must Inevitably lead, we have confidence that the 
doors of all scientific societies will eventually be open to 
women on equal terms with men 


Tiip Inauguration of L'lnjititut Oc6unographiqu< de 
Paris took place on Monday evening, January 23, In the 
presence of the President of the Republic, M Fallens, 
and a distinguished gathering, presided ovi r bv his Serene 
Highness the Prince of Monaco as president of the council 
of administration Among those present were Pnnn and 
Princess George of Greece, Prince Louis of Monaco, 
Prince Roland Bonaparte, ex-PresIdent Loul**t, the 
members of the Government, Ambassadors and Ministers 
Plenipotentiary of the foreign Powers, and thi members 
of the Connell d'Administration and Conut^ de Per¬ 
fection nement, including, among others, Dr Paul Reynard, 
director of the Institute, Dr Jules Richard, director of 
the museum at Monaco, Prof Chun, of I-eipzig, Prof 
Hcrgcsell, of btrassburg, M Thoulet, of Nanct , Sir John 
Murray, K C B , MIS , Mr J Y Buchanan, IRS, 
and Dr W S Bruce Short addresses were delivered b\ 
the Prince of Monaco, M Maurice Faure, Minister of 
Public Instruction and Fine Arts, M Armand Gautier, 
president of, nnd in the name of, the Academy of Sciences, 
M Liard, vice-rector of, and in the name of, thi Uni¬ 
versity of Paris, and M Perrier, director of the Museum 
d'Hlstolre naturelle M Henri Bourse, atde-dc-camp to 
the prince of Monaco, also showed some excellent lqnUrn 
Illustrations and klnematograph views of the Prince’s 
oceanographical Investigations on board the Fnncessc 
AUce After the formal proceedings, the assembled com¬ 
pany proceeded to Inspect the institute, on account of 
which, with Its aims and object, will appear in a sub¬ 
sequent Issue 

Sir Jobbpb Larmou, F R S, Lucasian Professor of 
Mathematics at Cambridge and secretory of the RovjI 
Society, has accepted the Invitation of a meeting of the 
Unionist Party to become the Unionist candidate for the 
vacancy In the Parliamentary representation of Cambridge 
University The prospect which this selection offers of 
Iftctudtag among the members of the House of Commons n 
man of distinguished emlnenoe In the scientific world, is 
especially gratifying, In view of the necessity of keeping 
before the Government and the legislature the need for a 
gsttfrat adoption of the methods of science in the affairs of 
th* .Empire It Is refreshing to find the value of scliyitific 
s.progress given prominence In an election address Sir 
Joseph refer* in his address to the progress of scientific 
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knowledge during the hist hatf-eentury, and to the part 
which Cambridge has played In promoting the tdvane*- 
ment Of this newer learning He adds — 14 But modem 
scientific discovery advances with accumulated force t 
better organisation and knowledge, in order to trice full 
advantage of <the resources that are available for this 
country, Is still one of our foremost problems in the face 
of the competition of other nations, and our University 
is destined for an even wider sphere of work and Influence 
than has fallen to us In the pant It should be our aim 
to supply leaders of Industry who possess not only special 
attainments, but also that temperament of scientific Inquiry 
which exalts Industrial pursuits and Is the most potent 
Influence lor their progress " 

According to a statement Issued to the Pi-prs by Mr 
William Willett, the originator of the so-called Daylight 
Saving Bill, the Home Secretary, Mr Winston Churchill, 
11 cannot conceive of any argument now whlih would cause 
him to doubt the wisdom of passing the Da> light Bill into 
law ” Mr Churchill is therefore prepared to make a 
speech in favour of the Bill when It romes again before the 
House of Commons He considers that as agriculturists 
form only about eight per cent of the population, their 
objections may be disregarded, 11 m order to bring within 
the reach of the other ninety per cent of the population the 
blessings of sunlight and fresh nlr in their leisure hours " 
Mr Churchill Is, In fact, prepared to support a measure 
which will convert Greenwirh tutu into German time at 
slated intenals, not because he has taken competent 
opinion as to the consequences of such an Act, but because 
he thinks a majority desires it In the building and 
engineering trades, and In the Government’s own dock¬ 
yard^, the working hours are alreudv adjusted to the 
seasons, without legislative interference, so that the sugges¬ 
tion that agriculturists are the onlt ptople who do not 
want the Bill la altogether misleading Thi daylight 
effects of the difference in latitude bi tween Tamdon and 
Fdinburgh ure apparently not to be considered in these 
davs of hasty and unnecessart legislation Consideration 
of these effects would show at once that North Britain 
should be excluded from the provisions of the Bill The 
promoters of the BUI refer to the advantages which would 
be obtained by altering the hours of work at differ*, nt 
seasons of the year according to those of daylight But 
it does not seem to occur to them tint all the advantages 
could be secured in a much simpler way without the In¬ 
describable confusion and inconvenience which would bo 
caused by frequent interference with clock-time We 
believe that If the measure which Mr Willett persistently 
puts forward Is ever put upon the statute book, n will 
make us the laughing-stock of .the civilised world Unable 
to change our customs, we are to deceive ourselves into 
doing so by moving the hands of clocks in months pre¬ 
scribed by Act of Parliament Such methods may be 
appropriate for lodging-house servants, but they are 
unworthv of the dignity of a great nation It is peculiarly 
unfortunate that a Cabinet Minlsttr should permit his 
name to be used In connection with such a proposal at the 
present time, seeing that a BUI to make Pans official time 
coincide with Greenwich time has been approved by the 
branch Chamber of Deputies, the Senate Committee and 
the Cabinet, and will in all probability become law We 
connot believe, In the fape of such facts, that Parliament 
will entertain seriously the proposed periodic change of our 
time-standard which Mr Churchill is said to regard with 
fat our 

Thb concluding priH (No in) of last year's volume of 
the htw Bulletin contains Identifications of new Lagrnrcco 
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by Mr J S Gamble, new orchids by Mr R A Rolfe f 
and a new genus o ( Leguminoes, Leptoderris, by Mr 
b T Dunn The new genus is practically a segregate 
from Derrls, which it resembles In fruit, and comprises 
fourteen species, nil derived from tropical Africa An 
article by Mr W J Bean provides a fourth set of garden 
notes on new trees and shrubs An Alpine variety of 
Erica arborea is noted for its hardiness Chinese intro¬ 
ductions include Acer grtseum, a striking trifoliate maple, 
Herberts parvtfoha, n distinct species, and Sarcococca 
rusctfoUa, a euphorblaccous evergreen with habit recall¬ 
ing Butcher’s broom lwo illustrations depict Pothergilla 
major , un American shrub highly decorative when in 
flower, and Tistacta ehinensis 

Tir* starting of the Australian Antarctic Expedition 
seems now insured by the subsidies promised bv the 
Australian Association for the Advancement of Science 
The expedition will be under the command of Dr Mawson, 
and it will cntir the Antarctic field which now promises 
the most useful results Many attempts hn\e been made 
to discredit the existence of Wilkes Land, and it is obvious 
that Wilkes reported land farther to the no-th than it 
exists, nevertheless, his narrative offers convincing 
evldenre that his expedition met land in that part of the 
Antarctic region The Shacklcton expedition has proved 
the extension of the land further west from Cape Ad nr 
than any other expedition, and Dr Musmmi propones to 
follow this coast-line further to the west, which was one 
of the unfulfilled parts of the programme of the Discovery 
rxpedition The German Antarctic Fxpedition, under 
Prof von Dr\gnlski, established the existence of con¬ 
tinual land south of Kerguelen No accessible part of 
Antarctica offers suih promising results as that selected 
1 ») Dr M cwson The development of wireless telegrtphy 
Ins alreach led to the suggested establishment of an 
Australian meteorological station on that port of the 
Antarctic const, and this observatory inav he hoped for 
ultimately 

Foreign newspapers announce several losses that 
various scientific Institutions hu\e just suKtmned b> the 
death of members on their respective staffs Foremost 
among these i* M Gusta\e Levuiu, bv whose death the 
Pan* Obnervarorv loses its oldest official, who for more 
than half a centurj participated in its work and shared 
its renown He had served under la* Verrler, Delaunay, 
M ouch ex, Tisscrnnd, Loewy, and Baillaud, a long list 
recalling the various changes In the direction of bctlvltv 
pursued at Lhc nationul observatory M Leveiu, who 
rendered important services in various departments of 
celestial met burnt s, will be best remembered for his re¬ 
searches into thi motion of the comet of D’Arrest, the 
perturbations of whuh he regularly calculated, and at 
each return prepared an ephemens He belonged to the 
school of Lc \orner, and his tables of Vesta and other 
researches show the effect of hi* master'd influtnLt Not¬ 
withstanding his mathematical work, he gave assiduous 
attention to thp routine of the observatory, taking part 
mainl) in the meridian observations The director of the 
Leipzig Observatory announces the death of F W 
Hermann I**pplg, who since 1867 has worked strenuously 
to forward ihg, interests of that institution The work of 
the deceased astronomer wai mainly confined to meridian 
observations time distribution, and in the meteorological 
service pie death of M Raz 4 , astronomical lecturer at 
the Ecole Voly technique and professor of mathematics in 
ihe Ecole de physique et chlmle, also announced 
Since 1859 he had been attached to the Ecole Poly- 
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technique, and for more than forty years had taken port 
in the tutorial work 

The conference on sleeping sickness recently held at 
the Foreign Office was convened, Reuter's Agency learns, 
by the British Government as a result of representations 4 
made of the danger of the spread of sleeping sickness In 
consequence of the construction of the Rhodesia-Katanga 
Railway, which runs from the north of Broken Hill to the 
Congo frontier and beyond lhc delegates to the confer¬ 
ence were M Melot, representing the Belgian Government, 
Dr van Campenhout, of the Colonial Office In Brussels, 
Dr Sheffield Neave, representing the Rhodes!a-Katanga 
Railway, Dr Aylmer May, representing the Chartered 
Company, Dr Bagshnwe, of the Sleeping Sickness Bureau, 
and representatives of the British Foreign and Colonial 
Offices As the result of its deliberations, the conference 
concluded, with regard to the necessary precautions in 
the ense of new railway extensions, that it is essential 
that the route of thew lines should be Inspected for 
Glossina pal pahs, that maps of the fly areas be prepared, 
that railways should cross the fly belt at the narrowest 
points and not follow them, that there shall be no station, 
buildings, or stopping-plates in the G palpahs area, and 
that luhoun rs on the railways should be recruited under 
such condition is to avoid infection During the working 
of railways, it Is recommended that there shall be constant 
Huprrvision and inspection, that passenger carriages, 
trucks, &e , shill, bo far is possible, hdve openings covered 
with flv-proof gauze, und that as G palpahs probably 
docs not exist south of the Congo-Zambezi watershed, the 
Rhodes)a-K itung 1 Railway shall be worked in two 
sections with' the view of avoiding the possibility of carry¬ 
ing the fly from one area to another 

Mr C B IIolman-Hunt, curator of the Setangor 
Museum, has been appointed assistant 1 ntomologist in the 
agricultural department of the hedt rated Malav States 

We lean from the Revue setenttfique that Baron 
Rrinach has provided the Frankfort Physical Society with 
the funds necessary to establish a seismologlcal observa¬ 
tory on the heldberg, in the 1 aunus range Dr F Llnke^ 
will be I In director of the observatory 

Tim Belgian Ro)nl Acadtmy of Sciences, letters, and 
Arts has nwarded to Dr L A Bauer the Charles Lagrange 
Prize for thi period 1005-8, of uoo francs, on account of 
his various researches in terrestrial magnetism The 

academy has also awarded the decennial prize of 5000 
francs for restart hen in physics and chemistry to M Van 
der Mensbrugghe, for his work on the molecular physics 
of liquids 

According to the Revue scienhfique, the Krupp Society 
has given Prof Fmil Wlechert, of the University of 

Gtittlngtn, 10,000 marks to enable him to conduct experi¬ 
ments in uProdvnumlcs, and also 6000 marks to Prof 
Leopold Ambronn, of the same university, for the con¬ 
struction of a new photographic apparatus 

The Geological Society of London will this year award 
its medals and funds as follows —Wollaston medal, Prof 
W aide mar C Brttgger, Murchison medal, Mr R H 
1 lddemnn , Lyell medals, Dr F A Bather and Dr A W 
Rowe, Bigsby medal, Dr O Abel, W r ollaston fund, Prof. 
O F Jones, Murchison fund, Mr E S Cobbold, and 

the Lyell fund, Prof C G Culfis and Mr J F. NV 

Green 
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^ Tw second annual Simple Life and Healthy Food Con¬ 
ference and Exhibition will be held In the Caxton Hall, 
Westminster, on March a1-14 The objects of the con¬ 
ference and exhibition are to simplify modern Me, to 
introduce Into homes healthy food and hygienic deroru- 
tiont, to teach rational physical culture, and to inculcate 
a love of simple and beautiful architecture 

Announcjcmint is made of another gift of 3,000,000/ 
presented by Mr Carnegie to the Carnegie Institution at 
Washington It is stated that Mr Carnegie’s total gifts 
to that foundation amount to ^,000,000/, and his total 
benefactions to nearly 40,000,000/ The gift from him is 
also announced of a ru \v telescope, with a 100-inch kns, 
for the observatory on Mount Wilson, California 

At a meeting of the executive committee of the British 
Science Guild, the question of the annual dinner was con¬ 
sidered in connection with the visit of the Colonial 
Premiers for the Imperial Conference of the Colonial 
Premiers It was stated that the report on the 
synchronisation of clcuks had given rise to a very wide 
discussion by tht newspapers and Press A committee 
was appointed to dial with the question of tht. prize essay 
upon the best way of uirrvmg on the struggle for exist¬ 
ence and securing the survival of the fittest in national 
affairs 

Tub announcement lias been made of the dmioven of 
the ancient fossil Arrhreocyathus in material collidtd in 
Antarctica by the Sint kit ton expedition The identifica¬ 
tion was made some months ago by Dr Griffith Ta\lor, 
who is the author of n monograph on the Arclvco- 
cyathmere of South Austrnln,* and is a member of the 
present British Antnridc Expedition As Archscoi vathus 
was a murine animal, it, of course, docs not supply any 
evidence beirmg on the pnsumed land connection between 
Australia and Antarctica The evidence for that h\jio- 
thetus is based on the distribution of land animals in the 
southern hemisphere and on tectonic evidence 

According to a Reutir message from San Frnncifico, 
Mr Eugene Fly succeeded, on January ifl, In an attempt 
to fly In a Curtis biplane from Selfridgt Field, twelve 
miles south of San Francisco, and to land on tlu deck of 
the cruiser Pennsylvania, lying twelve miles from t!k 
coast Shortly afhrwnrds he returned in his aeroplane to 
the starting point I he flight was mudt close to the 
water, and the aeroplane approached the cruiser's bows 
Mr Ely flew past the ship for a distance of about u 
hundred yards, and then cirrled back, rising ulowlv, nnd 
finally settled llghth The flight occupied sixteen minutes 
going and fifteen minutes returning 

At the Royal College of Surgeons on February 1 Dr 
F W Edridge-Green will deliver the first of two lectures 
on 41 Colour-vision and Colour-blindness ’* The seiond 
lecture will bo given on February 3 Two lectures will 
be delivered by Prof W d’Este Emery on 14 The Immunity 
of Reaction In Relation to Surgical Diagnosis ” on 
February b and 8, and on February 10 Prof Benjamin 
Moore will give one lecture on new views on the chemical 
composition and mode of formation of renal calculi, and 
the metabolism of calcium in gout Prof G Elliot Smith, 
FRS, is to give three lectures on 41 The History of 
Mummification " on bebruary 13, 15, and 17 Hie con¬ 
servator of the college museum, Prof Arthur Keith, will 
deliver lectures on 44 The Anthropology of Ancient British 
Races " on February so, aa, 24, and March 1 and 3 
A contractor employed by the Okehampton Rurol 
District Council for the repair of roads recently removed 
stones from an ancient monument, known as King’s Oven 
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Attention having been directed to this action, the Count lh 
while admitting that the contractor should not hast 
removed the stones, suggested that the Duchy of Cornwall 
should bear the cost of restoring the stones 1 he Secretary 
and Keeper of Records of the Duchy has informed the 
District Council that m future permission to take stone 
must be obtained before It is used for rond mending, and 
that the Duchy counts upon ihc support and assistance of 
the local authorities in the piotcrtion and preservation of 
ancient remains The District Council has, wo are glad to 
know, decided to take steps to n place the stones 

Tine annual general meeting of the Ro\nl Meteorological 
Society was held on January lH After the .report of the 
council had been read, the president, Mr H Mt llish, said 
that the completion of the third deendt sinie the society 
undertook the collection of clnnatologiral observations 
suggested that the monk nt was opportune for taking stock 
of the data which had hi t n collected In the British Isles, 
and of the progress which his bis n made in reducing 
and discussing thpm, he then fore deiotid lus address to 
a consideration of tlu present position of British 
climatology The following officers were elected for the 
ensuing year —President Dr H \ Dickson , wce- 
presidents, b Druce H Mcllish, R G K I^empfcrt, 
Colonel H F Rawson, C B , treasurer, Dr C 1 heodore 
Williams, secretaries, b C Bn\nrd, Commander \V F 
Cahornc, C B , foreign secretary, Dr R II Scott, 
FRS 

Tiib Northern IWug for January iq common i full re¬ 
port of n meeting hi Id b\ the Bnlfnst Nalurnlihi*** Field 
Club to commemorate the life-work of tht late Samuel 
Alexander Stewart The Rev C H Waddell Mr R 
I loycb Pracger, and the president of the club, Mr R J 
Welch, dwelt on vaHous aspects of Slewnrt's carter Mr 
Widdell and Mr Pruegir Imp ilno contnbuicd s\mpn- 
thetic notices, accompanied by a bibliogr iph\ and a 
charmingly characteristic portrait, to thi Irish Naturalist 
for October, 1910 Belfast is justly proud of having 
numbered Stewart among her citizens for more than 
seventy years It is one of the ironies of fati that his 
death, at the age of oghty-four, was caused by a street 
accident, but he had already retired from his post at the 
museum of the Belfast Natural Hiitorv Societv His 
career was outlined in Nature for June 30, 1910, and the 
recent meeting shows that the Impression made by the 
energy and temperament of the man will not be lost 
among naturalists in Ireland Those who knew his 
welcoming smile, and who discussed with him questions 
of botany or geology, felt that they win in the prow me 
of a mind as beautiful uh the open-air studies to which he 
pointed out the way 

Proceeding upon the reports of three committees and 
a Royal Commission, Mr J C Medd presents in the 
Quarterly Hevtew (January) h rational criticism of 
WAys and means with reference to the extension of forestry 
areas and improved methods of cultivation in the British 
Isles As examples of small beginnings, allusion is made 
to the purchase of the Inverllever estate In Argyllshire, of 
a forestry station at Avondale, and of estates at Aghrane, 
Dundrum, and other localities in Ireland In common 
with most critics, Mr Medd comments upon the failure 
of the commission to consider a scheme of cooperation 
between the State and private owners, and instances a 
number of advantages that would attend such an arrange¬ 
ment , in this connection he mentions approvingly the 
scheme of copartnership advocated by Lord Lovat With 
regard to difficulties ?n the wav of an extensive general 
scheme, It it pointed out that it would be unwise to dis- 
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place remunerative sheep forma and sporting -estates by 
proapective foreata of unknown value The author touches 
on the need for information with respect to cost of planta¬ 
tions, facilities for training woodmen, and the possibilities 
of turning nature-study classes In the country schools to 
practical advantage. Cognate to the subject of the article 
is the announcement, last weak, of the formation of an 
English Forestry Association, with Lord Clinton as the 
first chairman, for the purpose of organising the market 
for English timber, encouraging its use, and assisting In 
the establishment of local wood industries in suitable 
■districts 

Tint annual meeting of the Entomologicnl Society of 
1 *ondon was held on Wednesday, January i8, when the 
officers and council for the forthcoming session, 1911-3, 
were elected Owing, however, to the dealh of Mr J W 
Tutt, the presldent-nominate, no successor to the outgoing 
president. Dr F A Dixev, FRS, was chosen, and a 
special general meeting will be held liter in the year for 
that purpose Meanwhile, the following fellows were 
elected to act as officers and members of rhe council — 
Treasurer , Mr A H Jones, secretaries, Commander J J 
Walker and (In place of Mr H Rowland-Brown, who 
resigns after eleven years' service) the Re\ G Wheeler, 
librarian Mr G C Champion, other members of the 
council, Mr R Adkln, Mr G 1 Bethune Baker, Prof 
T Hudson IVare. Dr M Burr, Dr T A Dixey, FRS, 
Mr H St J Donlsthorpe, Mr J H Durrnnt, Prof 
Selwyn Image, Dr K Jordan, Mr A Sich, Mr J R 
le B Tomlin, and Mr H J Turner The premdi nt, in 
the courts of his address, dealt with certain problems of 
general biology on which special light hud been thrown 
by entomological study, notably the demonstration* that 
permanent races, differing from the parent stock, could 
be produced b> artificial interference with thi germ-plasm 
This had been surmised from early experiments of Wels- 
mann, followed by Stundfuss and Fischer, and had now 
been plated beyond doubt by the careful work of lower 
in America, who had also shown that the new form might 
Stand in Mendellan relation with the stock from which it 
sprang Other topics touched upon In the address were 
the psychophysical character of the material presented to 
the operation of natural selection, a point particularly 
emphasised by Prof Mark Baldwin, and, In connection 
with this, the special interest attaching to the communities 
of the social Hymenoptera, where the group rather than 
the Individual appeared as the unit of selection 

A form of treatment of wasting disease* of young 
children has been recently introduced bv M Quinton It 
consists in the injection every second day of 10-30 cc 
of pure fresh sea water, sufficiently diluted with distilled 
water so that the mixture Is laotonn with human blood 
Considerable success U claimed for this treatment, and, 
according to the Momsng Post of January 16, M Quinton 
lately visited London in order to arrange for the establish¬ 
ment of a dispensary for the trial of his method 

With the December {1910) number, the Journal of 
Hygiene completes Its tenth volume, and contains Indexes 
of authors and of subjects to the ten volumes issued, In 
addition to several important papers Messrs Gleany and 
Walpole fln£ that vulcanised rubber has the power of 
absorbing mercury binlodlde and mercuric chloride from 
weak solutions, In some cases almost completely Dr 
Peters In jui elaborate paper discusses the natural history 
of epidemM diarrhoea, one of the mo-tt important con¬ 
clusions being that the milk supply plav* little or no part 
in Its propagation, and that boiling the milk gives no 
protection 
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According to a note In the Ttmti last ireek» 

Infected rats are still being met with In Suffolk and wfrj 
an extended area, and for the purpose of aiding the 
Government Board in this connection, the Lister Institute ' 
has detailed two bacteriologists for work in the district 

It would be well If the authorities followed the example f 

of the United States Government in Its campaign against 
the ground squirrels In California as described by Surgeon 
McCoy In the December (1910) number of die Journal of 
Hygiene (x , No 4, p 589) The squirrels are Infected 

with plague, and during 1909-10 150,000 of the rodents 

were examined The necessity for Investigations on a 
Urge scale Is apparent when it Is stated that in one county 
more than 8000 squirrels were examined before any 
infection was discovered 

In vol xxlll , No 4, of Notes from the Leyden Museum 
Dr E D Van Oort describes, under the name of Afiuro- 
phasu monorthonyx , a new genus and species of game¬ 
bird, obtained with other new birds, during the expedition 
of Mr H 4 Loren fz to south-western New Guinea The 
genus name relates to the apparent absence of tall 
feathers It id not stated to what group the new bird Is 
related Dr Horst’n description In this Issue of a new 
penputu* obtained during the same expedition has been 
noticed already In Nature 

From a study of the local myrlopods of the group 
Diplopoda (Chilognatha), Dr K W Verhoeff, In a paper 
contributed to the Abhandlungen der naturwiss Ges Isis 
for the first half of 1910, considers himself justified in 
dividing Germany into three zoological provinces, from 
north to south, which he calls north, central, and south 
Germany Central Germany is further split into two sub- 
provinces, from west to cast, which ore termed west 
central und east control Details of the distributional 
grounds on which these divisions are based will be found 
In the paper, but it mny be noted thot the distribution 
of many groups of Diplopoda corresponds very closely with 
that of particular geological formations 

According to an article contributed by Messrs De 
Droreln do Bouvilk* and Mercier to the Revue ginteale 
dee Sciences for December 30, 1910, there has been a great 
recrudescence and expansion on the Continent during the 
past year of the salmon-disease known m France as 
furonculosls The disease, which attacks both salmon and 
trout, together with a few other fishes, such as pike and 
carp, has been known on the Continent for about a 
quarter of a century, and was carefully studied at Munich 
In 1088 and the two following years In June of last 
year the disease became more than usually prevalent, 
especially in Bavaria, where it made its appearance for 
the first time in 1909, and this recrudescence has given 
rise to much anxiety on the part of aU connected with 
fresh-water fisheries The disease, of which the symptom* 
are fully described in the article, Is caused by the baciUus 
known as Bacillus salmomctda , but whether it was origin¬ 
ally Imported from America, or whether It &e due to a 
pathogenetic development of a native organism, the 
authors leave an open question It Is noteworthy that 
rainbow-trout are particularly susceptible to furoncutosbr 
which is fatal to a large percentage This being so, the 
authors recommend that the practice of stocking European 
rivers with exotic sol monoids, which are generally hi 'i 
low state of vitality, and therefore prone to take disease 
should be discouraged On the other hand, efforts should 
be made to restock salmon and trout Streams with native 
stock, which U the most fitted to adapt Itself to feral 34m* 
dltlons, and, further, that such fish should not be 
duced Into rivers from which they have completely 
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M the cium which have led to the extinction 
'#C*aWy ftm active Whether the continental Bacillus 
wtntdfa ta Identical with the British B salmonu pestit, 
ftsttersQe, Is not stated In the article. 

Twx annual volume for 1910 of the BulIcfJn of MisceU 
Mtefif Information, Issued from the Royal Botanic 
tiaftlifta, Kew, has now been published at the price of 
4f* 64 * Attention has been directed already in these 
fl p famn f to the papers In separate numbers of the Bulletin, 
and it is sufficient to say here that the volume contains 
tea numbers, four appendices, and a complete index 

A Ust of Siamese plants compiled by Dr C C 
Hddseus, and published in the Beihefte turn Botantschen 
C*ntralbta 1 t (vol xxvii , part il ), represents, as the 
author poigU out, merely a contribution to the flora of 
Slam, Inasmuch ns some of the provinces are entirely un¬ 
explored. The author has received valuable help from 
many botanists In the identification of his hptunitnu, and 
Has furnished indications of the regions from which rath 
fpaciea W«s obtained lhe list shows a preponderance of 
Legumioose and C>peracea. 

Tilt latest part (vol Iv , No 4) of the Records of thi 
Botanical Survey of India is devoted to the notes con¬ 
tributed by Mr I K Burtcill with reference to a journe\ 
into Nepal The author collected few novpltnn—thre** 
species 0/ Impatiens and an Enot au Jon—which Is explic¬ 
able, as he traversed nearly the same route at the same 
season of the year thnt Walllch took eighty-seven >tnrs 
earlier The notes relate chieflv to detailed features of the 
vegetation and a comparison of the sdl, Shorea robust a, 
forests and flora of tho hill tops In Nepal with those in 
Sikkim 

Ml Askin Nicholas, writing from 31 Queen Street, 
Melbourne, advances a curious explanation of C.luclal 
periods of geology He suggests that “ the Glacial period 
corresponds with the period In which the moon lost its 
water To me it seems feasible that this would be 
annexed bv our planet by first forming a ring imund 
it, under which rmg would be a perpetual shadow of 
great width " But Mr Nicholas's suggestion would not 
explain either the geographical distribution of areas of 
heavy glaciation or the recurrence of such glaciations 
Mr Nicholas refers in the course of his letter to the 
Glacial periods, and thus recognises that there have been 
more than one, and the last was geologically bo r< cent 
that It would seem most Improbable that there should 
have been any important change in the condition of the 
moon since that date If the suggestion were valid, the 
moon should also have lost it* water once during pre- 
Cambrian, In Cambrian, and Carboniferous times Mr 
Nicholas will find a discussion of the supposed causes of 
glaciation In Chamberlin and Salisbury's “ Geolog),” 
voL Hi, 1906, pp 434-46 

£4 Nature tor December 17, 1910, contains a photograph 
Of rtw " Spectre of the Brocken," taken some time ago bv 
M Thb Mourcaux on the terrace of the observatory of the 
Pic du Midi It shows In the centre of the corona the 
shadow of the operator holding up the photographic 
apparatus On the summit of the peak and to the west- 

K ff1 patches of cumulus cloud were scattered over tho 
> and at times the sun shone out brightly on the rising 
mists. The author of the note (M J Loisel) states that, 
•9 f*r as he knows, this Is the first time that the spectre 
baa been photographed He refers to M Lancaster’s 
*xpetJen» at Uccle at the time of a thick fog in'* July, 
*894, during which he aaw his shadow projected by a lamp 
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burning in a room on the second floor, and all his move-, 
ments reproduced M Loisrl remarks that it would be* 
Interesting to observe whether the phenomenon would be 
repeated in any thick fog, or only under special conditions 

Ws have received a catalogue of physical app&r itus and 
optical goods from Messrs R and J Beck, which con¬ 
tains a longer list of parts of optical apparatus, e g 
lenses and prisms of glass or quartz, than we havr- seen 
previously in any English catalogue It will prove of 
great' help to thosi who are constructing apparatus for 
special purposes The most noteworthy larger pieces of 
apparatus described are a lens-ti sting bench with all the 
fittings requisite for the rapid examination of spectacle 
lenses, and a large opt it. bench for interference and diffrac¬ 
tion observations, which Mchars Beck hau made Into st 
universal instrument by providing it with a npectroipeter 
to fit on to one of thi upright pillars, and with the lenses- 
and polarising prisms nt cessary for the optical examination 
of crystals. 

A copy of the 44 Instructions of the Metropolitan Gas 
Referees" for the \eor iqii has retched us These* 
instruction® arc practicull} identical with those issued last 
ytar, the only change being that the 10 cubic feet of gas 
burnt for the determination of thi total sulphur Is nllowed 
to be burnt at a somi what faster rate—o 62 foot per hour 
Instead of 0-5 In the determination of the calorific value 
of the gas, the caloric used is now special]) defined us 
14 the amount of heat which a ill raise the temperature of 
'i litre of water one d^gw centigride," tho temperature 
at which the water is measured not being stated 

Messrs D ArrucTON anu Co will publish shortly a 
new work of travel entitled 44 The Big Game of Africa," 
bv %ir R Tjader, who has studied very closely lhe 
characteristics of the big game which he has hunted, and 
paid attention to the scientific side of the subjtct 
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Meteors in Frbruarv —Mr W F Denning writes — 
11 February Is not a specially interesting one as ngarda 
meteors, but it has presented many brilliant fireballs m 
past years, and indications of several showers of some¬ 
what Important and active character 
41 Tho writer has never made very extensive observa* 
tions in this month, but from the data he has se* urrd 
and from tho paths of meteors observed b\ other persons 
he has long regarded a shower of Aun£lds as the most 
prominent and richest streAin of the period lhe ridnmt 
is about at 75^ + 42°, and the time of visibility apparently 
extends from Febraaiy 5 to 23, but this is uncertain The- 
meteors are slow and often bright 
14 Observers would do useful work by watching the sky 
on clear February nights, when moonlight does not 
materially interfere They might secure useful t vldence 
as to the Aurigld shower, and would probably notice n 
few of the fireballa which commonly appear at this time 
of the year The most remarkable fireball of niodirn 
times appeared on February 22, 1900 
41 This year the moon will not Interfere in the ew ning 
of February 92, and the paths of such meteors os ire 
seen should be carefully regieterrd and other details, 
noted » * 

Nova Lacertjb. —Observations of Nova Lacertie, made 
at Bergedorf on January a, are reported by Dr Cnff in 
No 4463 of the Astronomttche Nachruhtan Two set® of 
comparisons with neighbouring B D stars gave, for the 
magnitude of the nova, 6-8, and Its rose colour is com¬ 
pared with that of Nova Persel m May, rnoi, being about 
5 5 * °n Schmidt’s scale of colour Visual spectrum 
observation® gave C and F, probably, and brightenings m 
the yellow and VN^t, strong absorptions in the orange- 
and on the other sloe of F were also noted 


F were also noted 
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A New Vasiablb or NoVa (154 1910 Piscium)— What 
may prove to be another nova Is alio reported in No. 4465 
of Lhe A if ronomitche Nachnchten by Herr E Ernst The 
discovery was made, whilst comparing some minor-planet 
photographs of the region near 43 Piscium, on a plate 
exposed on September 13, 1907, and the Image appears to 
be that of a tenth-magnitude star, In the position 
aeoh 373m, a»+9° 30' (18550) 

Eighteen other plates, taken during the period October, 
1894. to October, 1910, fail to show any Image In this 
position, but one taken on the same evening shows the 
image to be undoubtedly stellar 

Mam-ratios or tiic Components of KrCoer 60 and 
Castor —In No 5, vol xxxil , of the Astrophysieal 
Journal, Dr H N Russell discusses the mass-rntlos in 
the multiple systems KrUger 60 and Castor 

In the case of the former svstem, Prof Barnnrd has 
pointed out that the motion of the principal component 
A Is distinctly curved with respect to the distant optical 
companion C, thus Indicating that the faint component 
B has a muss comparable with that of \ from Prof 
Barnard's measures br Russell Has calculated the relative 
masses He finds that the mass of B is slightly greater 
than that of A t although the magnitude of A in 9 7, whilst 
that of B U n«o, the ratio of the masses is 1 14 ±0 14 
In the case of Castor, Dr Russell finds that In all 
probability the 11 durk ” companions In each o f the two 
spectroscopic binaries are much less massive than their 
primaries, the ratio being greater than for any other 
system >ct Investigated The mass of the whole system 
is 6*5±io that or the sun, whilst, if it is the saint in 
each pair, the mass-ratio (primary/sorondarvl is about 
(>•5 In each case, the parallax of Castor is concluded to 
be approximately o-o8 f ± 003* 

Douiue Stars— lick Observatory Bulletin No 188 con¬ 
tains a list of 100 new double star* discovered and 
measured by Dr R G Aitki n with the 36-inch refractor 
This is the seventeenth list published bv the same observer, 
and Includes Nos 2201 to *300, the sixteenth list appears 
In No 1H4 of the Bulletins 

Dr Aitken makes some Interesting remarks concerning 
the colours of the components In some 5000 close double- 
star systems he has examined with the large telescope 
Generally he finds that coses of striking contrast are 
comparatively rare, ond he suggests that this may be due 
to the fact that the apparent brightness of even faint stars 
In the field of ^fidnch telescopes Is considerable, con¬ 
sequently the subjective phenomena recently discussed by 
Dr Louis Bell are not so effective as in smaller Instru¬ 
ments Even In the case of A 3350, where the colour of 
the primary is a striking orange-red, the faint companion 
can onlv be described as a dull greyish-white, not blue 
In most case* both components appear to be white, 
although the fainter one is perhaps more blulirii than the 
primary 

No 4464 of the Astronomische Nachnchten contains a 
long list of measures, made by Prof Burnham with the 
40-lnch refractor at the Yerkes Observatory, of stars 
selected from the Genera! Catalogue for remensurement 
because some uncertainty or suspicion of change existed 
Appended to the measures are many Interesting notes con¬ 
cerning proper motions, existence of planetary and other 
faint nebuUe In the same region, or apparent discrepancies 
The United States Naval Observatory —1 he report 
of the superintendent of the Washington Observatory for 
the year ending June 30, 1910, contains, in addition to 
the usual articles, several notes of special Interest 
The observatory has decided to do what it can In the 
observation of fundamental stars in connection with the 
International Chart, but for the present cannot undertake 
more than the observation of the historic fundamental 
■tars A number of Instruments no longer In actual use 
have been collected Into one of the domes as a museum 
Observation»» of Halley’s comet were made from 
November, 1909, to June, 1910, but during the time the 
comet was nearest the earth visitors to the observatory 
were so numerous that the a6-Inch and is-lnch equatorial* 
had to be g&en up to their use, three 4-Inch equatorial* 
were also mounted at the Capitol, -and two assistants 
deputed to attend them 
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Star Colours —In No 4t vol xxxil, of, the JUfQtr 'S 
physical Journal Mr Innes has a note on Mr fell's |M, 
regarding the physiological factor In the determination of 
the colours of stars in multiple systems 
Mr Innes points out that modern observers do rat 
record the fantastic colours recorded by earlier observers* 
but suggests that they should record colours on the modest 
11 Chandler *' scale He also cites a celestial example, con¬ 
firmatory of Mr Bell's laboratory results, where the near 
approach of Mara—then 4 or 5 on Chandler's scale—gave 
the yellow binary y Vlrglms a decidedly bluish appearance* 
Mr Jnnes also gives examples, however, showing that In 
some cases the subjective effect apparently does not operate, 
whilst m others an objective difference almost certainly 
exists 


THE IMPERIAI DEPARTMENT OF AGRI¬ 
CULTURE IN IHh IVES 7 INDIES 1 

TN recent >ears the productions of tropical countrie* 
A have formed an appreciable proportion of the raw 
material for the manufacturing Industries on which th* 
prosperity of this rountry depends It Is admitted tha* 
the British arn m possession of some of the richest por¬ 
tions of the tropics, find therefore their development is a 
matter of grist imp rial interest Our responsibilities 
can hardly bo realised, but if our commercial supremacy 
depends upon the control of the tropics, we cannot relieve 
ourselves of responsibility either in the interest of our 
possessions or in our own inti rests 

It Is proposed here to confine attention more particu¬ 
larly to ll e West Indian colonies, consisting of a group 
of islands geni rally known as the British West Indies, 
Bahamas, and Bermuda, together with the two consider¬ 
able colonies on tne mainland, viz British Honduras and 
British Guiana B> thi ir situation in the western tropics 
and their entire dependence on agriculture, these 
possessions form n natural group having a common 
Interest in the development of the products of the soil 
The Wr*t Indies, in the larger sense suggested above, 
cover an area of 109,836 square miles, or a little less 
than the British Ules Hit population is estimated at 
3,300,000 I he \atuc of th< total trade is about 
aa,ooo,ooo l Of their imports of manufactured and other 
goods, they take 40 per cent from the United Kingdom 
An increase in the total trade from 15,647,816! In 1903 
to ai,439,301! In 1909 is encouraging It Is anticipated 
that the twentieth ccnturv will witness the " regeneration 
of the West Indies ” and a return to some of their former 
prosperity Already this is becoming true Lord Crewe, 
the late Secretary of State for the Colonies, was In a 
position to announce In February last “ that no West 
Indian colony waa now in want of grantn-ln-ald ” 
Further, all the colonics have comparatively large sums 
In reserve to meet an> ordinary emergency that may 
arise 

Briefly stated, the circumstances that have combined to 
bring about the new prosperity In the West Indies are as 
follows —(t) the revival of confidence In the sugar Indus¬ 
try as the result of the abolition of bounties, ana improved 
trade relations with Canada (a) the Increase In the pro¬ 
duction of cacao in Trinidad, Grenada, and Jamaica, 
(3) the development of the American fruit trade In 
Jamaica, fx) the introduction of the Sea Island cotton 
Into St Vincent, Barbados, and the Leeward Islands, 
(5) the extension of the cultivation of Umet In Dominica 
and rice In British Guiana 

The Imperial Department of Agriculture In the West 
Indies was created on the recommendation of a Royal 
Commission consisting of Sir Henry Norman (chairman), 
Sir Edward Grey, and Sir David Barbour* In 1897, when 
the commission visited the Wert liuflei, many of the 
colonies were In a depressed condition and a source of 
anxiety to the Imperial Government and to those directly 
Interested In them The commission was charged, In the 
first place, to inquire into the condition and prospects of 
the sugar-growing colonies and 11 suggest such measures 

1 Abstract y a paper read before the Royal 
ra, by 3k Denial Monk, K.CM G., lata In 
cuttflf*. 
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a* would appear best calculated to restore and maintain 
li(| prosperity of those colonies and their inhabitants ” A 
rurtfier subject of inquiry was ** Whether* in the event 
of the production of sugar being discontinued or consider¬ 
ably diminished, what other Industries could replace it, 
ana be carried on profitably and supply employment for 
the labouring population f> 

The commissioners recorded as their opinion that the 
depression In the sugar industry was due “ to the com 
petition of other sugar-producing countries, and in special 
degree to the competition of beet-sugar produced under a 
system Of bounties " They submitted that * the best 
Immediate remedy would be the abandonment of the 
bounty system 11 In the meanwhile they recommended 
certain special remedies, such as an improved steam com¬ 
munication with outside markets and between the different 
Islands, and the organisation of a scientific depurtmint to 
assist the sugar industry and encourage, where conditions 
Were favourable, minor agricultural industries, together 
with a general Improvement In the system of cultivation 
of the principal crops 

Most of the recommendations were sooner or later 
adopted by the Impirial Government, Including the creation 
of an ‘Imperial Department of Agriculture For tht latter, 
on the motion of Mr Chamberlain, funds were voted by 
Parliament on August a, 1898 The average amount that 
has been expended up to 1908 has been at the rate of 
17,400! per annum Of this amount, some 5000! repre¬ 
sented the cost of the head office the remainder w ns 
applied In grants-in-nld of botanical and expr mm nt 
stations, agricultural schools, and other educational 
services In the individual colonies 

The duties entrusted to the department were of a varied 
and far-reaching character Among them, the general 
improvement of the sugar Industry and the encoungp- 
ment of a system of subsidiary Industries In localities 
where sugar could not be grown, or where the conditions 
were more favourable for the production of cacao, coffu, 
bananas, oranges, limes, cotton, rubber, coroanuts, siwiJ- 
hemp, rice, nutmegs pineapples, and other crops In 
addition, It was proposed that It should devote ithntion 
to the Improvement of the breed and condition of tattle, 
horses, and small stock, and to the extension of bee¬ 
keeping Ffforts were also made to bring the mass of 
the people Into svmpathy with agriculture and triumd 
to^regard the successful treatment of crops as the basis 
upon which to build, not only their own welfare, but the 
general prosperity of the colonies With this vkw, n 
prominent position wis given to teaching thr principle of 
elementary science and agriculture, both in the prlimrv 
and secondary schools Associated with this polity was 
the Increased attention devoted to object-lessonn, the 
encouragement of growing specimen plants in pots and 
boxes, and the establishment of school gardens Arbor 
days for the public planting of ornamental and other tnrs 
were also organised ind assisted by the department 

The sugar investigations were mainly dimtlrd to 
raising improved varieties of canes capable of withstand¬ 
ing diseases that had rendered the continued culthntlon of 
the Bourbon cane impossible and obtain a larger > leld of 
sugar per acre Valuable experiments have also been 
carried on over considerable areas in testing the relative 
value of pen and artificial manures and in ascertaining, 
by a continuous series of trials under skilled supervision, 
In what quantities and at what stages of growth of the 
canes such manures could be applied to the best advantage 
In addition, instigations have been earned on in the 
chemical selection of the sugar-cane, In the treatment of 
cane tops with germicides, and as to the effect of planting 
at different distances and of improved tillage operations 

A further Improvement in the sugar Industry has been 
the establishment of central factories at Antigua, Jamaica, 
and also at St Kitts In the case of the factory nt 
Antigua, It was recently stated “ that out of fiooo tons 
of crystals shipped from the factory, 9500 tons represented 
the gain due to Improved methods of crushing the canes 
apd manufacturing the sugar," that Is, the production of 
Cugar from a certain quantftv of canes was increased bv 
the factory, as compared with the system hitherto \n use, 
bjfi 40 par cent 

*Tno annual production of sugar in the West Indies is 
afattyi 140,000 tons, of the value of 3,000,000! In recent 
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years an increasing amount of sugar and molasses haa 
been shipped at preferential rates to the Dominion of 
Canada In 1897 Canada took only 11,000 tons of sugar; 
in 1909 It took 133,000 tons, or about bo per cent of the 
total production of the West Indies 

1 he result of the policy pursued during the last twelve 
years Is shown In the fact that, while the total exports of 
produce and manufactures of the West Indian colonies 
nave increased from 5,625000! to 7,195,360!, the exports 
of the products of the sugar-cane (Nugar, rum, and 
molasses) have declined from 3,243,000! to 3,037,660/. 
On the other hand, the exports of other commodities, such 
as cacao, fruit, cotton, logwood extract, tobacco and 
cigars, rice, coconuts, and rubber, have increased from 
1,382,000! to 4,157,700! The recent Royal Commission 
entirely concurs with the lommisslon of 1897 as to the 
danger of dependence on a single Industry, and they 
strongly support a continuance of the efforts that have 
been made with such signal sucroas to develop other 
industries suitable to the soil and (innate 

Several striking instances of the value of scientific 
investigation for practical purposes have been placed on 
record both as regards sugar, cacao, cotton, and other 
industries The cultivation of Sea Island cotton was 
introduced in 1903 Since that time 15,000,000 lb of 
(Ottnn lint have been exported, of the valu* of 800,000/ 
It is admitted that If fine Sea Island cotton hod not been 
obtained from the West Indies, several cotton mills in 
I uncashlre would have berii compelled to work short 
rime The total number of valuable eionomtr plants dis¬ 
tributed from the botanic and experiment stations have 
remhed 1,375,151, sufficient to establish about 10,000 acres 
in permanent crops 

Agricultural eduiatlon has been extended during the last 
ten years, with the result that the West Indies are 
now fully provided with the means for extending agri¬ 
cultural knowledge amongst all classes of the com¬ 
munity Agricultural training schools nnd farm schools 
have been provided for boys of the agricultural 
claves, and the teaching of scientifu agriculture has been 
making steady progress in the setondary schools and 
colleges The department has also wrved a useful pur¬ 
pose as a leading school of tropical agriculture It Is 
acknowledged that there is no other organisation in any 
part of the tropics where such diversified work Is curried 
on over so large an area and under suth varying con¬ 
ditions of soil and climate Hence it is possible to afford 
a sound scientific and practical training to students in 
the cultivation of crops suili*d to nearly all tropic'll con¬ 
ditions A gratifying proof of the value of the work of 
the Imperial Department of Agriculture has been the 
formation of similar departments with well-equipped 
laboratories and experiment stations in other parts of the 
tropics, also in supplying trained officers to take charge 
of these departments 

1 he valuable services rendered to our tropical colonies 
bv the Royal Gardens at Kew for more than half a 
century are deserving of special mention The successful 
Introduction of cinchona Into India and Cevlon, nnd more 
recently of the rubber trees, which have made it possible 
to establish the important rubber Industrie s now exist¬ 
ing in India, Cevlon, and the Federated M day States, are 
not the least of the achievements of Kew 

In a memorandum by Ixird Islington, attached to the 
report of the Canada and West Indian Royal Commission, 
the following reference Is made to the work of the Imperial 
Department of Agriculture — 

" 1 Was deeply Impressed bv the valur of the work done 
by the Imperial Department of \griculture and bv the 
greatness of the possibilities whirh anil lay before it the 
revival of the cotton industry, and consequent restoration 
of comparative prosperity to some of the small islands 
experiments with the sugar-cane, the discovery and 
destruction of Insect pests—these were in themselves great 
achievements In q»y opinion, however, an even more 
valuable work has been done in diminishing the prejudices 
of agriculturists and inducing them to try new methods 
and In Inculcating the value of science and cooperation 
The most successful fruit of the Report of the Com¬ 
mission of 1897 ha* been the work of the Imperial Depart¬ 
ment of Agriculture, which has bevond doubt saved the 
Home Government from appeals which could not wholly 
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bo rejected, and would have coat more than the total out- 
Ja> on the Department " 

in response to the strong recommendations of the Royal 
Commission, the Imperial Government has recently agreed 
In principle to the continued maintenance of the central 
office of the department for a further period of ten years 
from April i This will enable the department under Dr, 
Watts (the present Commissioner) to continue to coordinate 
the work of scientific agriculture In the West Indies, to 
■carry on research, and afford still further assistance In 
•developing the resources of the colonies 


THE PANAMA CANAL IN 1910' 

E canal now being constructed by the American 
Government In continuation of the work commenced 
by de Lesteps la 504 miles long from deep water in the 
Caribbean to deep water in the Pacific Of this distance 
34 miles is high-level with 8 miles sea-level ut each end, 
-as shown on the accompanying profile 1 he water for 
lockage is supplied by blocking the lower valley of the 
*Chagres River at Gutun with an earthen dam 7000 feet 
long, 115 feet high, and about aooo feet broad This 
consists of two heaps of broken rock enclosing the 
hydraulic fill, 1 e silt pumped In wet and allowed to 
strain This packs tightly under the pressure of the atmo¬ 
sphere, and secures the impermeability of the dam The 
heavy rock fills secure its stability against the lateral 
pressure of the 85 feet of water which will be behind the 


is overlaid, with disintegrated rock and dty lb As 
average thickness of 15 to so feet, and the. rack Iffdf p 
places has open Joints or seams, either vortical or 
towards the cut Frequently the first sign of ■ lawWfli 
is the bulging up or humping of the wilt rook ait tfca 
bottom of the cut, which sometimes met 00 feet 
Simultaneously a crack appears on the toll a b ove, wWdl 
is followed by foundering of the soil and day, and very 
often of the rock Obviously, so long as humping of th 
bottom occurs, it would be futile to let In water, as th| 
canal might be at any moment so reduced hi depth as ta 
be unnavigable It Is proposed to deal with the difficulty 
by flattening the slopes until gravitational equilibrium u 
achieved, on the principle already referred to ht the com 
of the Gatlin dam 

The author points out the existence of a graritative 
wave In landslides, and recommends the application of the 
principles and term mo log v of surface waves to their study. 

In spite of the difficult} of the landslides, the opening 
of the canal may be expected on the pr om ised date, vii 
January 1, 1915 

APPLIED GEOLOGY IN THE UNITED 
STATES 1 

Ht eight bulletins referred to below cover a wide 
range of applied geology, and contain many valuable 
additions to academic geology Thus the memoir by 
Messrs Hillebrand and Schaller is a most Important con 




Profile of Panama Canal 


■dam Hie height now utlainrd by the dam Is 70 feet 
The undi riving ground 1 * somewhat soft, but It has not 
been squeezed up owing to the way the load bus been 
spread Ihe sldm of rhi dnm, In fact, hold down the 
ground ko that the weight of the central portion cannot 
squeeze it up 

The elaborate investigations of the engineers on the spot 
havr shown that thi foundations are impervious, the 
earlier official reports to the contrary having been based 
upon a misinterpretation of the borings ihe urra of the 
lake which will bo maintained between this dam and 
that at Pedro Miguel will be 164 square miles, or twice 
the size of the Logo Magglore 

The dimensions of the locks are length, 1000 feet, 
'breadth, 110 fret The minimum depths in canal and 
locks will be 41 feet The minimum bottom width in 

the 8 miles of the Culebra cut, 300 feet The rest of the 

canal will ha\e a bottom width of from 500 to 1000 feet 
The profile shows the greatest original elevation of the 
ground to be 31a feet, but this ts on the central line On 
the eastern ado at the same place the escarpment began 
514 f«et The bottom will be at 40 feet above mean 
sea-level, so that the cutting here will be nearly sou feet 
deep The deptfc of water in this portion of the canal will 

be 45 feet, the surface being therefore 85 feet above mean 

aA-ievel 

The principal difficulty In construction is caused by 
landslides, bright about by the action of rain, of which 
Qo Inches falbrin the year at Culebra e The basalt rock 

1 Aburect of ipafnrrad baton 'he Royal Socktyof Arts on December 9 
by Dr Vaughan Comah, 
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tnbutlon to knowledge of the minerals containing mercury 
It gives the result of a thorough research on klelnlte, 
montrovditc, terlingualte, and eglestonite The two lost 
are proved to be ox> chlorides, and montrovdite to be an 
oxide of mercury, confirming the conclusions of Prof 
Moses, the founder of these species Klcinlte was named 
In 1905 by Prof Sachs, who described It as an oxy¬ 
chloride of mercury, but the day after his paper was 

1 t C Schrader Mineral Deposit* of tbs Cerbat Reuse, Bladt Moun¬ 
tain*, sod Grand Wash Cliff*, Mohave County, Artec*. US. Gaol 
BulL 397 Pp e£+jrv! piateH- jy fin (WtoWhitoo, rw.) 

W Bernhard ana C. Bum 1 iron Ore*, rush, and Hn aas of tba Blrm 
Ingham District, Alabama, with chapters on the Origin of the Ore*, by 
Edwin C Eckel U S. Gaol Survey, Butt 40a Pp. 104++»U plate*, 
+io ta. (Washington, igio.) 

W F HUUhraad and W T Schell* The Mercury Mtoenb from 
Terttnanja,, Tuu U &. GeoL Survey, BulL 405. Pp. 174+ri pkUa+44 

if Emmons * ^fieconnalseance of some Mining Camp * In EDto, 
Leader. end Eureka Coantm. Nevada. U 8. Geot Survey, Ball 40V. 

to**, wUh 

of dm Central Kaekotorlm Valley and tba Ruby Cr-k and Gold HBI 
Ptaear*. U 8. GeoL Survey, But 410. Pp. Sy+v pljS . (Waattngtoo, 

L. Boa A lUcDDMlnuic. of tb. Ojmm Dm*, of CoAfaraik, 
with a Now ow Emr. la th. Ottakal huMtof Cypwwk. t* 0 «M 
Saif" U.B. CM Sonwr, BaU .ij. Pp. 37+lT plkM+o 6** <**£ 

Hetasopewn MMnjJMewkm fc ftemhakh Qaatyy 
Nevad a. US. Gaol Survey, BulL 4 hVp* 75+1 fig*. (Wf* 

^^beVe^doo ef Public Coal Leads' G H Ashley f Tte Yalta 4T Goal 
land. C. A. Ffeher 1 Depth and Minimum ThEbaa of BaAras UndHsg. 
Factor* ta Vetaadou V sTOeot Survey, Ball 4S+ ^ ae ht qgtiaC. 
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i#i Httlebrand announqed that the mineral 

^■rrtiry-nupamung compound , it 1 b a mixture ol 
areraanlnno chloride with some sulphate or 
te Sera* interesting photographs illustrate the 
O p ti ca l"teurdg eo slty of the mineral. Kleinlte is hexagonal 
,1a symmetry, bat basal sections are only singly refracting 
when betted above 130° 1 after cooling very slowly, in 
procew of years, again become biaxial 

Three of these bulletins (Nos 397. 408, and 414) state 
the result*- of Inspections of western mineral fields where 
mining was once more active than it Is now Mr F C 
Schroder descr ibes the ore deposits of Mohave County, in 
north wester n Ariaona The country consists of a plateau 
of pre-Cambrian gneisses covered in places by Calnozoic 
volcanic reeks, and flanked by Palaioxoic sediments in the 
valley of the Colorado River The climate is warm, and 
with a 3-bich rainfall and high evaporation there is little 
surface water, and the rocks are oxidised to the depth of 
usually from 200 to too feet The mines are numerous, 
but they are all hampered by the difficulties of access and 
high costs, and so none have been worked very deeplv The 
outcrops were removed thirty year* ago The mines belong 
to two main types, one represented Tn the Cerbat Range, 
occurring m the prc-Cambrlan rocks, and the other, as in 
the Blade Mountain, found in the Cainoxoic volcanic forma¬ 
tion I he ores in the latter are found only in association 
with chlorltic andesites Xhe field shows many polm* of 
Interest, and the results will be watched with Interest as 
the mines go deeper The plans suggest that some of the 
ore shoots have been formed from ascending solutions 
The evidence available is insufficient to throw much light 
on general problems, but Mr Schrader's report will be 
Indispensable in the future development of the field 

Mr W H Emmons's reconnaissance on some mining 
camps In Nevada also deals with small scattered mines or 
which most of the direct evidence has been last Some 
of them were worked fifty year* ago, and mining was most 
active during the silver boom of tne ’eighties The mines, 
unlike those In Mohave County, yield a large variety of 
minerals The area consists of Palaeozoic sediments rang¬ 
ing from the Cambrian to the Carboniferous, which have 
bran Invaded by Cretaceous granodiorltes, and covered in 
places by Miocene rhyolites, andesites, and basalts One 
aeries of mines consists of replacements In what thp 
author call* the M marbleised limestone" around the 
Cretaceous granodiorltes, and a second senes occurs with 
the Calnocolc eruptive*, but only in association with the 
andesites, the basalts are always barren, and the rhvohte* 
are only productive when near andesite The chief metals 
In both series of mines are gold and silver The gold is 
relative^ more abundant in the older lodes, where it is 
associated with copper and lead The mines onh occur 
where tha rocks have been leached by hot water, and thus 
prospect or s recognise promising positions by the colour of 
the weathered rocks 

Mr F L. Ransoms has examined Humboldt County, 
Nevada, of which the map prepared by the historic Survey 
of the Fortieth Parallel Is still the best Mining began in 
the district about i860 on ores of antimonlal silver with 
■tibnlte and cinnabar In Copperwood Canyon small 
veins Of nickel and cobalt ores occur In an altered andesite 
beside a dlorlte, probably of Cretaceous age Mr Ran¬ 
soms shows his characteristic Insight in the classification 
of the ore bodies and In such Illuminating diagrammatic 
Motions, as that of the Sheba mine (p 4a) 

The g yp su m deposits of California are described in a 
short memoir by Mr F L. Hess The gypsum Is mined 
for use as plaster and; a fertiliser Some of it occurs in 
“gypsltft," a material containing grains of gypsum too 
•nsU to be readily discernible to the eye It is there an 
e ffiore e cstf t product, due to the evaporation of water, 
Which boa percolated through underlying gypsiferous beds 
Some massive deposits formed by the evaporation of 
ahattott totes and by prectpftatfon In shallow sea water are 
also of local commercial value The veins of gypsum, In- 
ofudtog both, saflenlto and oatinspar, have no intrinsic value, 
but mm worked as the cheapest method of holding mineral 
to—i <m ton* which may jleW oil Sufficient work is 
dene aw the gypsum to maintain the lease without the 
sqappmp ** berlng for al) r and thus dodging the lav by 
mg *** mineral to maintain an unfair claim to another 
r ifi* valuation of coal tomIs to a problem which has long 
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taxed the Ingenuity of experts on mining law In BuUrttau 
434 Mr. Finer contributes to the discussion a summary 
of the depth and minimum thickness of coal seams worked, 
in various countries The deepest coal mining rerorded la 
from 3937 feet, in Belgium, the deepest In Britain is at 
3483 feet, in Rams Mine, Pendelton, and depths of more 
than 3000 feet have been readied in trance and Germany* 
forty years ago a British Coal Commission recognised, 
that mining would reach a depth of 4000 feet, but sued 
is the wealth in fuel of the United States that coal below- 
3000 feet Is still disregarded in valuation The United. 
States, moreover, has not yet been driven to work such 
thin coals as are wrought in England and Belgium The 
thinnest English seams worked at present independently 
arc a cannel coal of 8 Inches and ordinary coal 10 inches 
thick Scams 12 inches thick are worked In Belgium and 
Scotland, where beds of lest thun a feet thick are worked 
extensively 

The red Iron ores in the Siluriun rocks of Alabama* 
described In Bulletin 400, are sw.ond in importance in tho 
United States only to those of the Lake Superior district - 
1 hey are low-grade ores, but being near fluxes and fuel are 
cheaply worked The Clinton ores have generally been 
regarded as a rtsldual deposit due to concentration of Iron 
oxide by solution of a ferruginous limestone Ihti view 
has been based upon the belief, due to Porter and I C. 
Russell, that the ironstones pass below into normal lime¬ 
stone This view has been accepted by many later- 
economic geologist*, but is rejected by Eckel, as the ore- 
is already being mined far from the outcrop, and has been 
found in New lock in bores ten to fifteen miles from the 
outcrop, and nearly 1000 feet below the surface The ore 
is often oolitic and contains many marine fossils which 
have been altered into iron oxide, but that this change 
happened during the deposition of the rotk is indicated 
by several facts thus many of the oolitic gnins contain 
a nucleus of quartz surrounded by concentric lajers 

of iron ore, which is covered by carbonate of lime A 
fuller account and figures of the microscopic structure of 
the ores would have been useful \* the oolitic grains 
havft been cemented by iron oxide, some replacement 
appears to have taken place after the formation of the 
bed Mr KckeJ, however, produces weighty evidence m 
support of his view that the ore 1* mainly of contemporary 
origin, though recent work show* that other American 
geologists reject this explanation, nnd regard the estimates 
based on it as exaggerated 

The brown ores of Alabama nre admitted bv Mr Erkef 
to be epigenetic, they are In ter bedded with Ctmbro- 
Ordovlclan, Cretnceou*, and Calnosolc rocks, but are alt 
of CainOEolc formation 

Mr Maddren’s report on *ome Yukon placer deposit* 
shows that the gold has been derived from lodes formed 
by the Intrusions of acid rocks in Mesozoic or Lower 
Cainoxoic time* The gold is usually coarse, but its con¬ 
centration has been slow, because the cold acts as a 
cementing agent, and the erosion of the frozen ground Is 
very slow Tho report gives some interesting information 
as to the relative extent of Glacial and post-Glaclaf 
denudation In some Alaskan valleys 

j w n 


ON THE SENSIBILITY OF THE E\K TO 
VARIATIONS OF WA VE-IJ£NGTH IN THE 
YELLOW REGION OF THE SPECTRUM > 
T)R EDRIDGE-GREEN* has Introduced a method of 
classifying colour-vision by determining the number 
of separate parts or divisions In the spectrum within each 
of which the observer can perceive no colour difference 
Movable screens are provided In the focal plane of the 
spectroscopic telescope, by which the part admitted to the 
aye is limited and the limits measured in terms of wave¬ 
length Beginning at the extreme visible red, more and 
more of the spectrum Is admitted until a change of colour 
(not merely of brightness) is just perceptible This give* 
the fir*# division The second division starts from the 
place just determined, and is limited in the direction of 
1 Abstract of a paper nod before the Royal Society an Doosmbwl, * 9 ** 
B^ipufvoL tatxlL, p. 458, end earlier wrido** 
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shorter wave-length by the Mine condition In this way 
the whole spectrum is divided into a number of contiguous 
divisions, or patches, which Dr Green terms mono¬ 
chromatic 

“ tested with this Instrument a normal Individual w]ll f 
as u rule, name six distinct colours (viz red, orange, 
yellow, grun, blue, violet), and will mark out by means 
of the shutters about 18 monochromatic patches 
Oixaslonally we come across Individuals with a greater 
power of differentiating hues, to whom, as to Newton, 
there Is a distinct colour between the blue and violet, 
which Newton called indigo Such Individuals will mark 
out a greater number of monochromatic patches, from 
aa up to 29 The limited number of monochromatic 
pah hex whlth ran be marked out in this wn> is 
at first surprising when we consider how insensibly 
one part of the spectrum seems to shade Into the next 
when the whole of the spectrum is looked at The number 
and position of the patches present, however, great 
umformm from one case to another " 

Being curious to know Into what class my own vision 
would fall on this nvatem, I was glad to be tested by 
Dr Green luxt July Ihe number of patches proved to be 
17, a little short of what Dr Green lays down in the 
passage a Rose quoted as normal The limits of the actual 
patches were ax followB — 


780—635 J-^24--6ia—603—595—s86—576—sfo—541— 

5a 1—509—500-^891—477—462—443—420 
Thus in the region of the D linos a patch including 
wave-lengths between 595 and 486 did not manifest a 
difference of colour The Interval between the D linm on 
the abo\e sriU being 0-60, it appears that my 11 niono- 
chronintu patih " was 15 times this Interval 

While It is undoubtedly true that In this wav of work¬ 
ing no colour-difference was perceptible as the e)o travelled 
backwards and forwards over thi patch, my experience 
with colour disc* and other colour-mixing arrangements 
made me feel certain that undir more favourable condi¬ 
tions I could discriminate much smaller differences of 
wave-length Spr-oal experiments hnvf since proved *hat 
I can, I11 fact, discriminate bv colour between points In 
' the spectrum so dose together ns the two D lines 

In order to compare two colours with advantage it Is 
necesiar) that each should extend with uniformity over a 
considerable angular area, and that the two areas should 
be in close juxtaposition The requirements of the case 
are sufficients met by a colour-box (after Maxwell) such 
as I described nearly thirty years ngo 1 In this form of 
apparatus a second slit, placed at the form, allows a 
narrow width of the spectrum to pass, but instead of 
regarding the transmitted portion with an eve-piece, the 
eve is brought close to the slit and focussed upon the 
prism, which thus appears uniformly lighted with such 
ravs as the second slit allow* to pass The light thus 
presented is, of course, not absolutely homogeneous, it 
includes a mixture of neighbouring spectrum ravs, the 
degree of puntv augmenting as the slits are narrowed 
With the aid of a refracting prism of small angle (set 
perpendicularly to the dispersing prisms) the field of view 
Is divided into two parts, which corresoond to any desired 
colours according to the situation of the two primary 
slits For the present purpose these primary slits lie 
neftrlv m one straight line, Inasmuch ns the two spectrum 
colours to be compared are close together 

In making the observations on sensitiveness, one 
primary slit as well as the eye-slit, remains fixed, the 
position being chosen 10 as to provide yellow light from 

the neighbourhood of D The second silt can be moved 

as a whole while retaining its width 
The procedure is quite simple If the colours seen are 
atrongl) contrasted, the movable slit is displaced until the 
difference is moderate Marks may then be given O, 

denoting that the difference Is uncertain, R,, that it is 

Just distinct In the direction of making the second patch 
the redder, C*. that It Is just distinct In the opposite 
direction Similarly, R r G,, denote differences In the 
fwo directions which are more than distinct, and so on 
After each observation worth recording, the position of the 
movable illftfy measured. 

1 Raton, iMl, ml xsr.pp.64rM, “Sckodfc Paper#,’ vot L, jk 543 
8 m also Natusb, Aucust tl, cpto. 
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In this manner, as the result of bets of 
made on several days, It was found that a movement of 
the second silt through 0*15 mm was sufficient to cany 
the variable colour from being distinctly redder than the 
standard to distinctly greener We may conclude that tint 
eve Is capable of appreciating without fall a difference Of* 
situation represented by 0*07 mm 

It remains to Interpret the result In terms of wave- 
lengthi By allowing light to enter at the eye-silt, or 
rather at a narrower slit superposed upon it, a spectrum 
is formed at the other end the scale of which has to be 
determined It appeared that the distance from D to 8 
way 7 mm Ihe difference of wave-length between these 
lines is ha 3 The perceptible difference Is 1/100 of this, 
corresponding nearI) enough to the difference between the 
D lines I think 1 am safe in saying that I could dis¬ 
tinguish the colours of the two D lines If favourably 
presented to tho eye 

This degree of sensitiveness, though not higher than I 
had expected is a little difficult to reconcile with the 
monochromatic appearance of a portion of the spectrum 
fifteen times wider I suppose that the gradual character 
of the transition is an obstacle to the recognition of differ¬ 
ences The question of angular magnitude may also enter 
No doubt a very small apparent magnitude would be un¬ 
favourable It is possible that in Dr Green's apparatus 
an eye-piece of higher powtr, with a corresponding 
augmentation in the intrinsic brilliancy of the source of 
light, would allow of an increase in the number of dis¬ 
tinguishable patches The experiment would be worth a 
trial 

It will be seen that the existence of ** monochromatic 
patches M m the spectrum is fir from meaning that the 
eye U incapable of making chromatic distinctions within 
their range I do not infer from this that the results of 
the method arc without significance Undoubtedly It U 
possible by mean* of it to chssify colour-vision, and such 
a classification cannot be without Interest, even If we fail 
as yet to understind exactly what It means 


THE PROGRESSIVE DISCLOSURE OF THE 
ENTIRE ATMOSPHERE OF THE SUN 1 

T E solell auquol est consacrie *.ette conference est un 
" magnifique sujet dEtudes Tous les hommes sentent 
plus ou molns rlairc.mnt que les destinies terrestres sont 
lidcs dtroitement 4 cpIIo* du soldi, ct qu’ll est ndccssaire de 
reconnoitre sa nature mtum, son rayonnement total, sea 
variations, en un mot «on action prdclso et compute sur 
notro globe Notre dependnnee vis-4-vn du solell est 
nbsolue, et rdeemment, elle a £td rdsumle d'une mamdre 
simple par un homme politique Iranian, mamtenant 
mlnlstre dcs finances, auqud je demandals un credit special 
pour I’observatolre de Meudon que Je dirlge, et pour les 
recherrhes solnlres II refusait d'abord, en alldguant 
l'ncroissement roniinu dei dlpensen pubhque* Puls, com me 
jTnsistais, ll sVkxm " Vous nvez raison, le solell est notre 
malt re 4 tous ll est impossible que nous ne fasslons pas 
quHque chose " Cost amsl que l'observatolre de Meudon 
a pu jolndre 4 son budget ordinaire une somme supple¬ 
mental re, certes peu 4lrv£c, mats qui est arrlvdc au moment 
opportun, et nous a beauroup ald&t dans les rechercbes que 
je vous prdsenle uujourdTiui 

L'tftude modern* du soled exige cn effet des Installations 
coOteusr* des appareds compliqu/s et un personnel special 
apte aussl Wen aux observations physiques qu'aux observa¬ 
tions astronomlquca Or le soldi lUit pour tout le monde 
et mftrit toutes les molssons et, & priori, 11 senlble natural 
que tous les hommes de la plantte apportent leur contours 
aux recherche# sola ire# Pnrtant de cette Idde, J'al proposd, 
It y a quelques anndes, 4 la Sorldtd utronomlque d« Prance 
une taxe tp6c!ale et g£n6rale pour le iblell---et d'allleurs 
tr4s minima Si chaque franqais, ai-Je remtrqud, donna it 
par an un sou, un simple sou pour le solell, 14 somme 
totale serait encore dlrvde, Hie permet trait d'liiurtr 
l'enrtglstrement contlnu du solcil et de ses variations, pgn 
encore rdaltsd, et done une connalssance plqs ^ *‘“ 

de l'aatre Mail les taxes nouvellos toni t 
no mb re uses, ct celld-14, blen que tr4s fatble et 

1 CHscoqtm ddhnad at tb# Royal Inattatloa of Gnat Brfota an fri 
Jqm to, ipso, by Dr ff Daslanfm, Mmbrs d# tTetttaU. 
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t dcartde D’alllour*, 11 faut bien lo dire, 
actual, le cltadln surtout, s'occupent peu 
Hft le regardant moln* que ITiomme prirmtlf et 
% jttufliljfcftul n'ont nl montre nl almanarh La rdnli»ntlo» 
an 49Wt Moe eit rdservdc pour la cite future, et paur un 
social plus parfalt que * nAtre 
La recours au gouvrrnemont, A la collectivity, e*t une 
fcabitude fran^aute II vaut mieux commc en Angleterrc, 
faire appel A t 'Initiative prlvde, & 1'lnitiatlve d'hommes 
dclalrdf et gdndreux C’est ainsl qu'a dtd fondle la Rova! 
Institution, qui a vu dclorc tant de belle* ddcouvertes ct 
tant de savants lllustres Ce bel exempie dolt Atrt proposd 
k tmis, e( on salt qu’il a ltd I argument sulvi en Amdriquc 
oti le* plus> grand* observe to ires, et surtout ceux consacrds 
«u soleil, aont du* A de simple* particulars 

En fait, dans le* cinaunnte dernilres annde*, grAre A do 
grande* ddcouvertes, grace k l'appul de* gouvernement* et 
on MdcAncs, 1 'dtude du solelt a pns un ddveloppcment 
considerable Les astronomes ont pu lui donner p?u A peu 
une organisation sdrleuse et permanente et mime 1'dtendrc 
A I'atmoephAre entlAre de Pastre, jusqu'alor* inaccessible 
La ddcouverte principal? sur le solell est la variation 
pdrlodique de *cs taches noire*, variations que subissi nt 
aumi le* facules bnllnntos de la surface et I’atmosphAre 
cntiAre trAs dtendue Le soleil entler a une grande oscilla¬ 
tion gdndrale, et, fait plus curieux enrore, cette oscillation 
a'dtend A la terre ef, tout au molns, A ses dldments 
magndthjues 

LVxtension du phdnomAne solalre A la terre a une im¬ 
portance rapltale , ellp Imp 11 que presque ndeessmrement une 
action apdciale, nouvelle, oxerrde par le solul sur notre 
globe elle est la cause premlAro de la grnnde faieur 
nrtuello de* retherehes solulres AprAs la ddcouverte dr 
Sabine ef Lnmont sur I'actord de nos variations magnd- 
tlquc* avec le soleil, lu science anglalse a accordd la plus 
grande attention aux tachc* du soled, et la premil re tile 
A organlsd r**fireglstrement photographique des taches tt 
de* dldments magndtique* sur plusleura points du globe et 
(a concentration de tou* ce* documents dans un mime 


observatolre aul h* rrldvc nvec prdcrslon Les tmnux 
d’Elli* et de Maundi r sur la question sent bien connu* et tl 
convient nussi d( rapp<Ur ceux dc I-ock\er et de Shuster, 
qui oid reconnu rdeemment dans le* variations dee taches 
des pdnodeu plus errande* et plus petite* que la pdriod? 
principal de u anmSs 

L'action exerede par le *o(cIl sur In terre est attribute 
gdndralement nux taches, mais elle pout avoir son origine 
dans I’atmosphArc solalre qui a le* mimes variations, d’ou 
fa ndcessitd d'dtudler et de relever avec »oin tette atmo- 
•phAre Or, depuw prA* de ao ans ]e me suis attachd A la 
icconnalssnnce de rttmosphAre entlAre du *oleil, et jt vous 
prdsente aujourd’hul lrs rdsultat* le* plus rdctnlfi, qui ont 
ml* nu jour les couches supdrieurea de cette atmoapHArc 
jusqu 'lei lncxplord<s 


Atmosphere dcs dchpses—au bord tolairc extdmur 

L'atmosphAre du soleil »'e«t montrde A ITiomme pour la 
premiAre fols dnns les drllpse* to tale*, au bord solaire 
extdrieur File forme alors I'anneau lumineux qui so 
ddtache sur le fond du ciel devenu noir, en entournnt le 
disquo lunaire, dgalement noir Elle comprend deux parties 
distinct?*, A partir de Ia lune et du bord solaire la 
chromosphere mince et brlllante, de couleur rose, de laquelle 
«c ddtachent les prodmlnence* dgalement roses, et la 
rouTonnt, plus pfllo mala trAs dttndue Dans ce qui va 
tulyre, il sera question surtout de la chromosphAre et do* 
prodmlnence* 

En temp* ordinaire I'anneau lumineux des dclipses est 
qachd pqr I'lllumlnatlon beaucoup plus vlve dc notre ciil 
L'dcran qui le masque est lumineux, pour l'dcarter, 
,ra*tronome anglais Sir Norman Lockyer, a en le premier, 
en <866, lWe dc mrourlr au spectre, en admettant, re qui 
4 taltpmbat>le, que I'atmotphAre solaire fOt gnzeuse C'dtaJt 
smm tdde de fdntt qui depute a fait son chemfn 

L'dcllpoe de 1868 montre cn effet que les prodmlnence* 
roses sent constltude* en grande partie par 1'hydrogAne 
incandescent qui dmet les radiations ddlA reconnuea dans 
4 laboratolre sous I'Influence do rdtlncelle dlectrlque, et cn 
partlpulier une rale rouge Intense appelde H. Ft, aprAt 
rdcBpqe, Janpsen aux Indes, Lockyer en Angleterre, avec 
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le spectroscope et la rule rouge, retrouvent les prodmlnenccs 
et fa chromosphAre dcs dcllpscs Cr rdfultat a exdtd un 
enthouslasme (dgltlme, car la mdthode, A la fols simple et 
fdconde, est emplojdo depuis 40 ans A la reconnaissance 
journallAre dc la chromosphAre, des positions rt dcs forme* 
de* prodmlnence* Cette dtude c*t nidme plus captlvante 
quo cellcs des tarhe* car les prodminences ont les formes 
lo* plus varide* et les changemenU le* pfu* ropides Ellen 
apparaissent A toutes les latitude*, rt sulvent auasl la 
pdrlode unddcennalc dcs tai hes, 1a durdc du maximum 
dtant, II e*t vrai, plus longue 

L'dtude spectral? du bord solaire poursulvle en temps 
ordinaire, ou mieux pendant les dciipse* fait aussl con- 
naltrc la composition rhlmfque de la chromosphAre, tt aussl 
la hauteur mimme de cnaque vapeur, estimde par la 
longueur de la rate correspondnnte dan* Ip spectre 

D 'une manlAre gdndrale, le* vaptur* A fnible polds 
atomlque et las gas ldgcrs s'dIAxrnt h plus hnut, tel est lo 
cas dc 1 'hvdrogAne et de 1 'hdlium I a rate la plus haute 
dans ce* deux gaz est la rate rouge Ha de 1 'hydrogAne, le* 
autres rnies dc l'h\drogAne nvnnt des hauteurs et des dclats 
qui dimmuent du rouge A 1'ultraviolet 

Mai* Ip* plus hautes de toutr* *ont le* rate* vlolettcs H 
et K, trAs brlllante*, qui sont dmtses pnr les composes du 
calcium Conune le pool* atomique et la dennitd de In 
vnpeur de calcium sont nhlivemint dlexdes le fait paralt 
Hsse* dtrangc, Jl esl expllqud *ImpUmint, il'nprA* le* <dde* 
de lockyer par une dissociation du cnliium dans Ic soleil 
et 1 'dtlno Uc de no* laborutoirr* I e* rues H et K, A tou* 
dgards exceptionnelles, sent trA* brillantes nu bord oolnin , 
et ossurent aisdnn nt la photogrnphu de* prodminences avec 
li * nlaquen ordinaire* 

D'autre part, les vapeur* lourd* * qui sont de beaucoup 
le* plus nombreusis s'dIAvent peu dans ratniosphAre, ct ne 
sont aisdment visible* que dans les dclipsts File* formi nt 
In rouche basse de la chromosphAre, relativcment fort 
bnllante, appelde couche renversante 

Chromof^hdre projetdc sur le dtsque couche moyenne 

'fel* aont les rdsultnts prinnpaux de In mdthode I ockyer- 
Janssen 11 * sont a**urdment remarquabh*, mal», A cer¬ 
tains dgard* incomplets II* ne s’apphqucnf qu'A la partie 
de la chromosphAre exWnriire nu bord solaire, et mime 
nux vnpeuni IdgArcs, et dlevde* dc ce bord La partie 
mtdricure au bord, ou projetde sur le disquo, en projection 
So fois plus dtendue, lui dchappe Or cette lacunc a dtd 
combke de i 8 q * A 1804 pnr une mdthode absolumettt 
gdndrale, qui ddcAIc toute* le* vapours, lourde* ou IdgAres, 
et leurs couches successivcs dans la demie sphAre entlAre 
tournde vers la terre 

Au bord solaire, les rale* de* vnpeur* se ddtachent 
brlllante* »ur le spectre continu dc notre cicl, mats, sur le 
dtsque, ce* rate* sont noires comme on salt, et le 
spectre continu qui lour sort de fond est celui du soldi 
lui-mdme et est beaucoup plus intense A priori la difficultd 
paralt beaucoup plus grande 

Or tea raics H et K du calcium prdsentent une exception 
A cette rAglc, rt le fait n dtd annoned simultandinent m 
fdvrier i8qa par Hale et Deslandres Ce* rales noire* sont 
trAs large* et mime les plus large* du spectre solaire 
mats, aux points de In surface 06 est une facule , dies sont 
rcnverxdes, autrement dlt elle* offrent en leur centre une 
rule brlllante qui niAmc est double et *c ddtnrhe sur la 
large rale noiro nus»I Wen que In rnie de* prodminences an 
bord extdrieur (Voir In Fig 1, qul montre la raic K et in 
rompoaantes Kit* K« Kj, Kir, Kir ) 

I-e rdsultat a dtd obtenu par Hale avec un spectrohdllo- 
graphs, appareil nouveau, aa*ex complexr qui Isole une 
radiation avec une tcyonde fente, et, par le mouvement de 
cette fente lumlneuse, fournlt une Image monochromatiqiie 
de I'astre De mon cdtd, j'al emplovd le simple spectro*- 
graph? ordinaire et des sections successive*, mat* en 
prdconisant 1'emptol du spectrohdllogrnphe 
Opendant les deux observateur* dtalent en ddsaccord sur 
un point capital Hale plaqalt les vapeurs alnsl ddcelde* 
dans la faculc mAme, aou* la surface, Je lei places au 
contraire au-dcssus dans 1'itmosphAre mime Or le apec- 
trogeaphe ordinaire, qul tdunlt tou* les dldments de U 
quMtlon. permet de la rdsoudre, II est, A co point de vue, 
supdrieur au spectrohdllographe 
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La rale double K, eat bnllante non stulement cur lea 
facules maja aur tou* lea autrra points du drsque oil elle 
o>t 11 eat vrai plus faibla cl plus difficile & distinguer De 
plus au bord la raie bn Mao to double Kj au bord intirieur 
eat toujour6 nitte en ce point et cat prolongie k 1 extdneur 
par une raie bn Man to double ldentique tVoir la big a 
u-cootre figure achdmatique qui montrc oien 1 aspect de 
la rate double K. au bord du soled ct ausai aur une tache ) 
Com me la rale K t extineure au bord reprdsente par 
definition la chromohphftre la conclusion ext la auivante 
/ image de la rate K t avec U *p*ctrohilwgraphL represent? 
la chromosphere entthe de 1 aetre profeUt sur le (Usque 
D ailleun lea images du calcium faitea 4 Paris en 1804 
et qui sent Its premifres images complites moot rent dcs 
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mote a la constitution spiciele de cettt rale 
calcium Le champ nouveau off art I 1 
a annopca comma catrtmeme n t dtosdu 

Recherches ulUneures Grand SpectmMtcgrmpk* 
dun type nouvekm 

Le programme de recherchis Indkjtii on 1894, oat dond 
extrimement vaate II a *ti appliqui en portft dm la* 
annies auivantes et lea progr&s ont M riels A non trdft 
rapides 

En 1903 Hale et Ellermann k robservatoife Yerke*, 
reprerment lVtude des nuea noires nvec un ye t whdte 
graph? plus dispersif et la poursuivent k portir de >906 no 
Mont Wilson avec des appareils encore plus puuaaats lift 
ont obtenu de magmfiques Images et 
toute une sdrie de faits nouveau* Awe 
lea rates de la couche renvefiantB, 1 m 
“ rixuliat* sont k peu pr he lea mimes que 
teux de 1894 mais lea rues da rhfdfo- 
^ne et tout rdeemment la rate H. oat 
montri des phdnombnes nouveau* trie 
curieux dont it sera question avec ddtalls 
un peu plua loin 

Cipindant la dispersion employee par 
eu\ i*t seukment moyenne a its ont 
isul£ un nombre de raiea bien ptus grand 
qi en 1894 lls n'ont pas isole lea rases 
fin s ct mime dans cnaqua cas t Ms ant 


Pn i -“Courb* dss iatwuh£a da 4psotr« aolwre k I smpkesmeot ds la laris nus oolre K 
reprSssmS par d«* (nuts arse hachum In posiuoai du fences dcs spcctrobAhofrephca 

plages faiutares bn linn ft'* plus lx ^ls qu* ells de Ir Leur imaj 
surface et aussi le* par tit* bnllant s plus p t t * appellct, et de pi a 
maintenant fioccuU qui sont priwntig iussi bun aux piles Je me * 
qui la hgntcur—j ai virifid Ir prlbeme des flotculi aux suivrt jui 
piles dans 1 s annies de minimum rt pendant 11 piriode nettement 
unddcennalc tout ntiire Devcnu d 

La rnli brill ml K a reste double xu bord oxtfr <ur jusqu k pu dirtgrr 

4' ou s d arr 1 1 mme la chromosphirc au bird est haute d autn pfl 

de io f on peut dire que cettp lmi^e 

reprise itt la chromosphere mo) enn* - -—— 

Ln rtftaiml si lo premier spectix hdl o _ 

graphe ayant rfonni dec risultats x iti 
riauW m Amiriqur c tst m Frame J 

qu on a reconnu pour )A premi&re fo s la / / 

chromonphire entiin du soled / / 

Chromosphere hasse j f 

Mats on peut alter plua lout En 18 n / / -r 

j ai annonri qua 1 isolement d une raie I 
noire ordina re wee 1 spectrohiho \ i 
graphe donnerait I image mime de la \ 1 

vapeur correspondante it en 1894 j ai \ \ 

isoli avec le petit spectrohiliograpbc \ V 

de fatble dispersion orgamsd k Pans \ \ 

ka horde digradfc de la raie K appeWes V \ 

Km, et K, et lea raiex no res voiunea \ \ 

lea plus larges de 1 aluminium du fer V \. 
et du carbone L image obtenue diffire 
da pelle de K l( lex tacnes maaquiea pxr 

fow avec K- ont toujours leur ombre et — 

pi n ombre bten nettes et lea plages . v . 

taculaires aont bnllantes au centre Fl ° T, 

comme au bord mats moms larges qua aiauDauuMnltaaaubaB 

dans 1’image K, En fait catte image Am m dm du tatbu ct I 

nouvelle est intermidlalre entre I Image «*«• P»*» **■“« ^ on d,Th6 

de la surface et celle de Ib couche 

moyenne chromoxphirlque K t Elle ixprisente 1 image de a dtd for 
la couche renverxante entiire qui serait obtenue ainil pour grand sp 
lb premiire foil apectrogn 

J ai ajoutd qu une dispersion plua forte permettraitd’iaoler capable & 

Ua rates plua fines qui aont lex plua nombreusea et en La bit 

part 1 culler la petite raie noire centrale K, entre lea deux 6 m , son 
compoxantes BL Cette rate K, lorrespond k la couche stance da 

supdHeure de la chromosphere La mdthode x an nonce solalre d'i 

alnsi comme absolument gmdrale elle fourmt 1 image de appareilx 

toutex lea vapours aolairea et ami I image de leurs couches 014 m d 

successive!«xuperpoadea au moina loreoue la rate eat qui sont 1 

divisible an parties dlstinctea ainai qua la Wge raie K Le Wjeclr 

Or le nombre dea rales adlaires a d\ive a so 000 at et offre | 

d’apris Jewell toutea lea rates aolairea offrent plua pu compHqud 
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v n old la raie < ntiire Ms n’ont pai sdpard 

UD * ,tl » parties diatinettx de la rale et done 
let> tou hi* succ asives de la vapeur 
Leur image est un melange de plusieura images disttnetes 
et de pi sleur* couches 

Je me *ul» proposd de combler cctte Ixcune et de pour 
suivrt jusqu au ixuit le programme de 1894 ®fi lsdant 
nettement les couches si pincures non encore dice lies 
Ocvmu d recteur de 1 obbervatoire do Mtudon m 1907 j ai 
pu dlrigr r dp n* citi les ressources de 1 observatoire et 
d autn part la cridit extraordinaire slgnali plua haut noua 


TachtM-.-l 



aotresponus ftaDtalondlviBAesBteiapwTareienoitsowiimls Kt 
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ssr. 


% 

le aoled deal la 
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a iti fort utile Bref tl a iti possible de constrain ua 
grand spectrohihographe auaai dlaperelf qua le- grand 
spectrographe de Rowland et un grand Moment spdcthl 
capable de le oontenlr 

Le bAtunent comprend une grande (lice de si m war 
6m , son ton est en plerre et terre ca qui assure la con- 
stance de la tampira ture A 1 Intineur II refoit la lunalre 
solalre d'un ccetottat ptaci au sud consbtui avec de vteu* 
ap p ar eilx du passage de Vinus et d’un otyedtif aodeyt da 
ostm d'ouverture et 4 m de distance facade Cm pi beet, 

S i sont midiocres, ont iti utilities par raison d ioonoafla 
, spectrohihographe d’autre part, est d'Ua type 
et offre phtaleurs parbculantis intdremantss 11 ost aasse 
compMqui au moms sur le detain, car il comprand MS 
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guatrs spectrohdllographes dlfTdrents rdunls a utour 
ydSSi mtfme cdUlmateur Le premier eat 4 trots prism™ rt 
^ f i#4z fen tea, avec une chans We de 1 m , et une image du 
eoWlde >5 mm le second eat 4 meau et 4 deux fentes 


> { % 
in V ‘if !* 


une “chambre de mftme longueur Le 
’tretsifene eat une disposition dlfltorente des deux 
^rdoddenti. Enfin le quatrlAme, le plus puissant, 
eot 4 trols fen tea, 4 priames ou k rdaeau 11 
'xftfnpreftd un premier spectrographe avec chambre 
de 7 m«, alnat aue dans l’apparell clasalque do 
Rowland, ce qui permet d'lioler des rates trAs 
fines, tifalt {Image sotalrc efcigeralt une pose 
trop kmgue, on la reprend avec unc second 
bpactrographe qui le dlmlnue au ddgrd voulu, et 
tflmlne U lumlfcre diffuse Intdrleure Le soleil 
Anal a un dlamfoe uui peut dtre quelconque, 
at, grAce k certalnes dispoaitlons spdcfales, if eft 
ce qui n'est pas rdalisd dans lea autre* 
apectrOhdllofp’aphes ae grande dispersion Lrs 
dlamArres habltueU sont 6 cm et 4 cm 

L’apparell, avec sen deux spectrograph eg, a 
line longueur tot ale dc 14 m P et, dans ce* 
conditions, rente immobile 11 est mime I* 3 
premier spectroMl log raphe dont toutes les 
parties eont Axes, la plaque font mise k part 
Lei placet mobiles aont la plaque photogrnphique 
et l'objertlf asironormque, qui sont mis m 
mouvement k la vitesse voulut par des moteurs 
dlectriques svnehrones et de* transformatrurs dr 
vlteise sp&Haux 

La concordance des mouvements est nssurde 
par des moyens dlectrlques, inddpendanta de la 
-distance, et le diipositif est prdaentd conime une 
solution glnfole du 8pcrtroh6hogr?phe Chacun 
dre quatre spettrobfliographes a ses a vantages 
partlculiers, et le passage de Tun k 1 'autre ae 
fait en uuelqups minute L'obscrvoteur n alnal 
k sa disposition d©« moyens d'investigution 
varies D’unc m inifcre g&ifole, les spectrd- 
heliograph©* k deux fentes de m donnent une 
Image plus grande tt plub rtche cn details I e 
grand apparel 1 dr 14 m k trols fentes, donm, 

-avac une pose plus longue, une Image plus petite, 
mais beaucoup plus pure, 11 permet alsoler den 
Tales plus fines 

Les recherches avec cet npprmfl ont fo pour- 
auivles aver un jeunc astronome dc Pobservn- 
tolre, M d'Azambuja, dont le nom est associ^ 
au mien 

RMlation de la eauehc supdrteure K. du 
Calctum 

En 1908 nous avons pu Isolcr la petite rui© 
noire central© K, du tallium, et done la couche 
-supAneure de la vapeur La 1 ig 1 qui montre 
-la rale K et §e§ composantes permet de bicn 
juger le progrAs rAalisA 

jusqu'alors les spectrohAJlographe* emplo) 6 * 

1 sola lent en mftmc temps 1'ensemble des deux 
•composantes brilliantes do K ( qui comprennent 
U rale K it avec one fente de d’Angstrom 
L’Image, appelde pgr nous image K*,, folt un 
mdlange des couches K, et K a avec une prd- 
•doollnance de la couche K,, beaucoup plus 
brillante, la couche supArfeure K, Atait masquAt 
Or, aver le grand spearohdllographo, nous avon* 
pu Isoter lacilemont avec des fentes de T |r 
d'Angstrttm et plus, laolor soft la rale K,. solt 
Pune des composantes de K it et avoir ainsi des 
Images de cheque couche blen purea et exempt™ 
touts luraiere 'dtrangfo Les fentes corre¬ 
sponds ntee sont jndlquAes tur la Eig 1 par des 
traits avec hpchures. 

La vapeur de calcium qui au bofd extArleur, 

' 4 'fove plus que toute les autre*, prfonte ainsi 
dans l’atiposphfo trols couches dlstlnctes super 
poadea St on ajoute la surface, on a quatre 
cOucbes, quit est Intdretsaftt de comparer 

Lovaou'on s’AlAve k partir da la surface, les taculr* ou 
plagas brlllantet de cctte surface augmentent progressive- 
itidat en fondue et en 6c 1 st relttif. Les ffoccull moyens 
^Uftnantant aut$U alorsque las petlU dlaparaiment ou sont 
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k peine visibles II en rfolte un aspect particular de la 
couche K s qui A premier© vue no distingue de la couche K,, 
photographlee depuis ifiqa fV'oIr les deux images K> ei 
K|, du ^8 septembre 1908 ) J ’ajoute que le rdseau special 



-y '<n 

p r \v 


C nu lie Hupcrirure K* du cult mm 



/ -ph>' ' I 


Coaehs moytoM K% du calcium 
Flats I — Imagst du 18 Mpimbn 1908 

de AoccuU, appeld par mol en 1804 tiseau ehromosphtriqua, 
et forend souvent,*sur une ^tendue notable, de potygones 
juxtaposes par leurs cdtds et leun» sommeu, est en gudral 
plus net dans la couche supdrlcure. 
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D'autre part lea tarhc* noircs qui sont Ip raract&re pnn 
cipal dc la surface dimmutnt progressivcmcnt loraqu on 
a AlAve ct mAtm disparsisaent 

Par centre. tpparaisscnt dea lignea no ire a invisible* darn 
lea couches baste* lignes souvent tr&s longues et applies 
par moi filaments Fn gAnlral Ip filament <st prolong de 
cheque cfitl jusqu au bord par d'autres lignet similaircs 
moina noms moms netted apprise* ah^nements 1 on 
semble dcs filament* et aligminints forme un veritable 
rdseau aur Ip disque dr solul lea filament* ct l<s align? 
manta aont un phAnomtne nouveau caractlnstique dea 
couches supdrteures 


Ihe director of the Observatory gives notice thqt 6n line 
and clear Saturday evening* during the Lent fuH tsnp 
celestial objects will be shown through the Northumbftrv 
land equatorial to any members of the University an< 
their friends who will come to the observatory between 
8 and to30 pm 


modi 1908 


iB wptusbrs, 1908 



I e filament a la mfiinc importance que la tarhe de la 
surface il persiste comme elle pendant plusiours rotations 
et, commc tile aussi il est 1c sidge d* p riurbations spluales, 
et est aitumptgnA d* proAmimnns 

Dans une premiire Atude j 11 assinnlA les taches aux 
depressions ou cyclones de notn atmosphere ct !i s filaments 
aux anti-c dones mats jc revundrai plus loin sur ce 
rapprochement, qui sera develops 

(To be continued) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cammidc f —The degree committee of the special board 
for biology a fid geology has co-opted Dr Barclo\ Smith 
and Mr R H R as tall as additional members of the 
committee 

The kpw'ial board for physics and chemistry has 
appointed C T Heycock as assessor in chemistry to 
tne examiners for the Mechanical Sciences Tripos in 1911 

Mr George Winfield has been elect*! to the Benn W 
Levy studentship 
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Tiie most important resolution of the last Muslim 
Fduiation Conference says the Pioneer Mail related to 
an appeal to Muslims for a fund to raise the Aligarh 
( ollege to the statu* of a Muslim university The pro¬ 
moters of the bcheme hope that if requisite funds are 
forthcoming a Muslim appeal for a 
charter from King George when he 
goeh to India will not fail His High 
mas the Age Khan has given a lakh of 
rupets and other important donations 
m promised 

A copy of the report of the president 
of the Johns Hopkins University, Balti¬ 
more t S A for the year ending 
August 1910 has reached us It 
cent uns a brief summary of the prln 
e pal vent* in the history of the Uni 
v rsttv during the academic vear under 
review together with reports by pro¬ 
fessors ana others having charge of the 
work in th various depirtments of the 
University There seemed, at the date 
of the president’s report every proba 
bility that the University will benefit 
l v the offer of the General Education 
Board to tontribuU toward* the endow- 
mrnt fund the sum of 50 000/ “ pro- 

vid d th it on or before December 31, 
iq if j supplementary sum of not less 
that iv 000/ shall be contributed to 
the University in cash or pledged to 
the sime bv good and responsible per¬ 
sons in Irgallv valid subscriptions pay¬ 
able in rash in not more than three 
cqu il mnual instalments At the 
conclusion of his report the president, 
Prof Ira Rem*en write* — At the 
time of this printing the signs are most* 
f uourable 

J hf annual report of l niversity 
College Reading presented at the 
annu il court of governors on January 
21 pointed out that the number of 
stud nt* studying for university degrees 
show* an increase from 9s in Che 
s ssron 1908-9 to 117 in the session 
1909 10 Ihe other students number 
1007 1 here Is a deficit on the years 

working of aoifif The principal of 

the college Mr W M Childs, 

told the court that two Years ago the college had a total 
indebtedness on the new buildings of nearly 30 000J but 
owing to munificent anonymous donations last year, 
amounting to 16 500/ that debt has been brought almost 
to vanishing point In addition Lady Wantage has pro¬ 
vided a permanent endowment for Wantage Hall, which 
she presented to the college, some yean* ago and that will 
not only help to defray the cost of maintenance and 
equipmint but will probably provide for scholarships and 
bursaries tenable at the college and the hall Mr G W 
Palmer has granted the lease of a recreation ground for 
twenty-one years rent free and thanks to Mr Alfred 
Palmer, a new hall will soon be opened for women 
students 

The annual meeting of the Association of "technical 
Institutions will be held by the courtesy of the Stationers’ 
Company at their hall on Fnday and Saturday, February 
10 and 11 The company are generously entertaining the 
members of the association and a few special guests to 
luncheon on the Fndiy In the afternoon a vote of 
thanks will be accorded to Dr R T Gtasebrook, F R S 
the retiring president for his services during the year 
and Dr Glaxebrook will move “ that Sir Henry t 
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Eibbort be elected president for the year iqu." Sir 
Henry Hlbbert will deliver his presidential address upon 
“ The Duties and Difficulties of Education Authorities 10 
far as Regards Evening Continuation Schools '* The 
formal business of the association will then be transacted, 
Including the election of the officers and council On 
Saturday morning there will be two discussions, one upon 
the Board of Education's new regulations for the registra¬ 
tion of evening and other students, to be opened by 
Messrs Crowther, Graham, and Sumpner, and the other 
upon the course system, to be opened by Messrs Coles, 
Duthle, and Graham 

In a message from Cape Town, a Times correspondent 
points out that the agenda paper for the forthcoming 
Imperial Education Conference Includes a large number 
of questions particularly concerning South Africa Dr 
Muir, F R S , the superintendent-general of education In 
the Cape Province, has suggested the following subjects, 
which (t is expected will be discussed —school curricula, 
bilingualism In the case of white children, the boy-scout 
movement and its relation to nature-study, problems con¬ 
nected with the education of aborigines, the collection 
and dissemination of Information regarding the cost of 
Instruction and cost of living In connection with advanced 
technical colleges and post-graduate departments of 
universities, the desirability of the formation of a per¬ 
manent Imperial education bureau, and arrangements for 
the mutual recognition of teachers' certificates The 
director of education for the Transvaal has proposed for 
discussion the problems arising from the use of two 
languages as media of In struct ton, and the organisation 
of education in sparsely populated districts In addition, 
one suggestion each from Nova Scotia and Sierra Leone 
has been received, so that it would appear likely that 
great prominence will be given at the conference to South 
African educational needs 

Copies of the general and departmental reports for the 
session 1909-10 of the Bradford Technical Collcgi have 
been received We notice that the total number of 
students in attendance during the session under review 
was slightly greater than in 1908-9, and that the college 
Is Jn the front rank in the country as regards the number 
of day students In attendance It is anticipated that the 
additional facilities provided In the new buildings, which 
are now approaching completion, will result In a decided 
Increase In the number of such students A gratifvmg 
feature of all the reports 1* the information provided 
showing the interest in the college of the various manu¬ 
facturers in the district Their gifts towards the equip¬ 
ment of the different departments and the other assistance 
given by them to the principal and his staff are evidences 
of their desire to make the college a centre for the 
technical education of their workmen Though the regu¬ 
larity of attendance of evening students has been well 
maintained, there are, the principal points out, many 
causes of Irregular attendance, the chief of which are 
overtime in the mills, changes of residence, and ill-health 
It is not probable, he says, that a higher percentage 
attendance can be attained until the question of the over¬ 
time work of students is dealt with by legislation or in 
some other general manner The large and increasing 
amount of testing and experimental investigation carried 
out In the engineering department for local firms and for 
trade purposes 1* further evidence of the close connection 
between the work of the college and the Industries of the 
neighbourhood 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 19.— Sir Archibald Gelkie, K GB , 
president, In the chair —G S Malpsls The action of 
£• lactis aerogenes on glucose and mannitol Port 11 
The * 4 crude glycol ” obtained by the action of B lactis 
aerogenes on glucose contains two optically inactive 
a t 3 -butane dlols, the dlphenylurethanes of which melt at 
* 99 - 5 ° 157° respectively The former constitutes well 

°*er 90 per cent, of the material If fructose W sub¬ 
stituted for glucose Id one of the flasks, the yield of 
4 rude butylene glycol ” and acetylmethyl carblnol is of 
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the same order as when glucose Is employed Acetyl¬ 
methyl carblnol Is -formed abundantly when the bacillus 
Is cultivated In a solution of butylene glycol in 1 per cent 
peptone In a current of oxygen —Dr W E Dtaon The 
pharmacological action of Gonioma Kamassi (South 
African boxwood) South African boxwood, Gonioma 
Kamassi , has been employed occasionally In Lancashire as 
a substitute for common boxwood In the manufacture of 
shuttles, It is stated that symptoms of poisoning have 
occurred In a small proportion of the men engaged In 
sawing this wood or finishing th< ihlfullcd shuttles brum 
the wood an alkaloid can be obtained to about 007 per 
cent This has a very characteristic physiological action, 
which places it In the curare group of drugs The 
members of this group may be regarded as possessing 
three actions in common —(1) paralysis of certain nerve 
cells, (?) Increase of spinal and medullary reflexes, 
(3) paralysis of motor nerve endings Boxwood exerts all 
these effects It paralyses the nerve ccljp in the brain and 
medulla, as well as those on the course of the vagus and 
sympathetic nerves, and therefore after itB exhibition to 
animals the stimulant action of nicotine cannot be 
obtained In small doses the reflexes are Increased, and 
if an injection be made into a vein going to the spinal 
cord of an animal, strychnine-like convulsions are pro¬ 
duced Boxwood causes death by paralysing the respira¬ 
tion , this is central in origin, but it occurs at a time 
when the phrenics and intercostals are depressed, though 
not paralysed Boxwood has no direct action on the heart 
or on other form of muscle Reasons are given for 
believing that the recorded cases of poisoning are not due 
to the specific action of the drug after absorption, but to 
the effect of the drug in facilitating certain local reflexes, 
principally of a respiratory nature, In the predisposed — 
Dr W York* Autoagglutination of red blood cells In 
trypanosomiasis Autoagglutinin exists in small quantity 
In the blood of many normal animals It Is frequently 
present In much greater quantity in the blood of animals 
infected with trypanosomes Reaction between auto- 
agglutimn and erythrocytes takes place only at low 
temperatures The strongest reactions are obtained when 
a suspension of washed erythrocytes In normal saline solu¬ 
tion is treated at o° C with plasma, which has been pre- 

C ared by defibrlnating blood at 37° C Autongglutinln can 
e removed from plasma by absorption with the erythro¬ 
cytes of the aame animal The reaction between auto- 
agglutinln and red blood cells Is reversible, the clumps 
disappearing on warming and reappearing on cooling 
Iso- and hetero-agglutinin are also often present In much 
greater amount In the blood of infected animals than in 
that of normal animals of the same species From the 
red blood cells of an infected animal, which have been 
agglutinated in the cold bv the plasma of the same animal, 
in active substance can be extracted with normal saline 
solution at 37 0 C This substance agglutinates, not onlv 
the red cells of the same animal and other members of 


the same species, but also those of many animals of 
different species Observations of this kind Indicate that 
auto-, iso-, and hetero-agglutinin are not different highly 
specific substances, but have close I v related affinities 
That a clumping together of the red blood cells is fre¬ 
quently observable In coversllp preparations of the fresh 
blood of animals and man infected with trypanosomiasis 
is due to the existence of an excess of autoagglutinin In 
the plasma, which reacts with the erythrocytes to a certain 
extent at the temperature (iS°-ao° C ) at which the pre¬ 
parations are usually made It is to be inferred from the 
Information at present available that a marked degree of 
autoagglutination of red blood cells Is an extremely rare 
occurrence apart from an infection with trypanosomes 
The phenomenon is therefore of some value as a diagnostic 
sign —M Hl sr si w fin The transformation of proteids 
Into fats during the ripening of etteese (preliminary com¬ 
munication) Contrary to the accepted view, it was found 
that tho so-called ripening of cheese Is not accompanied 
bv a transformation of proteids into fats, the increase 
of weight of the latter, as Observed by other workers, 
being due to the presence of free cholesterol . aminovaleric 
acid , putts seine, and cadaverine In the ethrrial extract 
This investigation disproves one of the frequently quoted 
evidences In favour 6f the theory that proteids serve as a 
source for the fat-formation In the animal bodv —J F 
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allowed to bite the fowls, (3) if these fUer'Wnbo npgf 
sleeping sickness to normal monkeys. About 1000 flu, 
many of which had been proved to be Infected with viru¬ 
lent Trypanosoma gambiense , were fed upon twenty-one 
domestic fowls The results were negative in every case* 
as ascertained by frequent microscopical examination of 
peripheral and centrifuged heart's blood, and Inoculations 
of the fowls' blood into susceptible animals Four hundred 
newly hatched flies were fed upon three of the fowls which 
had been bitten by infected flies The former were sufak 
sequently fed upon monkeys, with the result that they 
failed to convey sleeping sickness from fowls to monkeys. 
Two hundred and eighty-three of these flies were dis¬ 
sected, and no flagellates could be found in them. Con¬ 
clusion —The Uganda fowl cannot act as a reservoir of 
the virus of sleeping sickness 
Institute of Metals, January 18.—G D BsnsougH 1 
Report to the corrosion committee on the present state 
of our knowledge of the corrosion of non-ferrous metals 
and alloys, with suggestions for a research Into the causes 
of the corrosion of >rass condenser tubes by sea water 
The report is intended to be a general review of present 
knowledge of the subject of the corrosion of non-ferrous 
metals, both m its practical and scientific aspects The 
theory of corrosion is considered In some detail, and an 
attempt is made to lay a broader scientific foundation for 
the whole subject Two series of experiments are pro 
posed, which, in the author's opinion, should be taken In 
hand at once One senes is of an empirical nature, and 
U intended to test the validity of certain opinions held 
on the subject by practical men, and especially such 
opinions as are in dispute between different authorities 
Tho other senes of experiments is of a purely scientific 
nature, and Is regarded as a means of elucidating certain 
causes of corrosion that have hitherto been obscure 
—Engineer Rear-Admiral J T Os r esr Some prac¬ 
tical experience with corrosion of metals Some of the 
causes of corrosion of metals on shipboard are so 
obscure, and the origin so difficult to trace, that a satis¬ 
factory explanation is seldom forthcoming Corrosion of 
a minor character existed in the old wooden warships, but 
when iron was used for shipbuilding the conditions were 
different, and it was soon found that the ships' plates and 
angles suffered from contact with the copper pipes and 
bilge water, the Megaera being a case In point, where the 
copper so affected the ship as to nefeosltate beaching her 
to prevent her sinking Trouble from corrosion largely 
Increased about the time of the Introduction of the electnc 
light afloat Suggested causes of corrosion were con¬ 
sidered —Prof R C H darpsiitsr and C A 

I dward s A new critical point In copper-zinc alloys 1 its 
interpretation and influence on their properties, with an 
appendix, by C A Mwar d s, on the nature of aolid 

solutions A new critical point has been found In those 

alloys of copper-zinc which contain the 0 constituent. 
The temperature of this point is 470° C The physical 
meaning of this change Is that the 0 constituent decom¬ 
poses at 470° C into the a and y constituents In the 

appendix to the paper, Mr C A Edwards concludes that 
a metallic crystalline mass, often described as a solid solu¬ 
tion, is an Intimate crystalline mixture, and whilst the 
primary crystals are bo small that the mats appears quite 
homogeneous when viewed under the microscope, they 
are sufficiently large to retain their Identity—Prof A 
MoWllllam and w R. Barclay The adhesion of 
electro-deposited silver in relation to the nature of the 
German silver basis metal This paper gives details of 
researches undertaken with the view of determining the 
nature of the adhesion of electro-deposited silver to the 
German silver alloys generally used as a basis metal, and 
whether any differences exist between various grades of 
alloys as to their suitability for use in the manufacture 
of electro-plate which may be called upon to withstand 
rough usage The authors find that under the severest 
conditions of wear there is a great tendency for 
thick electro-deposited silver coatings to strip from the 
alloys of high nickel contents known as firsts, that the 
plating adheres most firmly to the lowest grades known 
as fifths, but as these are generally too soft or too weak 
for the special purpose, the best medium Is found some¬ 
where In the region of the alloys known as thirds —H. J 


The action of X-rays on the developing chick 
No difference was observed In the action of X-rays upon 
any one tissue rather than another The action is con¬ 
fined to the lowering of the mitotic activity of the grow¬ 
ing tissues. If this diminution Is not too great, complete 
recovery occurs, and the chicks hatch out at the usual 
time If the diminution is above a certain degree, re¬ 
covery doss not take place, and further development Is 
arrested forthwith Ihe critical dose, which just prevents 
recovery, varies with the stage of development of the 
embryo, decreasing as the mitotic index decreases The 
“ mitotic index" as defined by Minot represents the 
number of mitoses per 1000 cells In the various tissues of 
embryos of various ages, and he has shown that through¬ 
out embryonic life a rapid diminution of mitotic activity 
is going on He calls the figures obtained the mitotic 
index for that particular tissue —Colonel Mr David Bruoa 
and Captains A b Hsmsrten and H R Batsman, 
(Sleeping Sickness Commission of the Royal Society, 
Uganda, 1908-10) Experiments to ascertain if antelope 
may art as a reservoir of the virus of sleeping sickness 
(Trypanosoma gambiense) It n known that the tsetse- 
flies (Glossma palpalts) around the northern shores of the 
Victoria Nyanza btill retain thur infectmty fpr sleeping 
sickness, in spite of the fact that the native population 
was removed from the lake-shore some three years ago 
A senes of experiments was, therefore, earned out to 
ascertain if the antelope, which are fairly common along 
the uninhabited shore') of the lake, were capable of acting 
as ho^tb of the parasite of sleeping sickness Elevon 
antelope of the waterbuek, bufrhbuck, and reedbuck spec it* 
were obtained from a district where tsetse-flies and sleep¬ 
ing sickness did not exist Blood from these animals was 
first inoculated into monkeys to ascertain If they were 
already naturally infected with trypanosome disease 
They proved to be healthy in this n spect Tsetse-flies 
(Gloxsina palpalts) that were known to be infected with 
the virus of sleeping llckness were then fed upon each of 
the eleven antelope After about eight days the blood of 
these animals was again inoculated into susceptible 
animals, with the result that the latter became Imcctcd 
with Trypanosoma gambiense In every case In eight 
out of the eleven buck under experiment Trybanosoma 

i fambiense appeared in their blood for a few days only 
some seven to twelve days) after they had bren bitten by 
nfrcled files Filet that were hatched out in the labora¬ 
tory, and had never fed before, were now fed upon the 
Infected antelope, and subsequently upon monkeys After 
an Interval of about thirty days, required for the develop¬ 
ment of trypanosomes within the fly, monkeys were in¬ 
fected with sleeping sickness from the antelope by the 
agency of Gloistna palpalts In sixteen out of twerftv-four 
experiments On dissecting the file* which had been fed 
upon the Infected antelope, It was found that ro 8 per cent 
of them were Infected with Trypanosoma gambtensc The 
highest percentage of Infected flies In any one of the 
positive experiments was ai per cent , the lowest was 
13 per cent Nine of throe antelope Infected with 
Trypanosoma gambiense were under daily observation for 
more than four months They remained In perfect health 
Two of them (a waterbuck and a bushbuck) never showed 
trypanosomes in their blood, although examined every day 
Both these antelope-infected flies fed upon them, one of 
them as long as flity-flve days after Its infection No wild 
antelope inhabiting the lake-ahore has yet been found to 
be naturally infected with Trypanosoma gambiense — 
Colonel Sir David Brisoa and Captains A F Hamsrton 
and H R Batsman, (Sleeping Sickness Commission of 
the Royal Society, Uganda, 1908-10) Experiments to 
ascertain If the domestic fowl of Uganda may act as a 
reservoir of the virus of sleeping sickness (Trypanosoma 
gambiense) There is evidence that tsetse-files (Glosslna 
palpalis) feed on the blood of blrdi as well os that of 
mammals inhabiting the shores of Victoria Nyanoa 
Dopwatfc fowls, as r ep r es e nting birds, were experimented 
with in the search for possible hosts or reservoirs of the 
virus of sleeping sickness A aeries of twenty-one experi¬ 
ments was carried out to ascertain —(1) If these birds 
can, Mike antelope, be infected with Trypanosoma 
gambiense by the bites of known infected /lies, (1) If 
birds so infected can transmit the parasite to newly hatched 
Glossina palpalis which had not fed before they were 
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and Prof C A. ImMi Soma testa on 
white anti-friction bearing metals The authon, being 
persuaded that friction tests on bearing metals as usually 
c on duct ed are for many reasons Inconclusive, have 
endeavoured to stimulate a search for a series of static 
tests which shall be conclusive* 

Mmcbotb. 

Literary and Philosophical Society, December 13, 
1910 —Mr Francis Jones, president, in the chair —Miss 
Margaret C. Maroh Preliminary note on Unto ptctorum, 
I/* tumidus, and Onodonta cygnsa. The form of the 
British Uni on Ids can be shown to be dependent on current 
and soil, and Is therefore useless for systematic purpose! 
when taken alone THe umbonal markings of these 
animals, merge Into one another, and are therefore usdes* 
specifically Phylogenetic Aliy they show that U pictorum 

Is most archaic, Anodon least, Tumidus being intermediate 
The edentulousness of American Anodons illustrate^ 
het er ogeneric homaomorphy The ornament and dentition 
of Unionohls show relationship to Trlgonlds, and a desccnl 
from a pre-trigomd ancestor —D M S Watson Notes 
on some British Mesozoic crocodiles The author discussed 
some systematic and nomenclature! difficulties, recording 
the occurrence of a new variety of Met nor hynchus hastifer 
In the CoralUan of Headlngton, of M hastifer itself in the 
Kimmcrldge clay of Britain, and discussing Petroiuehu* 
laemdens and Sfeneorauru* Stephani —Prof F F WoIm 
S igifiana and Stigmariopsis The author exhibited some 
specimens of axes of SIgillaria associated with Stlgmaruin 
bark From the repeated occurrence of these specimens It 
was suggested that they represented the base of the aerial 
or the subterranean axes of Sigillaria, probably of the 
Euslglllaria type The secondary wood was more copiously 
developed than Is general In the atrial axes The primary 
wood was of Slgillarlsn type, so that these Stlgmanan 
axes have centripetal primary wood, and their plthcasts 
would he striated like those described for Stigmariopsis 
It was noticed that In some Instances small axes were 
found In contiguity, and apparently In continuity, with the 
main axes These smaller axes resemble the ordinary 
Stigmarlan axes very nearly, and do not show the centri¬ 
petal primary wood of the main axis, but only a few fine 
trachelds in the pith region 

January 10—Mr Francis Jones, president, in the chair 
—H S Holdon An abnormal fertile spike of Ophto- 
glossum vulgatum The spike in question exhibited a 
branching structure comparable to a certain extent with 
the condition normally characterising Oph palmatum 
The various features of the vegetative anatomy all serve to 
demonstrate that the condition described has arisen by a 
process of chorlsis or spllttihg, thus confirming the work 
of Prof Bower on the group to which the genus belongs — 
Dr A N Mol drum The development of the atomic 
theory (4) Dalton's physical atomic theory The physical 
atomic theory, otherwise the theory of 11 mixed gases, M is 
specially interesting because It marks a stage in the de¬ 
velopment of Dalton's ideas Both It and the experiments 
connected with It arose out of the meteorological observa¬ 
tions and studies of h!s early life It reveals him as a 
student of Newton, and aa the upholder of a physical 
atomic theory years bofore he formed the chemical one 
Dalton's theory of mixed gases was an attempt to explain 
the diffusion of gases, especially of the oxygen and nitrogen 
In the atmosphere He ascribed diffusion to physical 
forces, and not to chemical union, then the accepted 
explanation in nearly all quarters Tn the course of the 
mixed gases controversy, Dalton had the tuppon of 
William Henry only, whilst his opponents, who held that 
the diffusion of gases was due to chemical affinity, In¬ 
cluded C L Berthollet, John Gough, Thomas Thomson, 
and Humphrey Davy The water vapour In the atmo¬ 
sphere la a special case of the mixed gases question 
Dalton made observations of the dew-point, and used them 
aa a measure of the water vapour In the atmosphere In this 
way he raised " hygrometry to the rank of an exact science " 
Dalton bxpresslv alluded to the hypothesis now associated 
with the name of Avogadro as a possibility, but rejected It 
oq the ground that, If It were true, the density of a com¬ 
pound gas must be greater than that of Its constituent 
elements, which was not alsvays the rase He knew that 
nitric bride and water vapour are lighter than the oxygen 
they contain 
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Academy of 8cisnesa, January id.—M. Amend Gauiicr' 
In the chair —C Bute hard Surfaces the nonhaji of 

which touch a quadric —Gaston Darbou Remarks on 
the preceding communication —E Oahsn Prime (intigro- 
sntiirss) senes —M QlrardvKllo Increasing the stability 
of alroplanes by means of gyroscopes The gyroscope 
used In these experiments had a rotating mass of 58 
kilograms, and a velocity of rotation of 6000 turns a 
minute Model aferoplanes, used as gliders without 
motors, when fitted with the gyroeoope governor were 
found to be free from periodic oscillations, and re¬ 
established equilibrium when disturbed —J A. La Bui 
A singular heating of thin patinum wires —A Oottu n 
The delicacy of Interference measurements and the means 
of Increasing them Shadow interference apparatus The 
delicacy of the ordinary Interference methods Is much 
Increased by the uso of polarised light, and means are 
suggested for applying this to the determination of double 
retraction —Jacques Bosslll The resistance to the move¬ 
ment of small non-bphencal bodies in a fluid Stoke's 
theorem has been successfully applied to the study of the 
movement of spherical bodies in a fluid, in the present 
paper the motion of red blood corpuscles has been studied 
Using the corpuscle* of different shapes derived from the 
blooa of different animals, it has been found that, other 
conditions remaining the same, the velocity of fall is 
inversely proportional to the viscosity —M dm Broflls 
and L Brliard The radiation of quinine sulphate 
Ionisation and luminescence As a working hypothesis it 
lx su gg ested that the scintillations, and perhaps the con¬ 
tinuous light, are due to small electric discharges produced 
at the moment of the sudden breaking of small crystals — 
M Man riot Brown gold This name Is applied to the 
product resulting from the action of add upon a gold- 
silver alloy A study of the changes in volume produced 
in this modification of gold by Increase of temperature 
—G Urtoaln A new element accompanying lutecium 
and scandium In the gadolinite earths Celtlum From 
the rare earths obtained by treating xe no time on the large 
scale, Impure ytterbium was extracted, and by the frac¬ 
tionation of this a new element, hitedum, was isolated 
With the view of obtaining larger amounts of lutecium, 
large quantities of gadolinite have been worked up The 
mother liquor resulting from a scries of fractional 
crystallisations from nitric acid contains a metal the 
oxide of which lx characterixed by a very low coefficient 
of magnetisation Spectrograph!c analysis revealed the 
presence of lutecium, scandium, and traces of neoytter- 
blum, calcium and magnesium, and a large number of 
new lines due to a new element, for which the name of 
celtium is proposed —R Fourtau The metalliferous 
layer of Gebel-Roussan (Egypt) A detailed description of 
the zinc and lead deposits —MM Mslohls sSd s o and 
Froaaard The buccal resonator —M Ooyon, A Morsl, 
and A Pol I card The Isolation of hepatic antlthrombine, 
with a description of some of Its properties —Gabriel 
Isr tr and and F Rofoilntkl Haemoglobin ax a 
per oxydase The compounds of hsemofflobln with oxygen, 
carbon monoxide, and hydrocyanic acid, were compared 
aa regards their action as oxydases, the catalytic power 
of each of these compounds was found to be exactly the 
same —Aug Mlohal Autotomy and regeneration of the 
bodies and elytra In the Polynoldlans —J Qraslsr and 
L. Bout* The somatic kineses In Endymion nutans — 
L BpUhnsut and L Brunts The eliminating rAle of 
the leucocytes The elimination of liquid substances 
foreign to the organism Is effected In three phases 
fixation, during which the liquids are fixed mechanically 
by certain forms of leucocytes transport, the white cor¬ 
puscles carrying the fixed substances to the excretory 
organs, excretion, the excretory organs taking possession 
of the products fixed by the leucocytes by a glandular 
process —H OoutBrs The Eucvphote shrimps collected 
In 1910 with the Bourse not bv the Prxnecsse Alice — 
E Boubaud The biology rfid pcecilogonlo viviparity of 
the cattle-fly In tropica! Africa (Musca corvine) —Ph 
Qlasgsaud * The volcanic region of Forez and Its rocks 
In the Forex region during the Miocene or early Pliocene 
period more than eighty volcanoes were active Th» lavas 
from these show numerous oolnti of similarity with those 
of Llmogne, Mt. Dor*, and Vrlay 
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Royal Society of Victoria December *8 1910 —Prof E W 
Skeats in the chair—fkrtha Him The structure of tht 
seed coats of hard seeds and their longevity l he paper 
deils mainly with the investigation into the nature of the 
tmpermo ible layer of hard seed* The cuticulanded layer 
may consist either of cultick alone or may extend to n 
varying depth in the wall of the sup rficial palisade cells 
fhe cuticle is usually deposited on a basis of henucellulose 
but in Acaeta melanoxylon fhe bisis is pectos —Janet W 
Raff f-rotozoa pansit h in th large ntestine of 
Australian frogs part i Ilyla aurea H iwirtgtt II 
pcronti LtmnodynasUs dorsalxt and L iaimanufim were 
examined The forms found most commonly were Ny to 
theus cordtformu Opaltna inttitinaUs two new species of 
Optima Copromonas subtihs Trichomonas batrachorum 
and Tnchomaittx batrachorum —J T Jutson 1 he 
structure and general geology of the Warr*ind\te gold 
field and adjacent country —j T Jutaon A contr but in 
to the physiography 0/ the Yarra River and Dandenong 
Creek basins Victoria The Yarra Flats area and its 
extension south through Croydon and Port Phillip Bay is 
a Senkungsfeld The Nillumbik peneplain was uplifted so 
gradually that the Yarra kept its old course to Temple 
■towe tnd is antecedent to the present topography — 
A C (tons The aborigines of 1 ake Boga victoria 
The paper consists principally of vocabularies and folk 
lore—r Ohapman Some supposed pjrtised sp nges 
from Queensland Two melon shaped misses ar com 
parrd externally with Lithistid sponges Th y are prob 
ably of Desert Sandstone (Upper Cretar ous age) — 
F Ohapman A revision of the bpecies of Limops ■ in 
the Tert ary beds of southern Australia Five species are 
recognised (/ mormngtonensts Pritrhard / maccoyi 
nip "L hehhert M Coy non AdamB and Reeve L 
multiradtata Tate L beaumanensis n sp — ? / forskalt 
Tate non Adams and T ins Uia G Sow) The latter 
also occurs in the Santa Crux beds of Patagon a —K A 
MVoAtla The flotation of minerals I he mcfallurg cal 
method of separation by flotation is due to an adherept 
gas film on the granules of ore An ireount of a large 
senes of experiments is given 
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THE ENCYCLOPEDIA BRIT AN NIC A 
The Encyclopaedia Britanmca A Dictionary of Arts, 
Sciences, Literature, and General Information 
Eleventh edition Vols i -xlv (A—Italic ) (Cam¬ 
bridge University Press, 1910) 

HE Encyclopaedia Bntannlca is of Scottish birth 
Its first edition appears in 1771 Its interesting 
and rather chequered history occupies some three 
pages of the present (eleventh) edition, and shows its 
Intimate connection with the land of its birth until 
the reprint of the ninth edition issued by The Ttmes 
in 1898 Under the same auspices the eleven-volume 
supplement to the ninth edition was issued, and, to¬ 
gether with that edition, formed the tenth, in 1902, 
and it is not a little cunous to observe that the impres¬ 
sion created by that issue appears to have been so 
strong that few realise off-hand that the present new 
edition has occupied eight years in the making Its 
preparation continued to be conducted from the office 
of The Ttmes until 1909, when the rights of publication 
were taken over by the Cambridge University Press, 
a step generally acknowledged to be peculiarly appro¬ 
priate to the character of the work It is proposed in 
the present general notice to consider some of the most 
notable characteristics of the work, such as distinguish 
it from former editions and from other works of refer¬ 
ence For that it possesses such characteristics cannot 
be questioned, the new edition shows evidence of much 
more than a simple reliance upon traditional form 
Probablv the two leading ideals before the editorial 
staff in preparing the eleventh edition have been (1) 
to make the whole work easy of reference and self- 
explanatory, and (2) to ensure that every article should 
possess, so far as possible, a permanent value, giving 
preference (within reason) to the established fact over 
the statement of the moment or over prophecy Th( 
Encyclopsedia Bntannlca has been traditionally dis¬ 
tinguished for certain individual features, such ns a 
high literary standard and the existence of “ omnibus ” 
articles—practically complete treatises—on each great 
main division of knowledge The simple addition of 
many short separate articles, while sufficient to make 
reference easier, might have tended to obscure the 
literary standard and to duplicate the information con¬ 
tained in the omnibus articles But the old omnibus 
article could not always be self-explanatory, it could 
not guide the unlearned reader along the main line of 
his subject without taking him incidentally along the 
branches, whereas the specialist, desiring to find n 
particular branch, must follow up the main lme to 
reach it It has now been assumed that the principal 
function of such an omnibus article as “geology " is 
to indicate the main lines of that science, with free 
reference to branches of the subject dealt with more 
fully under separate headings Thus the reader desir¬ 
ous of studying the glacial period now finds that 
heading In its own place, Instead of having to search 
the treatise on geology for it Again, not even tho 
glacial period and the glacier itself fall under one 
general head, but each has its own By this method 
It has been sought to ensure that the elementary 
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student may find his elements, and the specialist his 
special subject, unobscured the one by the other The 
single illustration given is that of a principle which 
has been applied so far as possible in every depart¬ 
ment of the work 

The introduction of what has been called the “dic¬ 
tionary feature ** is of a piece with this same principle 
There are very many terms which a specialist uses 
naturally without considering that they may call for 
explanation, especially there are many the meaning 
and connotation of which vary in general and In 
particular application For such terms, and for many 
others In commonest use, the origin of Which Is 
peculiar or obscure, definitions on an etymological 
basis have been introduced—often a short separate 
article has been inserted for this purpose alone This 
feature is an expression of the ideal of making the 
work self-explanatory 

The attempt to make every article as nearly as may 
be of permanent value has imposed a heavy responsi¬ 
bility on the editorial staff The system of employing 
statistics offers an illustration Tn the previous 
editions they were used very freely, and in many cases 
simply for their own sake, the reader being left to 
draw his own conclusions from them It has now 
been felt that this practice (subject, of course, to the 
inclusion of certain essential figures like vital statistics) 
is far rather the function of an annual register than 
of an encyclopaedia, and that the proper encyclopaedic 
function of statistics is to illustrate statements of fact, 
so that they ought not as a rule to stand alone They 
have, therefore, been used much more sparingly than 
before, and in many cases even without reference to 
the latest figures available, when others better illus¬ 
trate the particular point under notice 

On more general grounds. It Is always difficult to 
appraise a current event at its historical value, with 
due allowance for its momentary appeal to the minds 
of men Here again the editorial responsibility has 
been heavy, the heavier owing to the almost snnul- 
taneous publication of the complete work For it may 
be assumed, and ought to be remembered, that the 
copy for twenty-eight textual volumes of nearly a 
thousand pages each cannot be kept under the cditoml 
hand until one month, or two months, or three, before 
the date of publication, and the order be then given 
to the printers It may be taken for granted, for 
instance, that the article on the kingdom of Portugal 
was in its final form when the revolution created a 
republic instead, and much of the article must be 
recast The result of the last general election was due 
on a certain day, the proper alphabetical place must 
be held open in the text to include that result, while 
the presses continued their work on cither side of the 
waiting page Wc recognise something of the jour¬ 
nalistic method here, in the judgment as to which 
events of the moment are to be dealt with in this 
way and which are not, and the journalistic experi¬ 
ence of the editor, Mr Chisholm, must have stood him 
in good stead 

The simultaneous publication of the eleventh edition 
is a remarkable achievement in various obvious ways, 
it has certain less obvious bearings on the character 

P 
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of the book It should be a guarantee, for Instance, 
of a well-balanced treatment of all subjects from A to 
Z Not a few great works of reference, including the 
encyclopedia itself in former editions, appearing 
volume by volume over the period of a generation, 
hqve shown signs (so to speak) of fatigue in about 
the last quarter of the alphabet In some instances it 
may have been financial fatigue, in others merely the 
realisation that the proportions of the first few 
volumes, If maintained, would bring the completed 
work to an impossible bulk But the promise of 
simultaneous publication deposed of any such possi¬ 
bilities in the present edition, for in order to carry it 
out the cost must have been counted and the scheme 
laid out, not volume by volume, but for the whole 
work at once And this treatment of the whole con¬ 
notes the similar treatment of every part, not merelv 
as regards the laying-out of each group of main and 
subsidiary articles, but os regards questions of general 
policy The illustrations are a case In point The 
editorial ideal has been to illustrate where illustration 
is a genuine assistance or supplement to textual 
description, and only m that way, not including 
pictures simply for their own sake So every sugges¬ 
tion or possibility of illustration has been brought, 
so to sav, under one standard test 

It is the same with the maps The tenth edition set 
the precedent of an atlas volume The editors of the 
eleventh have put this precedent aside Their view may 
be open to criticism, there are undoubtedly arguments 
in favour of on atlas volume But the advantage, of 
having the article on each important territory accom¬ 
panied by its appropriate map has been considered 
stronger Moreover, the possibility of allocating to 
each such territorial article its map according to a 
graduated scale—double-plate, single-plate, or small 
text map, coloured map or black only- has given the 
geographical editors an opportunity in the direction 
of proportional treatment which would have been 
precluded by the construction of an atlas, at any 
rate of the size of an encyclopsedia scheme 
At the same time, the proper indexing of the 
maps has been undertaken, so that they may 
fulfil the at las-function Here the editorial ideal 
has been to set before the car togi a pliers either the 
actual text of the articles to be illustrated or the most 
precise instructions as the scope and orthography of 
each map. to carry out the indexing in the editorial 
office, and to apply as part of that process a careful 
system of checking and correction This method 
presupposes the manufacture of a complete series of 
new imps for the book, there has been no use of 
cartographers’ stock 

Mention of map-indexing leads to the subject of 
text-indexing The indexing of the tenth edition was 
a great conception, and of course added enormouslv to- 
ease of reference But it was an after-thought, 
whereas the wosk of preparing the index entries for 
the eleventh edition has proceeded concurrently with 
practically the whole work, the pagination being added 
a * ^ has k®®® possible, therefore, to put 

the indexing to an editorial use, in this way—that 
when the index-references on any subject were put 
together, they have been found sometimes to indicate 
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the existence of unnecessary duplications or of irtont* 
sistencles of view or even of fact, between articles by 
different authors—such duplications or inconsistencies 
as could not possibly have been discovered by any 
other editorial method 

The eleventh edition bears a clear international 
imprint If the conception of oertaln articles dealing 
with subjects of world-wide interest be compared in 
this and former editions, evidence will be found of 
another editorial ideal For example, on matters of 
government, sociology, law and the like, it has been 
sought to explain not British practice only, but 
American and foreign as well The work has an extra- 
British reputation already, it has palpably been 
attempted to justify and increase that reputation 
The multinational list of contributors illustrates the 
same ideal 

It has been said above that one tradition of the 
Encyrlopiedn Bntanmca i9 a high literary standard 
This has been preserved No man reads a dictionary 
or ordinary book of reference for its own sake as 
literature The editors of such works have no room 
to offer their contributors any literary opportunity 
But while it would be unfair to forget that the problem 
of the best utilisation of available space must have 
beei as constantly present to the editor of the Encyclo¬ 
paedia Bntanmca as to the printer of a finger-prayer- 
book, the fact remains that twenty-eight large volumes 
do offer a literary opportunity, if they did not, they 
would not justify their existence On any subject 
capable of literary treatment (and few are not) the 
Encyclopaedia appears to apply that treatment, it Is 
impossible to turn many pages (except one should 
light on such a topic as higher mathematics) without 
reaching some subject or fact which is presented so as 
to arouse the casual, as distinct from the special, 
interest Ihe India-paper edition makes it possible to 
do this without physical discomfort, and the production 
of that edition is in Itself an unprecedented achieve¬ 
ment, for it must necessarily presuppose that paper- 
mills of some half-a-dozen countries have been laid 
under contribution to meet a demand of such magni¬ 
tude, and that the printing must have been earned 
out with a rapidity the possibility of which, as apply¬ 
ing to Indin paper, was probably unrealised before 
On these grounds the manufacture of the book must 
be pronounced admirable 

Such, then, have been some of the ideals of the 
editors and publishers There is every evidence that 
they view the finished work with enthusiasm, knowing 
more than others can of the difficulties which have 
been overcome, judged upon these general grounds, 
their enthusiasm uppears justified 


ELECTROMAGNETS 

Solenoids Electromagnets and Electromagnetic Wind¬ 
ings By Charles R Underhill Pp xlx+34* 
(London Constable and Co , Ltd , 1910) Price 
8 s net 

HIS is a book dealing generally with electro¬ 
magnets, and so far as the author records experi¬ 
mental results will be found useful, but the explanation 
of the experiments is not given as fully as is desirable 
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\xp order that the reader may thoroughly understand 
the theoretical deductions, and the latter themselves 
are not always trustworthy We find a good many 
quotations with due acknowledgment of articles that 
have appeared in the Electrical World of New Aork, 
and if the author had exercised some care m the selec¬ 
tion his book could only have benefited by it Un¬ 
fortunately, however, the necessity of carefully prob¬ 
ing the correctness and relevancy of any article before 
admitting It into his book does not seem to have 
occurred to the author, and the result is that we find 
statements In his book which often are quite useless 
and sometimes even unintelligible To give only a 
few examples On p 252 is given n formula for the 
inductance of a solenoid for which an accuracy of 
half per cent is claimed, but the .author does not say 
whether the Result is obtained In cm or in Henry 
Moreover, the formula is very cumbersome, and no 
proof is given On the next page another formula is 
wrongly quoted from Maxwell, the exponent for the 
number of turns p£r cm length being given as four 
instead of two Also in this case the author does not 
state whether L is obtained in cm or Henry 

Another example of the want of criticism on the 
author’s part will be found on p 32 Herr he gives 
us Mr H S Baker’s method of expressing the degree 
of saturation of the core of an electromagnet It is 
as follows —Draw a tangent to the magnetisation 
curve at the point for which the degree of saturation 
is to be expressed as a ratio Note the length cut ofl 
on the B axis by the point of intersection of this 
tangent Then the ratio of this length to the value 
of B at the selected point gives the degree of satura¬ 
tion Since the characteristic is nearly straight for 
high values of magnetisation, this method of express¬ 
ing saturation leads to the absurd result that Baker’s 
ratio becomes actually smaller for very high degrees 
of saturation \ rule of this kind is absolutely use¬ 
less and even misleading, and a little consideration 
on the author’s part would have shown him thit he 
had better not include it in his book 
A very bad slip 111 scientific principles occurs on 
p 16 There we are told in an equation that the 
‘Intensity of magnetisation " divided bv the magnetic 
moment gives the “Intensity of the magnetic field ” 
This is quite wrong, for the ratio is simply the in¬ 
verse of a volume Agum, on p 25, we are told th it 

“the relation between the strength of a current in 1 
wire and the intensity of the magnetic field or mag¬ 
netising force is expressed by the equation 

H=0 2l/a" 

This is only true if the wire be infinitely long, but ns 
in what precedes this statement not a word is said 
about the length of the wire the statement as it stands 
is misleading, and, in fact, meaningless 
Some of the terms used are not very familiar to 
English readers The author talks of Maxwells, Gil¬ 
berts, and Gausses, but these, although used occa¬ 
sionally by American writers, have never been sanc¬ 
tioned by the international committee on nomencla¬ 
ture There is, moreover, no great necessity for 
multiplying such terms It is just as easy tQ say two 
megallnes as two million Maxwells, or an induction 
of 15,000 lines as an “ induction of 15,000 Gausses ” 
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Why the “ Oersted ” as representing the magnetic 
reluctance of 1 one cubic centimetre of vacuum ” 
should be Introduced is ilso not very apparent There 
is perhaps some excuse for the use of such terms In 
the fact that others have done so before, but the in¬ 
troduction of the term “ activity" in substitution of 
the generally used and perfectly understood term 
“space factor” is surely quite superfluous It will 
also puzzle the reader to say what a “water shield,” 
a 41 stopped solenoid,” and a “ fringed insulation ” are 
Such technical terms may be convenient for a par¬ 
ticular workshop as short instruction to the workman, 
but a scientific book is not the place to use them 

On the very important question of heating of coils 
the information given is rather meagre All we are 
told on p 299 is that a 

“coil of ordinary dimensions mav remain in circuit 
continuously when the applied electrical power does 
not exceed o 50 watt per square inch of superficial 
radiating surface” 

A curious statement is made on p 184 as regards 
the time constant of two coils in parallel The author 
suys that it is only one-quarter of the value for the 
coils in series, but h< has evidently overlooked the 
fact that although the inductance is quartered, the 
resistance is also quartered and therefore the time 
constant remains the same Gisbbrt Kapp 


ANALYSIS Ob WINF 1 NO OTHER 
SPIRI 1 UOUS LIQUORS 

TratU complet d'analyse Chtmtque, apphquie aux 
Vasais mdustnels Bv Prof J Post and Prof B 
Neumann I)cuxi£me edition Fran^ais»e, traduite 
d’apres la troisi&mc edition allemandc Bv G 
Chonu et M Pellet lome Second Troisifcme 
Fascicule Pp 497-916 (Paris A Hermann ct 
Fils, 1910 ) Price 13 francs 
HIS part of Post ind Neumann’s work denis with 
alcoholic beverages and some allied products 
Chiefly it is concerned with wine and beer, and the 
original German text has been largely supplemented 
bv details of the French practice in the chemical 
surveillance of these articles Thus Gallicised, the 
w r ork Is of special interest for those concerned with its 
subject, inasmuch as it represents the experience of 
two great wine-making counlrics and of one, at lexst, 
famed also for its beer 

Dr P Kulisch, of Colmar, is responsible for the 
original section dealing with wines, but in view' of 
the importance of the subject in France considerable 
additions have been made by the French translators 
The result may therefore be taken to indicate the best 
practice in the two countries At the outset are given 
the definitions of wines and the descriptions of usual 
manufacturing operations adopted bv the International 
Congress for the Repression of Food Adulteration 
(Geneva, 1908, and Pans, 1909) Then follow direc¬ 
tions for the chemical determinations required during 
the preparation and fermentation of the grape-juice, 
and the official methods prescribed in France and in 
Germany for the analysis of the fermented product 
Detailed notice would be unprofitable here, It must 
suffice to say full directions are given for apprais¬ 
ing the various vinous constituents Numerous illus- 
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trations of apparatus are shown, as well as tables 
needed for the estimation of alcohol, sugar, and 
“extract/* 

For the benefit of local authorities and others in 
this country who are inclined to begrudge their 
analyst his fees, it may be remarked that the French 
prescriptions for the analysis of wine involve no fewer 
than nineteen separate experiments or determinations, 
whilst the German regulations require twelve for an 
ordinary full analysis and twenty-six in special cases 
Having carefully obtained his analytical results in 
any instance, how Is the operator going to interpret 
them’ home data for this purpose are given in the 
text, but they arc meagre, and might usefully be 
supplemented Even to the experienced, a record of 
maximum and minimum values yielded with given 
methods by genuine yvine of different types would 
often be of service 

One rather humiliating reflertion is suggested on 
looking over the various modes of i summing wine 
The liquor “which mnketh glad the heirt of mm ' 
holds \ct some secrets which elude his skill as a 
chemist Much iis chemistry has advanced since the 
days when Pasteur carried out his “ htiuks snr le vtn,” 
the palate is still an indispensable aid to such studies 
Just us the chemistry of the living plant transcends 
in delicacy that of the laboratory, so the senses of 
smell and taste can discern, and in some sort evaluate, 
differences far too subtle for demonstration bv balance, 
test-tube, or polarimeter Not only for the finer dis¬ 
tinctions between vintage wines, but even sometimes 
for detecting relatively gross adulteration, the orgadb- 
ieptic tc^t of bouquet and aroma remains I he best or 
the onlv criterion 

As regards beer, there is little described that would 
he new to a well-trained brewers’ chemist The sec¬ 
tion, however, gives a concise account of the opera¬ 
tions necessary for the chemical control of brewery 
procedure, including the examination of water, barley, 
malt, hops, and wort, as well as the finished beer 
The various distilled spirits and the liqueurs arc dealt 
with in an important division, whhh includes also an 
acc&int of pressed veast—now a notable by-product of 
alcohol distillation Cider, perry, vinegar, acetic acid, 
and methyl alcohol are other subjects treated in the 
volume C Simmonds 

PR1CTIC4I PATHOLOGY 
Practical Pathology A Manual for Students and 
Practitioners Bv Prof G Sims Woodhead Fourth 
edition Pp xxu + 798 (London Henry Frowde 
and Hodder and Stoughton, 1910) Price 31s 6 d 
net 

T HE practical pathology of to-dnv is very different 
from the practical pathology of twelve or fifteen 
years ago, when the third edition of this book was 
published Nevertheless, the present edition, as re¬ 
gards the scope embraced by it, remains much as it 
was, vir T it is a guide for the post-mortem room and 
a manual of practical morbid anatomy and histology, 
genera ton thology, with the exception of inflammation, 
is alnK$t untreated Prof Woodhead has, however, 
deliberately chosen this course, amf in the preface 
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explains that in its present form “Practical Path* 
ology " has been found helpful to the medical student 
in his class and ward work, and to die practitioner 
who desires readily accessible data on the methods 
and information which it contains. 

The first 150 pages are devoted to post-mortem 
examinations, and the methods of preparing tissues 
for microscopical investigation. A judicious selection 
has been made of the multitudinous methods for fix¬ 
ing, hardening, and staining that hav^been devised, 
and this part of the book should be n ost useful 
After this the phenomena occurring in Inflamma¬ 
tion arc discussed, and then the morfon changes met 
w ith in the various tissues and organs re dealt with 
Ihis method, while having the advantage of taking 
the student through the principal alt€ ations which 
occur in a particular organ when diseased, has the 
disadvantage that descriptions of processes which are 
very similar in the various organs, e gl tuberculosis, 
are repeated again and again, with a consumption of 
space which might perhaps have t>een letter utilised 
for other subjects which have been omiqed 
On the whole, the descriptions of thi histological 
appearances of morbid tissues are amplepnd accurate 
and all the commoner conditions are deajt with We 
fail to find any reference to cndotheliomatbus tumours, 
which of late have assumed some importance, and 
no mention is made of the differentiation of ovarian 
cystomata into two varieties, nor of the act that the 
pseudo-mucinous cystadenoma on rupturl frequently 
gives rise to metastatic growths of the Vcritoneum, 
which may become carcinomatous | 

Nearly two pages are devoted to a description of 
the so-called parasites of cancer, but the student is 
not warned that the parasitic hypothesis of the genesis 
of cancer is now largeh discredited, and that these 
so-called parasites may be peculiar forms of cell de¬ 
generation Nor is nnv mention made of modern 
work on the cytology of malignant growths or of the 
apparent transformation of carcinoma into sarcopia 
b\ a metamorphosis and overgrowth of ttte connec¬ 
ts c-tissur stroma 
With a little amplification on these and other points 
b\ the teacher, the work should prove a mpst useful 
class book on practical morbid histology 'Ihe beau¬ 
tiful coloured drawings bv Mr Richard liulr and 
others arc much to b< commended, though pccasion- 
nllv (e g Fig 265, Tertian malaria) more isldeplcted 
than will ever be found in any one specimeif 


S 17 T ESTER'S MATHEMATICAL JMJlERS 
The Collected Mathematical Papers of James Joseph 
Sylvester , F R S , fre Vol HI (1870^83! Pp. 
xvi + 688 (Cambridge University Press,] 1909) 
Price i8j net 

T HE greater part of this volume consists of I papers 
on the theory of algebraic forms, ami their 
substance is now so familiar that It is needuess to 
analyse them But the reader who turns back to 
these classical memoirs is charmed, as ever, bjy the 
genius thev display, and the extraordinary vit/acKy 
with which they are written Moreover, Sylvester’s 
habit of publishing m haste, while the hot fit v 4 a* on 
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bfctt, makes all his papers stimulating in a way 
which encourages research HU scattered hints and 
surmises, his digressions and scholia, his occasional 
fantastic notes, all add to the fascination of his work 
Thus, to take an example quite at random, he con¬ 
cludes a paper on irreducible concomitants by re¬ 
marking •— 

*'1 have atways thought and felt that beyond all 
others the algebraist, in his resarches, needs to be 
guided by the principle of faith, so well and philo¬ 
sophically defined as 1 the substance of things hoped 
for, the evidence of things unseen '" 

This might as certainly be ascribed to Sylvester as 
n characteristic passage of “ Sartor Resartus" to 
Carlyle 

One of the memoirs on quantics deserves particular 
notice, It Is that which represents concomitants by 
graphic symbols, such as those used in organic 
chemistry It is curious that this method, which at 
one time engrossqjl Clifford as well as Sylvester, 
should have been so barren in results Perhaps the 
most Interesting things in the paper are Silvester’s 
remarks on the possibility of algebraic theorems 
having corresponding propositions in chemistry, for 
instance, he savs, 

" Hemute's law of reciprocity amounts to 
affirming in chemical language that in any com¬ 
pound an arbitrarily selected group of m n-adic atoms 
may be replaced bv a group of « m-adic atoms, but 
how far this law of replacement has objective validity 
in the chemical sphere, 1 am not able to say " 

Among the arithmetical papers, of which there 
are several, the longest, and one of the most interest¬ 
ing, is that on the diophantine equation x^ + y^Az* 
Although Sylvester did not reach so definite a result 
as that stated by Lucas, he considerably extended 
the theorems of P£pin, and the way in which he does 
this is of a strictly elementary kind Besides this, he 
gives a beautiful proof of a fundamental theorem 
connected with 11 residuation" of points on a cubic 
curve, by the application of elliptic functions this 
can be done in a line or two, but Sylvester’s demon¬ 
stration is far more instructive 

Another paper of interest is that on the distribution 
of primes, in which he extends the method of 
Tch6bicheff, while several scattered notes on parti¬ 
tions, Farev scries, and the theory of vulgar frac¬ 
tions, contain hints which may very likely admit of 
development 

One definite suggestion mav be mentioned here 
( c f PP 4 I 4 ~ 2 5 ) ^ is *ell known that Sylvester 

proved, and generalised, Newton’s rule for discriminat¬ 
ing the roots of an equation /(x)=*o This rule 
employs the coefficients of / and also those of a 
derived function the coefficients of which are quadratic 
In those of / Now the question is whether there 
may not be other derived functions, with coefficients 
formed by some simple rule, which may settle those 
cases in which Newton's rule Is insufficient 

The care with which Dr Baker performs his duty 
as editor again deserves condial recognition, on pp 
357^-8 the sign + In several places seems to be • 
misprint for and it Is possible that a few other 
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such mistakes may have been overlooked, but cop* 
sidering Sylvester’s great inaccuracy in proof reading* 
the correctness of the text, so far as the present 
reviewer has been able to test it, is remarkable 

G B M 


NATURE-STUDY AND ROSE PESTS 

(1) Battersea Park as a Centre for Nature Study By 

W Johnson Pp 128 +map (Published under 

the direction of the Battersea and Wandsworth 
Educational Council) (London T Fisher Unwin, 
1910) Price 15 net 

(2) How to Knout the Trees By H Irving Pp. 
vi + 179 (London Cassell and Co, Ltd, 1910) 
Price 35 bd net 

(3) Rosenkrankhetten und Rosen jet tide By Dr, 

K Laubert and Dr M Schwartz Pp vi + 59 
(Jena Gustav Fischer, 1910) Price 1 mark. 

HE pursuit of natural history observations on the 
part of children in towns can be in many ways 
more profitably directed in parks than in the open 
country, at any rate until such time as the children learn 
how and what to note Proximity to the schools, the 
aggregation of many features within a small area, and 
opportunities for repeated visits all favour the sys¬ 
tematic use of advantages offered by the London public 
parks The chief opportunities for study in Battersea 
Pork (1) are provided by the birds, both wild and cage- 
bound, insects, wild flowers, and trees These themes 
arc well elaborated by Mr Johnson with a knowledge 
arising out of intimate acquaintance In addition, 
there are chapters on history, geography, and set sub¬ 
jects for rambles, while other facts are collated in 
the outline calendar, and a map serves for general 
purposes, as well as for indicating the positions of 
the large trees The volume represents an effective 
triple cooperation of an observant author, a well- 
guided educational council, and an interested pub¬ 
lisher 

Although numerous books on trees arc extant, 
it is doubtful whether unv one of modest dimen¬ 
sions describes more precisely the ever-changing 
appearances and distinctive features of the trees 
than the volume provided bv Mr Irving (a) 
About si\tv different kinds are described, some 
very briefly, when they are closely allied plants, 
is the various pines, others, as the ash, at 
groat length, but in all cases full indications are 
furnished of distinguishing characters The illustra¬ 
tions have appeared before, but they are so excellent 
that they bear repetition The author introduces but 
few technical words, even to the extent of leaving out 
the scientific nnmes of the trees, in the case of the 
Himalayan pine the scientific name is required for 
purposes of identification, and, generally speaking, 
they are desirable The book can be thoroughly 
recommended 

In the volume on rose pests (3) Dr Laubert deals 
with fungi, and distinguishes seven definite diseases. 
Rust, mildew, canker, and leaf blotch are the com¬ 
monest, to which are added rot mould (Peronospora 
sparsae ), a root disease (Roeslerta sp ), and a Botry- 
tis rot (ScUrotihia Fuckehana) Two other diseases 
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of ro*es, leaf-spot (Septona rosae) and tumour 
(tiotryosphavna dtplodta) are not given This part 
<if the book might have been condensed with advan¬ 
tage Dr Schwarts has a more extensive task in 
describing the insect pests, of which more than ft 
hundred are known About fifty species are shortly 
described and tabulated according to the parts of the 
plants which they Injure The data given are as full 
as could be expected, and remedies are mentioned 


OUR BOOK SHELF 

Extras* in Metal Work tor Trade Preparatory 
School* Hy A 1 J Kersey. Pp x+70 (Lon¬ 
don G Bell and Sons, Ltd , 19m) Price is bd 
net 

liVKMi-sKVRN exercises in det ut are contained in 
this book, and hints for continuing thereafter u course 
in metal-work suitable for pupils in trade preparatory 
schools The extruses ire carcfullv find tilted, at 
first mtroduiing thr use of li ind tools, and lending 
up to some simple exercises in the use of machine 
tools, such as drilling machines, shaping machines, 
und turning lathis flu drawings an good, .and 
show in every case what is required of tin pupil 
Some little omissions occur here nnd thirc, for 
ex implc, on p appiar drawings of i V block as 
an example of the use of a sh iping machini It is 
mstoiimrv to hav< a groove at ihe bottom of ihe V 
in ordir to facilitate finishing its faces, this his been 
omitted It is not, however, a grivc objection to find 
such drtnils left out, students possessed of iver ige 
intilliguic* will discover them, and judging from the 
prefnc*, it is more than probable that the author had 
this view before him in the prodm non of the book* 
We cm commend heartily the reading of the 
* author’s pref ut to nnv it uher or otlur ptrson having 
an intircst in workshop rlissts J he v due of a 
s\mpithftic teichor cannot bo over-estimated, It is 
often difficult for an instructor who Ins been trained 
in an engineering works f ind this is essential) to 
realise the difficulties of the bo\ who has just left the 
Lhmrntm school L nless he Ixars in mind the inis- 
tikes uuf troubles of his own earlv apprentice days, 
In is apt to be impatient Pupils should be in- 
louragrd to think out mswers to ht>me-work ques¬ 
tions Those ippeiring in the book are disigned 
with ihe \iew of rultiv iting thf spirit of lnquirv and 
of to icli 111 pupils to think about (heir work, is mere 
manipulative skill is of little value without this -the 
true urn of all education technic 11 or otherwise 
We cm commend this book as an intelligent attempt 
to insist in earning out these broad-minded prin¬ 
ciples 

A Lecture on Mendeltstn Rv Dr H Drinkwntcr 
FRS Pp 111 + 11 (London J M Dent and 
Sons, Ltd , 1910) 

In this book is given a popular lecture on Mendehnn 
heieditv printed apparently with hardlv anj altera¬ 
tion , and considered ns a lecture it in distinctly good 
It is verv simply and cleirly written, and with the 
help of the numerous diagrams nnd figures should 
make the main outlines of the subject clear to those 
who have no previous acquaintance with it It has, 
however, the unavoidable defect of a lecture, that to 
avoid confusion essentials must be emphasised to the 
exclusion of the less important it would probably 
have been improved bv the addition of footnotes in 
some plrues, amplifying or qunlifving the statements 
m the text For example, the inference (p 21) th it 
and animals are hmlt up pf a number of 
indivisible unit factors u^o« which their characters 
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depend" (author's italics) surely requires a qualify¬ 
ing note to the effect that such unit factors may 
equally possibly be superposed on a basis which » 
different in nature 

The figures .ind diagrams are mostly clear and good, 
and there are well-reproduced portraits of Profs Bate¬ 
son and Punnctt, in addition to a frontispiece of 
Gregor Mendel Ihe representation of a wrinkled 
seed in Fig 5 is misleading, and the figure on the 
last page, illustrating the union of germ-cells, besides 
being rather obscure without further explanation, 
contains an inaccuracy in reproduction which might 
be confusing Other small points which could be 
improved are the explanation of the 3 1 ratio, and 
the use of the symbols Fj, Fij, Instead of the con¬ 
ventional Ti> F2 We have pirhxps unduly empha¬ 
sised the small defects in what should prove an 
excellent introduction to the subject for those who 
read of it for the first tune L D 

7 he 1 ppheahon of Logic By Alfred Sidgwtck Pp 
ix + }2i (I on don Macmillan and Co , Ltd , 1910 ) 

5 s net 

" T HKOLioiroi r this book ‘formal* logic is identified 
not onlv with the logic winch expressly calls itself 
fornul, or 4 deductive,* but with any logic which, like 
tht* ordin.m 1 inductive ’ logir, is, in fact, more 
formal than it professes to be Wherever actual 
application and its difficulties are ignored, there 19 
formality of a harmful kind " 

^ordinglv, Mr Sidgvvick discusses such matters 
.is the ground of an inference, causal inquiries, 
ambiguity, indefinite™ ss, error, begging the question, 
distinction and definition and the like, making con¬ 
stant use of well-chosen illustrative cases, and writ- 
Ing ahvavs in ittractive and lucid style There is 
some good protestation agonst slovenly modern usage 
of words \Vh> should 44 transpire '* be allowed to 
me in 44 happen ” “ phenomen il ’* to mean 44 extra¬ 
ordinary 44 > Wc are much to blame in this, *tis too 
much proved 

On genenl counts, Mr Sidgwick views his sub¬ 
ject from the point of view of Dr F C S Schiller 
1 erqiftungen durch Pftanzen und Pftanzen staffe art 
Grundriss dir ngitahn ToxikoJogtc fur praktische 
Aerzt <, \pothcker und Botamker By Dr F 

Knnngiesscr Pp iv + 49 (Jena G Fischer, 

1910 ) Price t murk 

Tins little work deds in a v< rv concise form with 
the toxic n iturc and effects of various plants and 
pi mt-constitiu ills , it is, 111 fact, a brief outline of 
vegetable toxicologv 

In the first ch ipter the subject is dealt with from a 
gmcril point of view, the symptoms that usually 
follow the ingestion of such poisonous or hurmful 
substances being considered ns well as the means 
that may be adopted as remedies In the following 
chapters a short account of the more important toxic 
plants and plant-constituents is given accompanied 
in eich case with the most striking symptoms it 
produces 

The author hn* certainly succeeded in compressing 
a large amount of information into a very small com¬ 
pass, and has produced a work that will be useful 
phvsicinn nnd pharmacist, especially to such as 
reside m the country, where the accidental poisoning 
of children bv eating toxic fruits and roots is unfor¬ 
tunately no rare occurrence The book is remarkably 
free from error, but Lobelia 1 nflata Tamut communis 
Delphinium Staphisasfna, Grabola officinalis, and 
some others might well have been included in the list 
of toxic plants, while Dr Mitlacher’s very useful work 
on toxic plants and vegetable drugs might have found 
a place in the bibliography 

Henry G. Greenish 
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LETTERS TO THE EDITOR 

(The Editor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Naturb. 
No nbtice is taken of anonymous communicationt ] 

Colliery Warning* 

During the past thirty jears, the Colliery \\ irnings 
appearing from time to tunc in various leading n<ws- 
papera in the British Loalfitlds have been vigoiuublv, even 
viclousl), attacked b\ a few mining engineer?. and pro¬ 
fessor? of mining 1 wo excuses have b*a n udvam ed is 
an explanation of these onslaughts—w irnings are lx Id U» 
be an Insult to the intelligence of miners, and allhough 
based upon record* d facts, thev nrc diametric ally oppose tl 
to theorv, to the common view, and to educaltd opinion 
It ih the thtory that forms the burdi 11 of a column article 
on the subject in the limes of January 4, and it is thi 
theory which Prof Hi nr> Louis harps upon in N\tlh]- 
of Januurv u, pp 330—rt 

One. of the most remarkable fentun s of thi \ inous 
discussions has thi refusal of tin theorists to km pi 

any facts unless thesc^c m be made, somehow or othe r, to 
support the common view Of Darwin it his btM.n said 
that *' hi would di strov his theory rather than ignore a 
firt ’ It is n pit> that inanv prefi r to idopt the oppositi 
principle, and ire 1 vi r re idy to dismiss fads which do 
not supjiort popular l>ehefs Wlu n definite, facts are 
stated showing that the Colliery Warnings are issued 
during the periods when marlv all our mining dis esters 
oicur, thi usual rrtort is that the cases h ivc litth or no 
bearing on the matter, and let if a misstatement is mad< 
as to the atmospheric conditions, the theorists claim that 
the accidt nt is urn that supports their vu w Newspapers 
are a fruitful sourn of error, especially in scientific 
matters J he nu lam holy fact is that, with all the 
* edue ition ” of the past forty years, people appe ir to bi 
more r< ulv than ever before to swallow the most ridiculous 
statements appearing in the Press under the guise of 
sen rt die inform it ion 

Here is Prof lanns entering upon a crusade against 
tolllerv Warnings because they are not in arrord me ( 
with his th»*or> Of course, the first impri ssion the 
grnerd render entertains is th it thi professor his masti nsl 
tin meteorology of the suhccct, hut when, us a witm ss 
l>eforc thi. Rnval ( ommlssion on Mines, on Muv 27 1 qoS 
he was asked if lit was acquainted with the ollu 1 d daily 
meteorological reports, his replv was “ I hive seen thi in 
but I nm oot familiar with them,” an admission which 
puts him out of court Books of newspap* r 1 ultings, on 
Ihy other hind, arc far more entcrtulning thin dry ofin 1 il 
reports, and it does not require much research to alight 
upon definite si dements that collirrv explosions have 
occurred under a low or rapidly falling b irometer 1 hi 
most glaring of them is connected with the greatest mining 
disaster the world his ever known—I he explosion in 11n 
< oumiros mine, within n fi w minutes of 7 n m on Manh 
to, iQofi, when about 1300 miners perished Prof Txnus 
doubtless read Ihe statement in the Colliery Guardian , 
the orgm of the mining engineers, that that frightful 
calamity was accompanied by a 11 pronounced fall of thi 
barometer ” The assertion fitted in exactly with ihe 
theory, and therefore there could be no possible objection 
to It The statement, however, was most inaccurate At 
the very moment that the pit blew up, observations were 
being taken nil over France and neighbouring countries 
and almost before it was known that the disaster had 
occurred, the Bulletin International du Bureau Central 
MHiorologique de France had been prepared showing the 
existence of a well-marked area of high pressure right 
over France, the barometer had been rising throughout 
Ihe previous night, it was rising at the time of obwrvn- 
iion, and subsequent reports showed that It continued to 
mro for some time after the explosion No amount of 
Higgling with what was said in the papers can get over 
*he cold, dry record of facts The official infprmation 
U public property, which Prof Louis and all who support 
him enn consult at leisure and at trifling cost 

In Mav and June, iqio, readers of the Scotsman were 
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treated to a discussion of tlx sublet, one of the crltlps 
giving the worst case in his long experience of such IP 
issue of damp in u mine in the 1 asi of Scotland that 
the airways, &c , becamt so foul, the miners had per¬ 
force to leave off work mid cli ir out M Ihis dangerous 
outburst was said to be associated with thi gl iss fulling 
nn inch in the course of a few hours It agreed pri uselv 
with the popular notion of thi exurml litixv, of things 
in n subsequent communication the critic, to dispel tho 
doubt about the barometer having dropped at an unheard- 
of rate, supplied readings said to have bixn obtained from 
the Klw and Glasgow records Lnfortumti-ly for the 
theorists, tin Glasgow values show that the decrease of 
pressure on each of the two occ isions nlird upon was 
1 xnctly an inch less than was si 1 ted bv the critic, the 
barometer standing verj high, m tin first c esc perfeUlv 
steady, changing only 0005 inch (not 1005 inches) in six 
hours, and m the second case diclinmg oiu inch (not 
1 112 inches) in six hours Thi w imagm ir) falls of more 
than an inch m six hours will have got into many a scrap¬ 
book for future n ft rente 

How determim d the theorists crc not 1 o attach any 
weight to evidenu which is unf ivour ildc to them is will 
illustrated b> the rash 1 omlcmnation of the Seaham 
records by n hading sup|>ortr*r of tin low-barometi r 
uh a — 11 \s to Mr Corbitt's hgun s, tluv hav< given us 
much emusement, as he got results Hath contradicting 
simple KCiinulie principles Tin Germans il Saarbrlickin 
sinuhirlv 11 baits bv t ireful obsi rve ra in 

different countries art thus not 1 nlitled to consideration 
thf\ onl> deserve to bi laughrd at bu uise thty are at 
variance with priconccivcd notions 

Prof Louis and his supporters ire afr ml that if th»v 
give way on this question, 1 terrible f iti awaits the 

world—nothing short of casting BocWA law to the t»crup- 
heap But they can rest issurcd that no such dire 

calamity is indicatid Boyle's I iw will for ever remain 
unassailable, what must go bv tin board and lo the scrap- 
heap is the method ndopted by the low-pn ssure theorists 
to gupport their views Who first **t irted the curious idea 
that the barometer fulls at tlx r ite of 001 inch per 

minute is not known, but it m the rate used by many 
writers here and obroid It was adopted by the RovhI 

Commission of 1870-86, bv Sir brisk rick Abel, by the 

Colliery Guardian, and others, to show tint an acre goaf 
chirged with a yard in depth of g is would foul 1 
ventilating current of 1000 cubic fi rt jut minute lo the 
extent of 4 4 per ci nt , and the current is consequently 
neiring the explosive point, which is from ^ pir tent to 
7 per cent of fouling Thin ire two \u\ serious objec 
turns to tills conclusion In how manv minis ,n the 
Lnittd Kingdom do the Government inspectors consider 
1000 cubic feet of air per ure of gas as ample for 

vintilating purposes? Hus cn>one evir known, within 
the temperate zone, falls of the barometer it the rate of 
06 inch per hour, or 144 inches pi r d iv * Ihe alleged 
fall of an inch in six hours at Gtcsgow refrrn d to ibove 
im a mere nothing compared wiln the stupendous rate 
beloved of mining engineers Continental rxpirls who 
have studied the subject hnve decided that 0-04 inch 
(t millimetre) ptr hour is a verv rapid fall A rite of 
006 inch per hour U far from being n common occ ur- 
rence, and Intervals of \cnrs may pass between falls of so 
much as o i inch in an hour To prove their case, the 
theorists have adopted a rate whu h is fifteen times greater 
than a very rapid fall Fven if we apply oofi Inch per 
hour, or o-ooi inch per mmuti, and keep to the 1000-foot 
Mutilating current, it reduces the fouling from 44 per 
cent to 0-44 per cent , ft proportion which the fiiemen 
would have very great difficulty in detecting There Is 
here no violation of Boyle’s law, which teaches us that 
the expansion of the gas is proportional to the diminu¬ 
tion of pressure, not ten or fifteen times greater In 
general terms, it may be st *tod that with a normal 
ventilating current no diminution of pressure in our lati¬ 
tudes Is sufficiently great to bring out from the open goaf 
a volume of gas large enough to foul the ventilation to the 
explosive point 

Now as to the high-pressure side of the question Prof 
I-ouis strongly objects to Warnings against danger during 
anticydomc period#, for thev upset his teaching, but the 
note In Natukx of December 29 last, p 277, shows that 
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there is a preponderance of explosions about the time that i an Intimate relationship between the movements of the 

the central arras of anticyclones He over our own coal- j barometer and the pressure of the gas existing In seated^ 

fields Until Frof Louis can prove that this statement! j up places In the earth—not the gas in the open goaf* 

made by an independent Investigator, is wrong, those who i which Is acted upon directly by the air-pressure The 

study the question with an open mind will not readily gauge Inserted In the sealed-up reservoir of the Hutton 
acquiesce in his theory, which requires the presence of a > seam showed that on every occasion when the barometer 
cyclonic area to bring about a disaster 1 rue, Mr rose, even as on March 34, 1881, when it was at h very 
Dobson’s report to the British Association, and the papers j low level, the imprisoned gas showed an out-bye pressure, 
to the Royal and the Meteorological Societies by Messrs indicating that it was being compressed (Fig 1) When the 

Scott and Galloway, were based on the theory that a low barometer was at its lowest, ttyi^ compression ceased, and 

and falling barometer wni necessary, hut a glance at the gauge indicated an in-b)6£tetessure Thoso who <Hs- 

their diagrams is sufficient to show that accidents under cussed the observations were mystified, they could not get 

a high barometer were attributed to a falling barometer over the facts disposed, and the only escape from the 

at some other time, Mr Dobson going so far away ns a dilemma was by deiidlng that 1% was all the fault of the 

fortnight from an explosion to get a barometric fall to barometer—that it was not sensitive enough to fall twenty, 

satisfy the theory Hut when Messn bcott and Galloway thirty, or fort)-eight hours sooner than it does! No 

had completed their inquiry from the purely theoretical physicist who has studied the action of the Instrument 

side, the diagrams were ready, and the percentages of would admit that, even supposing there is any log, It 

accidents under different conditions had been worked out, would amount to as many seconds It Is a more reason- 

recourse was had to the very simple device of looking up able suggestion that the increase of barometric pressure 

the fncts Mr Galloway was permitted to examine a weighs down the earth's crust, and this, acting upon the 

large number of rcpOTt books kept at mines In Scotland Imprisoned gas, increases Its pressure It is under these 

in 1873 To the nmamuont of the authors, thev " found high-pressure conditions that Colliery Warnings have been 

that sometimes a suddm fill of atmospheric pressure hus issued through three decades, and It Is under these same 

taken place without causing gos to appear, and some- conditions th^t thr worst explosions take place, for thev 

times gas hag suddenU app« artd In considerable quantity are associated with great outbursts*of gas flooding the 

when the pressure was high and steady ” Beforf the workings suddenly, and not with the almost inappreciable. 

Royal Commission of 1870-86, an experienced mining regulated flow of gns from the open goaf under n low and 

engineer, Mr F Wnrdcll, stated that from His own falling barometer 

observation explosions ociurrrd generally on a rising The Author of the Warnings 

barometer, and Mr (now Sir) Flenry flail, the well- - 

known Inspector of Mines, declared —“ More of the large I ah delighted to find that m> article on this subject 
accidents tfint have happened in mv hands have hnppened ha* drawn a rcpl\ fj-om the Author of the Warnings, 
when the glass was high, than otherwise M Evidence in though 1 must admit to disappointment at the character 

of his letter In my article I stated 
certain fads as to the occurrence of 
fiiedomp in collieries, and showed how 
this gas must behave under varying 
barometric pressure in accordance wiln 
well-known physical laws, to mv 
mind, there is only one proper way of 
tontroverlmg conclusions thus arrived 
ut, and that is to show where I am 
mistaken in my statement of facts, in 
my enumeration of the natural laws, 
or In my deductions from these 
promise* This, however is precisely 
what the Author of the Warnings has 
not oven attempted to do, he has pre¬ 
ferred to be guided by the old solicitor's 
maxim 11 When you have no saso, 
ubuse the plaintiff’s attorney ” 
support of these statements could be multiplied to any J I do not propose to follow the \ulhor of the Warning* 
extent, nnd chow; who are interested In the question, ' in the personal tone that hi has introduced into the dfs- 
mateud of treating the evidence as merely amusing, should 1 cusslon, except to say that the theory~lf theory It be— 
seriously endeavour to nrrive at a reasonable explanation . that a falling barometer is apt to correspond with an 
of the appf'ironie of dangerous volumes of gas in mines I increase in the percentage of firedamp in the air of 
when the barometer is rising or stands high collieries is certainly not my theory, and originated long 

There whs a time when no one guessed that the earth's before m> time As the Author of the Warnings Implies 
crust was alwajs on the move, wobbling like a jelly, but that these views necessarily connect colliery explosion* 

Darwin started a new idea, declaring that the time would with a low barometer, It seems worth while repeating thnt 

come when scientific men would no more regard the enrth this Is not my opinion , all that I maintain is — 
as Immovable for any length of time than they would (1) Barometric variations are only a contributory cause* 
believe In an everlasting calm In the atmosphere Since and a relatively unimportant one, of colliery explosions 

that declaration we have advanced a long way on the (3) A falling barometer, or, to be more precise, a flat ten- 

road towards proving the earth's crust, no longer sup- mg downwards of the barometric gradient, is apt to be 

posed to be a rigid mass, liable to rise and fall under accompanied by an increase in the percentage of fire- 

the vast changes of atmospheric weight indicated by bare- damp m the air of mines 

metric variations To miner* it has been a matter of Thus W KfJhler has shown that a alow Increase In 

common observation that earth movements are of frequent the percentage of firedamp may be duo to a steady high 
occurrence, and the evidence before the RovbI Com- barometer, or even to a slow rise following upon a 

rnltmn of 1879 showed that strong rock-roofs are either very rapid one, 1 e to a flattening of the barometric 

actually forced down or become much curved, eventually gradient 

recovering their normal position when the gas-pressure Is The Author of the Warnings appears to attach much 
dlvertedin some other direction The great disaster at Importance to the Seaham Colliery records Seeing how 
Abercame on Septemtur n, 1878, when 368 lives were fiercely he has accused everyone else of only using such 

lost, had been preceded by outbreaks of gas daifv from facts as suit them, It might be expected that be, at any 

^wtember 5 to 10, consequent upon a squeeze or settling rate, would be above reproach in this respect, unfortu- 

aakn Since the beginning of the month high barometric nately, however, It would be difficult to find a worse 

pressure had ruled—30-35 Inches at Abqrcarne on the day offender than he Is in the use he has made of these 

of the disaster records In the first place, he ought to have m*de It 

The Seaham records demonstrate cleariv thut there Is clear that these records do not show gas pressure In a 
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qite under normal conditions, they were taken in a 
isjftijflH nff portion of Seahom Colliery after an explosion 
ifrtd an underground Are, and thus represent what took 
place under an entirely abnormal condition of the mine 
Apart from this point, the Author of the Warnings con¬ 
trives to give his reader the impression that Mr Corbett's 
•Seaham Colliery records entirely favour his own views, 
that high barometric pressure causes an increase in fire¬ 
damp In mines, so far from this being the case, how¬ 
ever, Mr Corbett's own words (Trans. North Eng 
Inst. Min Eng M vul xxxn , 1883-3, p 310) are —“ Tl 
is well known that gas W frequently found in colliery 
workings before any fall of the barometer commences 
„ , The barometer, so far as an Indication showing that 

gas may be expected, cannot be said to be reliable ” In 
rhe discussion of this paper, Mr J Dnglish (ibid , p 311) 
said that he had made experiments ut I Jetton Colliery, 
and that 41 the results he arrived at were precisely such 
ns were giv* n by Mr Corbett, namely, thnt tin re was no 
connection whatever bUwecn the variations of the baro¬ 
meter and the prevalence of gas in the galleries of tin 
mine ’* The chief witness cited in his favour by the 
Author of the Warnings is thus seen to give ivulentc quilt 
directly against him when he is quoted corrcctl) hurtlur, 
if the Author of the Warnings attaches the lmportancc 
ihat he appears to to these records of pressure, why 
does he not quote the very well known and much more 
applicable experiments of Sir I Indaay Wood, who d* tf r- 
mmed the pressure of firedamp in normal ronl sl tins b\ 
boring holes into thim and inserting prn*t>ure guugi s t 
His general conclusions (Trans North Tng Inst Min 
Log, 10L xxx , ifWo-i, p 224) an — 44 Ihere is no 
connection between the variations of the bnronu in* a I 
column and the temperature with the quantities of gu 
xvolvcd", only in one set of tests, numely, at Fppli ton 
Colliery, was anv connection traceable, and, respiting 
these, bn- I.lndsav Wood (ibid, p 18a) states —‘With 
the barometer steadily rising, the gas pressure (with one 
tr two exceptions, when there was an increase) steiuhl) 
decreased " 

Personal I), 1 attach relatively little important to records 
of pressure alone evei to such careful ones as those of Sir 
Linds~\ Wood, Nos***, Broockmann, At , in the ibw nu 
of analyses, it is only a conjecture that the pressure w is 
caused h\ firedamp, and in the rase of Siaham ( nllurv 
it Is quitn hkclv that other gases were present in large 
quantity I hold that there is only one correct method of 
attacking this question, as has already been pointid out 
bv Oberbergrat (j Krthler, and that is by systematic 
chemical analyses of the return mine air combined with 
barometric observations, us has been done on several 
ot 1 nitons on the Continent, c g by Hilt at the Gemem- 
schaft and Alt-Gourlej pits at Aachen, and, above all, bv 
W Kdhler at the Grand Duke Frederick pits at Karwin 
All the observations corroborated each other, and agrn 
with the summary of W Kohler — 44 The proportion of 
firedamp in the air of the mine decrease* in gemrnl with 
rising atmospheric pressure, and Im reaves with falling 
atmospheric procure The proportion of firedamp in¬ 
creases the more rapidlv the more steeply the curve of 
atmospheric pressure descends, and decreases the faster 
the more steeply the curve of atmospheric pressure rises ” 
Hurzd in Bilgium and Behrens In Westphalia have con¬ 
firmed these conclusions In their elaborate works on the 
subject All this is the result of accurately observed facts, 
1 ito none of which 44 theory 41 enters All workers and 
observers in this subject have come to one of two con¬ 
clusions, either that barometric variations have no divisive 
Influence on the evolution of gas, or else that a falling 
barometric gradient increases the outflow of gas Not a 
single writer, so far as I know, shows that a rising 
barometer Increases the evolution of firedamp WhilHt 
most English authorities hold the first view, the universally 
held opinion in Germany is summed up thus bv the well- 
known Saxon authority, E T rep tow — 11 Im besonderen 
Ut es als erwleten anxusehen, dasi nach emem schnellen 
Fallen dec Barometers stlrkere Gascntwickelungen statt- 
flnden Es 1 st daher die fortlaufende Beobachtung der 
Barometerstiinde von grosser Wichtigkelt, tritt eu^ Baro- 
meterstur* eln, so 1 st besondere Vomlcht geboten Fin 
Barometerfall von r mm In einer Stunde Ut schon sehr 
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bedeutend ’’ (In particular, it may be looked upon as 
demonstrated that, after a rapid fall of the barometer, 
stronger evolutions of gas take place The continual 
observation of the height of the barometer is therefore of 
great importance, if a drop of the barometer tHkes place, 
special caution must be observed A fall of the barometer 
of 1 mm per hour is already very serious) 

It is facti like the above-quoted analyses that alone can 
decide this question , it is quite uw Ipss to Inquire whether 
the barometer was high or low at the time of any particular 
colliery explosion, because a serious collier) explosion can 
only be brought about by the fortuitous coincidence of 1 
number of contributory conditions, only one of which (and 
in all probability a relatively ummport int one) can be 
ascribed to the state of the barometer lhe Author of 
the Warnings Implies that my views have been Influenced 
by newspaper statements as to thr height of the baro¬ 
meter at tne time of the great Cuurntrcs disaster, but 
not ohlv do I, as 1 have said, regird such evidence as 
useless, but, above all, I would not <oinmit the crowning 
absurdity of quoting in 1 discussion on firedamp the 
Courrifcres explosion, whuh is perfectly well known to 
Invi been a coal-dust explosion in a non-fiery pit 

Perhaps the most Inti renting point m the letter of the 
Author of the Warnings Is his explan ition of the reason 
why high barometric pressure must increase the per- 
itntagc of gas in a pit, he believes that the increased 
pressure of the air squeezes down thr earth's crust, and 
squeezes the gus out of it I presunu that he wishes this 
explanation to be taken m nously , hut surely he has over¬ 
looks the very obvious fait that any increase of pressure 
on the surface of the < irth, tending to squeeze gas out, 
is counterbalanced b) an exactly equal Increase of pressure 
upon rhe face of the coal in the mine, tending to keep the 
gun In, and that no variation of atmospheric pressure can 
thus disturb the previously existing regime Even if this 
wtre not so, and if the crust of the earth could respond 
to such pn futures, they ire too insignificant to have any 
practical effect An enormous fluctuation of barometric 
pn Rsure, such as a rise of 1 inch, would correspond 10 a 
pr^suix on the earth’s crust of only 70 lb per square 
foot, or a good deal less than that of nn ordinary rrowd 
of people standing on the ground the verv suggestion 
that such a trifling weight can h ivi iny rffeit through 
thousands, or even hundreds, of feit of stntn is so absurd 
as to require no refutation, and least of ill (o the mining 
engineer who has h id to limber underground workings, 
ind who knows that the roof pressure in n mine must be 
gauged, not m pounds, but in tons on the square font, 
and that 70 lb more or less will nnke no practical differ¬ 
ence whatever That such 11 theorv should be relied on 
in defence of the Colliery Warnings sun 1 \ jutlifii s their 
opposition by mining engine rs, mil forms nn emphatic, 
endorsement of the verdict of the last Koval Commission 
—which, bv the way, was not composed of profrufiotn of 
mining or theorists—upon these W nrnings as misleading 
and servtng no useful purpose H Lx>ms 


Tht Afterglow of Electric Dlvcharge In Nitrogen 

N a paper published in the turruit number of the 
physical Society's Proceedings, I showed that the >e!low 
afterglow produced by the electric discharge in rarefied 
air is due to the oxidation of mrnr oxide b\ ozorn , both 
substances being formed in tht discharge In a setond 
paper, in course of publication it is shown that several 
other oxidlsablc gases or vapours inflame spontmirouslv 
when mixed with ozone ut a low pnsyurc, And burn with 
phosphorescent flames of low temperature 
An afterglow In nitrogen has been recorded bv Mr 
Perceval Lewis (Phys Zett , v , p 546, 1004) *hich is 
obtained only with condenser discharges This glow Is 
orange In colour, and possesses a visual spectrum of three 
brlghr bands In the green, vellow\ and red regions, In 
contrast to the conlinuouH spectrum of the glow which I 
have traced to nitric oxide and ozone 
I have recently experimented with Lewis'* nitrogen 
glow, using the method, introduced by Dewar m 1888, of 
drawing a continuous current of the gas through the 
vacuum tube intoeanother vessel on its way to the pump 
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I succeeded «t once In obtaining it, when the condensed 
discharge was used This glow has many interesting 
properties, of which a preliminary publication seems 
desirable 

I believe it to be due to pure nitrogen Lewis states 
that it ennnot be obtained from atmospheric nitrogen, but 
this does not agree with my experience I have used 
atmosphpnc nitrogen exclusively 

the glowing nitrogen is unaffected by silver gauxe, 
which quenches the oione glows It Is destroyed by 
mixing oxygen with it, but merely diluted by hydrogen or 
ordinary nitrogen When acetylene ih led in, a bright 
flame Is product d at the point of confluence Dus flume 
replaces the original glow It has a spectrum consisting 
of the s*nn and cyanogen bands, along with othirs not 
identified If the nitrogen glow ih led over Iodine a 
magnificent blue flame is produced, lontrusting sharply 
with the original orange glow With sulphur the anginal 
orangt glow is quenched, but no other replaces it The 
sulphur become* hot, and a metallic-looking sublimate is 
formed along the tube 

The most remarkable phenomena, howevi r, nre with 
metallic vapour*, which give line spectra wlun the glow¬ 
ing nitrogen is led over them Sodium, potassium, 
thallium, merrur\, xinc, cadmium, und magnesium have 
all \bided line ipettra in this wav 

Investigation is being pushed on as fast as possible, but 
the futts so far obtained seem to point to the production 
of a chemically active modification of mtrogi n It is 
suggested, provisionally, that the spectra fin diveloped by 
the chemical union of this active nitrogen with the various 
metnls and with iodine and acetylene Thi orange glow 
obtained with nitrogen onlv would on this vi< w be due to 
the transformation of the hypothetical active nitrogen into 
ordinary nitrogen R ] Strutt 

Imp* rial College of Science and Technology, 

January 30 


Singularities of Curvas. 

I man k not, ut presint, access to the books referred to 
bv 11 T J 1 *A B” in his letter of January 1a but he 
is ultogitlwr wrong in thinking that thi »mgul irilv he 
mentions innnot be investigated bv the methods explained 
111 m> " Geometry of Surfaces M An urbitnry line through 
rhi origin hHB sextorlic contact thi rent, but Mn<i ihe axis 
of x has la-tactic oontmt at the origin, the lattrr cannot 
hi in ordinary sextuple point Ih cause no lint through 
suih a point can have a higher contact thin sipiictic 
Ihe singularity la either a singular point of the sixth 
ordir or one of lower order with coincident br inches pass¬ 
ing through It, and it illustrates the nen ssity of drawing 
n distinction between ordinary multiple points and singular 
points Ihe trihncar equation of the curve nn !»c obtained 
l>\ elnnimting f between 3 = af\ ey-3*«:3 a (( a +/ 4 ) Ihe 
factor 07-3* suggests the exist! nee of tacnod il or other 
brnmhes of a similar character, and that thi singularity 
might lie transformed into u simpler on< Iwng on a <urve 
of lowir digrer thun the sixtei nlh bv using Cremona's 
transformation, 

*— _ fl _ y 

oV + 3^ 3 V 7* 

before applving the methods of rhnptcr iv of my book 
But it would huve bren foreign to tin plan of mv 
treatise to hnve Introduced parametric mithons when dis- 
1 ussing singularities moreover the method of which the 
nxompli is an illustration Is only applicable to unicursal 
curves, whereas my own method* arc ind<pend«nt of the 
deficient For example, the various singularities the 
point constituents of which are nine nodes could not be 
investigated by means of a unicursal curve without com¬ 
plicating the problem b> introducing addition il nodes 
isolated or In combination sufficient in number to reduce 
the deficiency to lero, and this might limit the generality 
of the byesrigation for when the nodes exceed n certain 
r mbtr they are not arbltronlv situated, but he on one or 
mdte dlanodal curve* • A B Basskt 

January 14 
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Mr Basset now admits that he has seen neither 
Zeuthen’s two papers of i» 7 & nor Jordan’s book of 189$, 
thus practically acknowledging the accuracy of ra# 
criticism—that the treatment of slngulor points In Ms 
“ Geometry of Surfaces ” 1* incomplete With thta 
admission from Mr Basset the matter ends, so far as I 
am personally concerned 

But 1 must enter u protest against Mr Basset ■ Infer¬ 
ence that the methods of Zeuthen and Jordan are only 
applicable to unicursal curves, since Mr Basset has not 
read the work In question, his only reason for this state¬ 
ment is the fact that the example in my first letter happens 
to be a unicursal curve This example was made up so 
as to provide a simple illustration of the general methods, 
but these methods hold good for curves of any deficiency 

It Is absurd to suggest that parametric methods cannot 
be used for any ulgtbruic curve f of course, the coordinates 
are expressed in the form of infinite series (convergent 
near a particular point of the curve) instead of terminated 
series Mr Basset’s objection to using parametric 
methods would be quiti justified if he had provided us 
with a satisfactory substitute, but he gives no systematic 
plan for resolving an asNigurd singularity, and this is the 
mam object of the parametric method as used by earlier 
writers T J I’a B 


MENU'S 0 ALTON 

February ib, 1822 —January 17, 1911 

*TWE death of Francis Gnlton marks, not only the 
1 removal of another link with the leuders of the 
gre it scientific movement of the nineteenth century— 
represented by Darwin Kelvin, Huxley, Clerk-Max¬ 
well, and Galton in this country— but something fnr 
more real to those who have been in touch with him up 
to the Inst, namely, the cessation of a source of inspira¬ 
tion and suggestion which did not flap even to the day 
of his death 1 he key noti to Francis Galton influence 

over the science of the last fifty year* lies in those 
words suggestion and inspiration He belonged to 
that small group of inquirers, who do not specialise, 
but by their w'ide s\mpathies and general knowledge 
demonstrate how science is a real unity, based on the 
application of a common logic and a common method 
to the observation and treatment of all phenomena 
He brokt down the bTrntrs, which the specialist is 
too apt to erect round his particular field, and intro¬ 
duced novel processes and new ideas into many dark 
corners of our summary of natural phenomena 

Ihe present writer remunbtrs Ixing asked some 
years ago to provide a list of Francis Gallon’s chief 
scientific achievements for use on a public occasion 
It did not seem to him that a list of isolated contri¬ 
butions, such ns the establishment of anthropometric 
laboratories, the introduction of the composite photo¬ 
graph, the transfusion experiments to test pangoncsis, 
the meteorologicil charts and improved nomenclature, 
the practical realisation of the possibilities of finger¬ 
print identification, the demonstration of the 
hcicditarv transmission of the mental characters fn 
man, the law of regression the idea of stlrps, or the 
foundation of the novel science of Eugenics, fully 
represents the nature of the man What is the spirit 
of the contributions-large and small, almost two 
hundred in number- which Francis Galton made to 
the science of the Inst sixtv years? 1 The unity of 
those contributions lav hrgch in the idea that ex ict 
quantitative methods could be applied, nay, rather 
must be applied, to imny branches of science, which 
had been held beyond the field of cither mathematical 
or physical treatment In this manner his inspiration 
and suggestion tended to give physical and mathe¬ 
matical precision to a large ntimber of outlying 
sciences, to meteorology, to anthropology, to genetics, 

HI* first contribution date* from 1849 and ccncarna a matbod of 
priming telegraphic nwgu at the nctlnng station 
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to sociology In this idea itself there is nothing 
povel, many ot the world's great minds have realised 
the same truth. What did Roger Bacon say towards 
the middle of the thirteenth century ? 

“ He who knows not mathematics cannot know any 
other science, and what is more, cannot discover his 
own ignorance or find its proper remedies *' 

How was it echoed again, lull two hundred years 
later, by Leonardo da Vinci? 

“ Nessuna humana investigatyone si po dim indare 
vera scientia s’essa non passa per Ie maUcniahche di- 
monstrationi " Ltbro dt pittura 1 j 

We wait another century and hear Lord Bacon's 
aphorism — 

“The chief cause of failure in operation (especially 
after natures have been diligently investigated) is the 
ill-determination and measurement of the forces and 
actions of bodies Now the forces and actions of 
bodies are circumscribed or measured by distances of 
space, or by moments of lime, or by concentration of 
quantity, or by predominance of virtue, and unless 
these four things have been well and larcfully 
weighed, we shall* have sciences, fair perhaps in 
theory, but in practice inefficient The four instances 
which are useful in this point of view 1 class under 
one head as Mathematical Instances and Instances of 
Measurements “ 

The words actually used by Lord Bacon for his 
third and fourth instances are “per unionem quanti 
aut per pnedonunantiam virtutis " Thev cover very 
fully the sociological, psychological, and genetic 
phenomena which Francis Galton kept so closely in 
view 

Another hundred years, and again a great thinker 
echoes the same idea — 

“ Ich bchaupte aber, dass in jeder besondcrcn Natur- 
lehrc nur so viel cigentliche WIssenschaft angetroffen 
werden konne, als dann Mathematik anzutretfen 1st " 
Kant Mutaphysischc Aufangsgrdnde der haturwissi «- 
schaft Simmthche Wcrke, Bd iv , b , 360 

Leipzig, 1867 

Lastly, coming down to our own age, the great 
contemporary of Galton, Lord Kelvin, wrote — 

“When you can measure what you arc speaking 
about and express it in numbers, >ou know something 
about it, but when vou cannot measure it, when you 
cannot express it in numbers, your knowledge is of a 
meagre and unsatisfactory kind " 

Clearly, then, brands Galton was far from originat¬ 
ing the idea thit exact quantitative methods are 
applicable far beyond the range of the physical 
sciences Wherein lies then his significance for the 
science of to-day and, perhaps, more still for the 
science of the future? Not solely in the fact that he 
sketched in broad lines the manner in which quantita¬ 
tive methods could be applied to many branches of 
descriptive science, but that without being a professor 
or teacher of students, he succeeded in creating a 
school of enthusiastic disciples who, inspired by him, 
have earned his w r ork and his suggestions into prac¬ 
tice in craniometry, anthropology, sociology, genetics, 
and medicine The elements In Galton's character and 
life which made this achievement possible for him 
are manifold Heredity, tradition, education, 
economic independence, all played their parts, and not 
least among these stands hereditary temperament 
No younger man who knew Francis Galton at all 
Intimately failed to be Influenced by his marvellous 
keenness, his wide but wise generosity of suggestion 
and praotlcal help, and above all, his equable and 
lovhble personality His manifest pleasure #nd grati¬ 
tude for the simplest little thing done for him: his 
complete respect for the time and duties of others, 
whether they were his friends -or the servants of his 
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own household, produced a reverence which worked 
its effect, not only on his immediate environment, but 
upon the men who carried his inspirations and sug¬ 
gestions into practical science 
Ihc exact biological bearing of religious differen¬ 
tiation upon the creation of human types has, perhaps, 
never been fully studied I he doctrines of George 
Fox drew together many men and women of a kindred 
spirit, and the stringent regulations as to outside 
marriage led not only to a union of similar natures, 
but, we venture to think, ilmost created a biological 
type Not only did the Society of bnends unite men 
religiously, but it produced special t< mperaments 
genetically Even to this day it is strange how men 
whose families have ceased to be Quakers, yet find 
that their common sympathies and temperaments arise 
from Quaker descent Galton owed the evenness 
of his temper, his placid acceptance of criticism, but 
his power of steady persistence in his own work and 
his own views, very largely to his Quaker ancestry, 
to the Galton and Barclay blood The fact that 
Galton was never in controversy was, of course, 
partly due to the novelty of many of his methods and 
ideas, they were beyond his generation, which left 
them largely on one side Even his work on the 
heredity of the mental and moral characters in man 
was looked upon as merely academic, and its real 
bearing on social habits is only now being realised 
and pressed home 

For one man who had read " Hereditary Genius M 
(1869), “Human Faculty" (1880), and “Natural In¬ 
heritance" (i88q), there were ten who had studied 
“The Origin of Species " or M m’s Place in N iture " 
But the former were the natural sequel to the latter, 
and Galton realised at once not only, as Darwin and 
Huxley did, that the new doctrines applied to man, 
but also that they must eventually be preached as i 
guide to human conduct in social activities Looked at 
from this aspect, his labour to make anthropometry in 
both its physical and psychical branches nn exact 
science, his discovery that nnv types of analysis arc 
wanted to replace mathematical function in biologluil 
and social studies, and lastly, his advocacy of 
Eugenics—the science of the right breeding and train¬ 
ing of man—are seen to be successive steps m a con¬ 
tinuous ascent The positive conception that science 
exists to serve man, and that its highest function is 
not merely to supply his m iterial w ints, but to show 
him how to elevate himself by obedience to biological 
principles, was the crowning conception of his life 
He lived to see the wide appreciation of his leaching 
in both Germany and America, and, to perhaps it 
lesser extent, in Great Britain But he did not live to 
see the controversies which will inevitably anw , as the 
world in general more clearly realises that not ill its 
customs, not all its beliefs, not .ill Sts supposed 
morality and chantv, arc consonant unh scientific 
knowledge 

But if the fact that Galton was never in controversv 
had partly a basis m the historic evolution of ideas, 
it was also deeply rooted in his temperament, the 
temperament of one portion of his stock He con¬ 
sidered criticism, not as it affected the reputation of 
his own work, but ns it affected his own estimate 
of the validity of his own work, and he adopted it or 
passed it by accordingly Only once do I remember on 
a public occasion a slight severity in his usualIv gentle 
tone A medical man of distinction, speaking obviously 
without any knowledge of the literature of the subject 
had asserted that the supposition that the children of 
parents with certain mental and moral peculiarities 
would reproduce these features, arose from a totally 
false conception *bf what the laws of heredity are 
The mental and moral aptitudes were for the speaker 
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outside the purview of hereditary investigation 
Galton'9 reply was very simple Much of what his 
critic had said " might have been appropriately urged 
forty years ago, before accurate measurement of the 
statistical effects of heredity had been commenced, 
but it was quite obsolete now " 

lhat is the extreme limit to which Gnlton's Quaker 
temperament ever, in the presence of the present 
writer, allowed him to reply, and here it was a ques¬ 
tion of checking a vague assertion which swept away 
the best part of a man's life work uncxaniined That 
this calmness of mental attitude was viry largely innate 
nnd not due to environment, is well brought out by a 
quaint little biography of the first eight years of his 
life, written by his mother (Violetta Gallon—half- 
sister of Charles Darwin’s father) when he went to 
a boarding-school in 1830 1 His after-tastes and tem¬ 
perament, his great good nature, his calm temper, his 
resourcefulness and courage, 1 are sufficiently indicated 
by a mother who was closely observant, but who could 
have no knowledge of the future distinction of her 
youngest child A further fundamental factor of 
Galton’s mental outfit was his extraordinary mechani¬ 
cal ingenuity This may also have been a Darwin 
heritage, for it has been shown by other members of 
the stock At the same tune his paternal grandfather, 
Samuel John Galton, was not only a statistician, but a 
man of mechanical tastes and a friend of Boulton and 
Watt, and the same form of nbihLy was markedly 
eudcnccd in another grandson, Sir Douglas Galton 
Francis Galton had the mechanic il mgi nuiiy which 
makes a great engineer or experimentalist, his sug¬ 
gestions were always of the simplest kind, ind he 
used the simplest constructions and the simplest 
materials Most of his friends will remember his 
delight in some almost primitive solution of« n 
mechanical difficulty, that possibly they hud themselves 
pondered ovir and brought to him In despair Nothing 
worries the secretary of n scientific society or the 
editor of a journal more than the vagaries of im author 
who provides diagrams wholly unsuited to the page- 
si/e of their publications, Galton would be ready with a 
photographic method of modifying the linear scales in 
different ratios in two directions Nothing is more 
trying nt lecture or theatre than the tall person or hat, 
Gallon hud his 11 hyperscopc a simple tube with two 
reflecting mirrors at 45 0 by which he saw over or 
round them, and he would use it In a crowd when he 
wished to see what was going on beyond it Or he 
would carry a wooden brick In a parcel with a long 
string attached to it, slowly lowering it in .1 crowd, 
he would stand on his block of vantage, and raise it 
again by Its string afterwards without attracting 
observation Elsewhere it has been said that, if one 
wanted to put a saddle on a camel's back without 
chafing it, to manage the women of a treacherous 
African tribe, to measure a snail's shell, or to work 
a theodolite in the midst of London traffic, Galton 
would tell you how it might be done 
Beyond mechanical Ingenuity a he had great wealth 
of illustration, what he could possibly represent to the 
eye, he would do, for he had a firm belief that graphic 
representation Is more impressive than mere numbers 
Within a fortnight almost of his death, seated out¬ 
doors In a shelter, he was discussing with the present 


l Wmld It t» ttfe to nntat that Galton Inherflad from hU Danrta 
molbar HE* viawi 00 Sunily htoorjr ? Ii 11 Tba Life Hlitory Album " (Mac- 
ml Han, 18(4 and 1903) wtth It* tptca* for obmratlon* and photo(raph* of 
tbacWd, a Until ducandant of tala bfoamphy with wlbooetta illustration? 

* ThW wm of much value to him Id nU later travel*. When five yam* 
old hkjgfen^ook him Into a Said whan th* aarvanti were tiring to 


___Franck immediately nn among them and mbtag tba 

tV* gaadar by th* nack brought Him to hi* mother mattering at tba tame 
dm*<to MmeaJf the line* from"' Chary Chana ** 

“ Thou art tba couragaou* Anight, 

That aw I did mT—? - H 

* Mtnv of lb* contrivance* darted far hi* first AoUmpoaNtnc Laboratory 
JM m f k currant —. a 
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writer as eagerly and keenly as he would have done 
twenty years ago, the best method of graphical^ 
representing and comparing typical racial crania 
Through the last years 01 life, apart from his 
eugenic work, he was very busy in trying to deduce 
quantitative measures of general likeness, evidences 
of this were given in his letters on portraiture to this 
Journal , and in his attempts to make a graduated 
scale of “blurrors," which like a photometric wedge 
would equalise divergence until differentiation of the 
two compared portraits became impossible Photo¬ 
graphs of members of the same family— 11 similar and 
similarly situated," os the mathematicians have it— 
11 blurred" more readily thcan those of strangers in 
blood These things amount, not to complete fulfil¬ 
ments, but to suggestions and inspirations. But 
Francis Galton realised among the earliest that i 
comparison of the individual organs and characters of 
local races needs supplementing by a comparison in 
some manner of two * index " numbers, which by their 
deviation sb$H measure the similarity or diversity of 
these races, each as a unit complex of many indi¬ 
vidual characters • 

Judged from the modern specialist standard, Galton 
was, perhaps, not u "mathematician," but he had 
enough mathematics for most of the purposes 
of scientific observation, and he knew now to 
enlist mathematical aid when he required It 
bew of those who have really studied his 
work or rome in contact with his singularly clear 
and logical mind, would have wished his education 
other than it was 1 he training in observation 
provided by hospital thriving under a good clinical 
teacher, could never h ive been replaced with profit 
by years spent over symbolic anal>sis, the man who 
would patiently watch the workman In a foreign 
country plying his chisel or trowel in order to learn 
differentiation of method in craftsmanship, and then 
take a lesson himself in handling the tool in the 
native way, was a born observer, whose talents lay in 
other fields than the higher abstract analytic Yet the 
essential feature of his work was, and his reputation 
with the future will largely depend on, his extension 
of analytical methods to the descriptive sciences 
Without Gauss the work of Quetelet would have been 
impossible Without Quetelet we should perhaps have 
missed Francis Galton, and from Galton and his 
school the new methods have spread, and are spread¬ 
ing into the most varied branches of science, in medi¬ 
cine both treatment and diagnosis will be influenced 
by them, in physiology and psychology their advan¬ 
tages are being admitted, in biology, anthropology, 
sociology and its latest offspring—eugenics—their im¬ 
portance has been fully rci ogmsed And wherein does 
the validity of this new treatment consist? It lies 
very simply in this, that Galton following Quetelet 
recognised that causation expressible in terms of 
mathematical function was not the only, or even the 
chief category, under which men of science can work, 
that exact methods were applicable to that looser rela¬ 
tion or association, which now passes by the name of 
correlation To Galton is due the honour of having 
reached the first simple measure of this relationship, 
and in the earlier writings of his keen disdple Weldon, 
we find it called "Gabon's Function," a name which 
had to be dropped as the conception became more 
general and its types differentiated and classified It 
ceased to be possible to call after its discoverer » 
philosophical category wider than that of causation, 
and embracing causation as a subclass 
The history—at least, the formal history—of his dis¬ 
covery Is very suggestive of the man and his method. 
He had been studying the size of organs In parents 
and their offspring, and he formed what is now termed 
a correlation table, that numerical table he sought to 
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ftprcacn t gropnicaUy, and to hip delight and surprise 
the rough contour lines, which he drew on the table 
itself, had the appearance of a family of similar and 
similarly situated ellipses The line which joined the 
means of the organs of the offspring for a given organ 
la the parent was seen to be straight, and to be the 
locus of the points of contact of a system of parallel 
tangent* to the ellipse* Gallon had reached from hi* 
graph the fundamental idea of the simplest type of 
correlation surface—the generalised Gaussian with 
linear "regression," and he was not slow to realise it* 
great importance and its wide application to the inter¬ 
relationship of contemporaneously varying or asso¬ 
ciated phenomena He summoned mathematical aid, 
and with the help of Mr Dickson determined the form 
of the Gaussian frequency surface Y ears afterwards 
it was discovered that the mathematics of that surface 
had been worked out by BravaU, m considering the 
distribution of shots over a target Nowadays wc 
know that there are frequency surfaces which are not 
Gaussian Wherein then does the transccndant im¬ 
portance of Galton’s work lie 9 Why, in the fact that 
ne was not considering shots at a target, but that he 
was seeking for key to open a door for exact quan¬ 
titative methods into the whole wide range of vital 
phenomena hrom Brava!s’ mathematical treatment 
of the Gaussian surface nothing followed, until Gallon 
independently rediscovered it with no idea of shots at 
a target in his mind, but with the idea of investigating 
problems in genetics, in evolution, and in sociology 

His work first pointed out to us how the whole field 
of nature lay open to exact numerical treatment, if 
we dropped the category of causation and adopted 
that of correlation 1 Not from Bravais* mathematics 
but from the suggestion and inspiration of Galton’s 
contour lines on his table of observations, has sprung 
the whole body of modern statistical theory The 
problem of evolution, and the study of hiTedity, were 
for Galton actuarial problems Needless to sa\, he 
did not place on one side the study of individuals, lie 
was ever in sympathy with individual observation and 
experiment But, as the late Prof Weldon expressed 
it In a sentence which had Gallon's hearty assent, ‘ the 
actuarial method must be an essential part of Ihe 
equipment of any man who would make and under¬ 
stand such experiments " It was in this very sense 
that Gallon initiated the Royal Society "Committee 
for conducting Statistical Inquiries into the Measur¬ 
able Characteristics of Plants and Animals ” And for 
a long time he had in mind the eventual foundation 
and endowment of an experimental station for varia¬ 
tion, heredity, and selection, treated by statistical 
methods If his gift to posterity be now found to 
have taken another form from his original idea, the 
change is not unassoriated with hi9 views on the 
need for adequate statistical treatment, or with the 
change of purpose and method which led to his with¬ 
drawal from the Evolution Committee 

If we turn from the inspiration and suggestion pro¬ 
vided by Galton in many varied forms of inquiry to 
his actual contributions to our knowledge, two will 
occur to the minds of most readers, not necessarily 

1 “ Tla ormrlnrioo* rUpwrt am. Mta* that moat firm bm vail com 

ptahended, and which are now novel to tha largo majority of readers and 
■nfiunilUr to all. But thoaa who cam to braca tbe m rive* for a ttuulnad 
affort, need not fee) aaeh ragmt that tbaroad to ba travailed over It Indirect 
and doM not admit of bring mapped beforehand in a way thay can clearly 
nndmttnd. It la full of tntaraat of ha own It femStaricn ns with tha 
waannmapt of variability andvkh coriout lawa of ebanca that apply to a 
vast dimity of aadat sufajaets, This part of tha inquiry may ba «W to 
ran along ■ road on a high leva), that affords wide vim In nnaapected 
direction, and from which aaay demote may ba mada to totally different 
foals to thoaa wa hare mm to nidi, K have a^great subject to write upon, 
not I fed keenly my literary Incapacity to makaTt tasdy intelligible without 
ano rttdn g aacuracy and tbora ag h u r M- "~<yrmi>da Galton, “Nainnl In 
hratannii* iH* p. a). It b thoaa “anay deaoante" ft " totally different 
Code ” wuch have proved vary arduous, nor bacatms they ware Dotohnon* 
ahd aaay ao aoon as the "high feral road H had been made, bat baenia 
feey tamed out to kad Into strictly prererred bat fergriyomlUad "ffray^" 
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because tney are the most Important, but beaiusp tome 
statement of them has crept into elementary text¬ 
book* and popular works on science The first of 
these is the oft-quoted 1 Law of Regression it was 
not originally a theoretical deduction but deduced by 
Galton from his own measurements and observations 
on individuals It amount* to the statement that if 
in a stable population— 1 e one in which no selection 
Is taking place, and which Is mating at random—a 
group of all the parents be selected which have a 
character of a given intensity, then the average of the 
same character in their offspring will be nearer to the 
mean of the whole population than the parental value 
\s Galton stated this statistical result, it has been 
over and over again verified by mass-investigations 
But it has been singularly often misinterpreted by 
commentators One group of them extended it into 
a general law that all populations tend to regress to 
mediocrity, if we suspend natural selection, they quite 
overlooked Gal ton’s statement that the population was 
stable No such general regression to mediocrity was 
involved in Galtnxrs law of n gression, it was a statis¬ 
tical law of distribution of offspring resulting from 
the stability of the population Another gTOUp of 
critics selected certain special parent*, overlooking 
Galton’s word "all,'' ana endeavoured to show that 
the law did not apply to their offspring, and must 
therefore be erroneous The fact is that ihe very law 
itself, when applied lo the offspring of somatically 
selected ancestry and not to all parents of the class, 
shows the cessation of regression, and it is upon this 
very cessation of regression for selected sub-classes 
that the general stability of the Galtonian population 
depends 

The second contribution to the theory of heredity 
with which Gallon’s name has been generally asso¬ 
ciated is that termed the "Ancestral Law of Heredity " 
The conception Galton had in uund was the following 
one in a population mating at random and stable in 
character, whnt would be the average relation of each 
class of individual* in the new generation to each 
grade of their ancestry 9 Naturally, he measured the 
relation by his new method of correlation, practically 
by aid of the stupness of his regression lines The 
degree of resemblance to successive grades of the 
ancestry was found to diminish m a geometrical pro¬ 
gression The exact numbers reached by Galton from 
his data fj, J, J-, At ) have not been verified b\ 
further observation 1 But the fundamental features of 
his method, the idea of applying multiple regression 
and the diminution of the degree of resemblance in a 
geometric series, have been found correct Indeed, wc 
now realise that almost any deter mi nan tal theory— 
including that of Mendel—leads directly to Galton’s 
Law of Ancestral Heredity as stated above No direct 
test of adequate 1 character has yet been made on 
Galton*s Law, as it is commonly cited—a form which 
he originally stated himself with great hesitation 
("Natural Inheritance,” p 136), and which does not 
appear wholly in accord with other parts of his obser¬ 
vational or theoretical treatment Strange ns it mnv 
seem, no one has yet worked out the relationship corre¬ 
sponding to the usually stated form of Galton ’e Law 
for a simple Mendelian population breeding at 
random, the theoretical investigation of it is beset 
with many analytical difficulties and not a few logical 
pitfalls All the criticisms of this law have turned 
on results deduced from selected gametic ancestors 

It has been assorted with some plausibility that 
Galton ’• deductions would cease to be of any value 

* Certeht lareitfeatiOM have been made, bat in every emit they wlU ba 
found oat lo felfll tbe condition* m to average rein Mon*, vhicft Galton fold 
dam Cbltoae own material for 11 Burnt Hoande te reallyinadratadbfe, 
for than is ncarcatyfeny doubt about tbe fictkkms character of many ot tha 
putative rim. 
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if we could discover the physiologicul causes of 
heredity lo this, we think, answer may be made 
that Nature docs not work like the breeder by testing 
gametic qualities She proceeds by selecting with 
stringency certain grades of somatic qualities, and the 
intensity of quality, not the gametic value of the indi¬ 
vidual is her index to survival Without some degree 
of correlation between somatic character and gametic 
value, the Darwinian theory must collapse lhis point 
Francis Oulton had ever in mind, and his \icws on 
heredity and his treatment of the subject, alwavs 
turned on the effect of somatic selection of the ancestry 
in modifying the somatic characters of the offspring 
Hi me the establishment of a definite theory of 
physiological heredity would nt once have to lit fol¬ 
lowed by a theoretical deduction from that thcor) of 
the degree of resemblance between somatic charnctt rs 
in ancestry and offspring in a population living under 
natural conditions The questions of fertility and 
deulh-rue in such a population arc aituarial studies 
No phjsiofogiial inquiry as to heredity can supersede 
those studies, but such nn inquiry may well confirm, 
or it may modify, the laws originally stated h\ trincis 
(jfllton for populations mating at random So f ir ns 
it is possible to judge at present, current physiological 
then™* of heredity tend rather to confirm than refute 
(initon’s conclusions 

Of the work of the last decade of Galton *s life, it 
is possibly too early )et to speak wiLh anv decisive 
judgment Darwin, writing to Wallace in 18^7, uses 
the following words 

* You nsh me whether T shill discuss 4 m in * I 
think I shall avoid the subject is so surrounded with 
prejudices, though I fullv admit it is the highest and 
most interesting problem for the nnturnlisl " 

Darwin’s latir writings testify that lie did not avoyd 
the subject, but probably the existence of the pre¬ 
judices to which he refers prevented him from nmn- 
tuatlng the direct practical bearing of the doctrine of 
evolution on human conduct The nsult of this 
attitude of the earlier evolutionists was that their 
strength was opposed to one wing only of the army 
of intellectual inertia Their critics were theologians 
and metaphysicians, there was no question raised of 
the bearing of evolution on social habit Evolution 
appeared merelv as a problem of n man’s intillcctunl 
attitude towards the universe it was n philosophical 
belief not a practical code of conduct Francis 
Gal ton *s Huxlcv lecture of iqor "On the possible 
Improvcmint of the Human Breed under existing 
conditions of Law bnd Sentiment,” slender as it 
seemed at the time, was rcall\ the clarion call which 
told us th»t the time was ripe for the recognition that 
the doctrines of evolution nnd hereditv were more than 
Intellectual belief, thov were destined to control the 
conduct of men in the future and determine the rela¬ 
tive efficiency of nations Others mnv hive thought, 
some mnv have said, the same thing before, 1 but to 
Francis Gnlton belongs the credit of having said it at 
the psychological moment, and said it with the em- 


I 1 * V r ^ l8 !? The fmriibiry »rnn« 

mlufcm of phytlcal nnd nonl qulUfas, no w«U undemooH ami familiarly 
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phasis that made many earnest men and women 
understand its gravity Later, in his paper of 1004, 
" Eugenics its l>efinitions, Scope, and Aims,” Galton 
more closely defined the lines of development he had 
in view for the new science — 

“ Ferhistence in setting forth the national importance 
of eugenics There are three stages to be passed 
through firstly, it must In made familiar as an 
academic question, until its exact importance has been 
understood nnd accepted as a fact, secondly , it must 
be recognised as a subject the practical development 
of which deserves serious consideration, and thirdly, it 
must be introduced into the national conscience, like 
a new religion It has* indeed, strong claims to be¬ 
come an orthodox religious tenet of the future, for 
eugenics cooperate with the workings of Nature by 
securing that humanity shall be represented by the 
fittest races What Nalure does blindly, slowly, nnd 
ruthlessly, man may do providently, quickly and 
kindly As it lies within his power, so it becomes his 
duty to work in that direction, just ns it is his duty 
to succour neighbours who suffer misfortune The 
improvement of our stock seems O to me one of the 
highest objects that we can reasonably attempt We 
are ignorant of the ultimati destinies of humanity, 
but feci perfectly sure th it it is as noble n work to 
raise its level in the sense ilready explained, as it 
would be disgraceful to abase it l see no impossi¬ 
bility in eugenics becoming a religious dogmn among 
mankind, but its details must nrst be worked out 
sedulously in the stud) 0\ir /enl leading to hasty 
action would do harm, bv holding out expectations of 
a near golden age, which will certainly be falsified 
and cause the science to be discredited The first and 
main point is to secure the general intellectual accept¬ 
ance of eugenics as a ho|**ful and most important 
study Then let its principles w'ork into the heart of 
the nation, who will gradual!) give practical effect to 
them in ways that wc may not wholly foresee " 

We have uted the whole paragraph, for it is essen¬ 
tially typical of ihe man, and some word of his 
message to his nation may fitly appear here Con¬ 
spicuously moderate in tone, the study at each point 
placed before the market-place, it was, indeed, a won¬ 
derful appeal for a man more than eighty-two vears of 
age to make from the public platform It signified thnt 
the time wois ripe for the labours of the biologist to be 
turned to the breeding of man Galton called upon 
the biologist, the medical man, and the sociologist to 
grasp what evolution and heredity mean for man, to 
make out of their science in art, and work thereby 
for the future of their nation Nor has that appeal 
miscarried, its effect mnv be traced even amid the din 
of controversy and clash of diverse opinions in almost 
every recent book, or discussion of hereditv or evolu¬ 
tion Those of us, who initially doubted the wisdom 
of propagnndism beyond the academic field, have lived 
to see a very wide public impression made, not only in 
this country, but notably in Germany, America, and 
some of our colonics If that movement remains 
within the lines Galton assigned to it—“no over¬ 
zeal leading to hastv action ” which will ‘ 4 cause the 
science to be discredited "—then we firmly believe that 
to the future Galton 9 % life will appear as a rounded 
whole—the youth of experience and observation, the 
manhood of development and discovery of method, the 
otd age of practical application 
His school And disciples have lost a leader, but not 
before he had lived to put the final touches to his 
work Of his generosity and helpfulness, his personal 
modestv and simplicity of nature, many of those who 
came in touch with him can bear evidence by remem¬ 
bered talk, by letter, and by act Someday, perhaps* 
these things may be put together as a memento of 
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the man whose teaching has just ended, but whose 
life-work has only begun to run it* course Rewards 
came to trancis (rulton—medals, honorary degrees, 
corresponding memberships of many learned societies 
—they came unsought, but not unappreciated His 
very modesty made him take an almost childlike joy 
in these recognitions of his worth, and the present 
writer remembers with what pleasure, but a few weeks 
ago, Galton showed him his recently received ( oplty 
medal But these things were not, of the essence of 
his life Few men have worked so In tie for reputa¬ 
tion and so much for the mere joy of discovering the 
truth His thne chief pleasures in life were first to 
discover a problem, secondl) to solve it by a simple 
but adequate process, and thirdly to tell a congenial 
friend 01 the problem and its solution What he 
cared chiefly for was the sympath\ of men who appre¬ 
ciated his special type of work and understood its 
relation to human progress Had he spoke n of him¬ 
self and his feelings, which he rarely did, he would, we 
think, have described his purpose in life muih in the 
words of Huxley — 

“To promote the increase of natural knowledge, 
nnd to further tfie application of scientific methods 
of Investigation to all the problems of life to the best 
of my ability, 111 the conviction which has grown 
with my growth and strengthened wath in) strength, 
that there Is no alleviation for the sufferings of man¬ 
kind except veracit) of thought and action, and the 
resolute facing of the w'orld as it is when the garment 
of make-bcluf, by which pious hands have hidden its 
uglier features, is stripped ofT " 

But in the fulfilment of his purpose Francis Galton 
was an optimist He believed that man can not 
only physically control his environment, but with fuller 
biological knowledge his future development Not on 
this or that contribution to the records of science, but 
on the justification of this belief, wall depend his fame 
in the roll of the ages There are some of us who 
believe that among the great names cited at the com¬ 
mencement of this paper, Galton f s will not be the last, 
for he has given an inspiration which will grow to full 
fruition Our country has been the land of dominant 
scientific ideas rather than of massive contributions to 
the records of science—gravitation, the survival of the 
fitter, the electromagnetic theory—may we vet add— 
the biological control of human development? If so, 
the name of Francis Galton will be closely associated 
with the coping-stone of the edifice, which hnd its 
foundations first securely hud by his half-cousin, 
Charles Darwin 


MEGAUTHIC MONUMENTS AND PRE¬ 
HISTORIC CULTURE IN TIIE WESTERN 
MEDITERRANEAN 1 

A MONG the many questions to which the niton- 
tion of the British School at Rome is now 
directed none is of more interest and importance than 
the exploration of the megalithic remains and primi¬ 
tive culture of the western Mediterranean which is 
now in progress 

Sardinia, much the most promising field of study, 
is in the hands of Dr. Mackenzie, the value of whose 
report is greatly increased by the admirable plans pre¬ 
pared by Mr F G Newton First among these 
remains come the Nuraghe or fortified towers, of 
which more than one type has been identified The 
most primitive form is perhaps the simple strong 
tower of circular shape, to which succeeded the type 

n 

1 “PBMrtof th* Brklah Scto 1 *! it Rom." VoI r Pp. iIt+ 47<+47 
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represented by that of Voes, a massive triangular 
buildmgi having four circular chambers on die ground 
floor and a central unroofed courtyard opening into a 
massively constructed corridor leading to smaller 
inner rooms Above this was a second store), now 
ruined, which may have formed the living part of 
the house and the abode of the women, while the 
lower floor was occupied partly by guards and at¬ 
tendants and parti) used as storehouses These forms 
soon develop into more complex types, until we reach 
an elaborately fortified enciente with massive corner 
towers, like that of Nossin Dr Mackenzie reason¬ 
ably suggests that m the Bronze age die lords of 
these Nuraghe may have jiosscsscd only limited 
sovereignty, and that these elaborate fortifications 
were designed in the event of incursions b) the neigh¬ 
bouring local chiefs 

The chief interest of the report lies in the fact that 
for the first time a senation of the dolmens is 
attempted, and that the sc are now brought into rela¬ 
tion wath the Nuraghe hirst comes the dolmen in 
its primitive form, familiar in western Europe—a 
massive slab resting on upright supports and forming 
a rude chamber Ihe next stage is illustrated by the 
monument at Maone, which, instead of bung a mere 
cclla with vertical supports, Is partly hewn into the 
sloping rock, parti) built up with rough coursed 
masonry, on the top of which rests the cover-slab 
Then comes the form, represented b\ the dolmen of 
Su Covecco, which is on the «x>int of being ilongated 
nnd becoming a so-called “ Giants’ Tomb ” In the 
latter the upse-like arrangement persists, but the 
cclla and well of the enclosure arc much extended, 
and exhibit a whole senes of cover-slabs instead of 
the single massive stone in the primitive dolmen tvpe 
Ihe structure thus often simulates the form of an 
inverted boat, like the Naveta tombs of the Balearic 
Islands, which gained their name from this fact 
They were perhaps designed to symbolise the boat 
which conveyed tne souls of the people, immigrants 
from beyond the sea, to a place of rest across the 
ocean But the original dolmen tvpe seems to have 
survived Into this later period, and in one case the 
tomb is provided with 1 secret entrance, which 
may have been intended for subsequent interments, 
while the smaller portal hole in the front was re¬ 
served for the periodical rites in honour of the ancestral 
spirits 

Mr Feet’s report on the prehistoric period in Malta 
is mainly devoted to a criticism of the views of Albert 
Mnyr, who regarded the culture of prehistoric Malta 
as mainly iEgean Mr Peet, dealing in succession 
with the arguments based on the use of overlapping 
or splayed masonry, the occurrence of the spiral form 
of ornament, and the baetvlic or pillar worship, points 
out that none of these have special /Fgerni or 
Mycenaean provenience, and while not den)ing the 
existence of iEgean culture in Malta, he regards it 
impossible to attribute all that appears in the island 
to this source 

It may be hoped that the estaEllshment of a new 
society for the promotion of Roman studies will give 
a fresh Impetus and supply increased resources for 
the survey which has been so ivcll started by Dr 
Mackenzie and Mr Peet 


THE FIIGHT OF BIRDS 

O La Nature for December 11, iqio, M Lucien 
Fournier contributes a well illustrated article on the 
flight of birds One of the pictures, showing various 
positions taken by the wings of gulls in flight, is here 
reproduced JThree other of the illustrations, namely 
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u flight of gulls, a stork leaving its nest, and a flying 
vulture, are particularly good. 

rhe author separates birds into four groups, accord¬ 
ing to tho characteristics of their flight, as follows — 
(l) Wings always flapping, (a) flapping alternating 
with downward gliding, (3) Flapping and gliding with 
maintained level, (4) gliding and soanng only 
Thu classification can hardly be considered satis¬ 
factory It is suggested that a bird can fly without 
any expenditure of work provided that there is even 
a slight 1> variable wind, and the article concludes with 
the nope that the day is not far distant when (by 
proper automatic devices to take advantage of wind 
variation) flying machines will be able to do without 
engines 

In reality no bird or flying machine can maintain 


SCIENCE AWD LITERATURE. 

A N eloquent address on language and literature was 
delivered on January 27 by Lord Morley of 
Blackburn, as president of the English Association 
Parts of the address dealt with the relation between 
science and letters, with particular reference to the 
use of scientific knowledge in poetry, and the anti¬ 
thesis between documentary fact and artistic style 
Science aims at concise ana truthful expression, and 
while Lord Morley testified to the value of its influence 
upon literature, he doubted whether scientific ideas 
had inspired even Tennyson to the best verse, whether 
the desire for fact scientifically recorded is not a mis¬ 
fortune in the treatment of modern history, T and 
whether concsntration upon scientific truth hat not a 



A group of GnU* la flight, showing various porilktM of tta visg* of bird*. 


its level or rise in still air or in a uniform horizontal 
wind without the expenditure of power, and although 
it is true that power may be gained from the air by 
a proper utilisation of the differences of the horizontal 
velocity in the different regions traversed, these differ¬ 
ences would have to be large even for the sustenance of 
[ong-wmged birds, and there is no direct evidence that 
this kind of flight is habitual with them 
It is not improbable, however, that with their long 
experience birds have found out its possibility, and the 
skimming of some bird# near the surface of the waves, 
where the variations of velocity are great, may be a 
case ijkpoint, but there can be little doubt that when 
flving m a considerable height birds depend for then- 
support on an upward component in the velocity of the 

4 Mallock 
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deadening effect upon emotional conceptions and plea 
sures. 

Lord Morley's tribute to some scientific masters of 
clear and simple exposition resigns us to his subse¬ 
quent conclusions. Keats could not forgive optics for 
robbing the rainbow of Its wonder and mystery, and 
Lord Morley seems to suggest that the Uterary art 
which deals with scientific studies and results is not of 
the highest But poetry is imagery, and new images 
of Nature are made possible by every di sco ver y of the 
attributes and meaning of the things around us. The 
poetry which neglects advances of natural knowledge 
becomes conventional In form and substance, concern¬ 
ing Itself only with the wonders of childhood because 
it does not understand the higher and grander 
m>sterles which science ha9 failed to penetrate His* 
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If concerned with the accumulation and con¬ 
spiration of fact* with the view of arriving at correct 
4pn$hi8lons from them, and m this respect it must be 
Jtudied by the methods of science, though the human 
factor makes the problems more difficult than when 
material things only ore involved There is, how¬ 
ever, no intrinsic reason why Gibbon*s majesty of 
historic conceptions, and the symmetric grandeur of 
his design, should not be combined with such great 
learning as was displayed by Lord Acton Accurate 
knowledge must surely not be considered as antithetic 
to perfection of style 

The instance of Darwin’s loss of interest in poetry 
and music proves little A wide search through the 
bic^raphies of distinguished men of science will only 
reveal two or three cases In which devotion to studies 
of Nature has resulted m the atrophy of aesthetic 
faculties Close concentration upon any particular 
flubject often leads to indifference to the aims and 
work of others, but this is as true of art, or poetry, or 
music, as it is of science There is less reason for 
believing that the man of science has usually no taste 
for literature, music, or other forms of refined and 
imaginative expression, than there is for concluding 
that artists, musicians, and poets have no interest in 
the attentive study of natural objects and phenomena 
If science and documentary evidence are responsible 
for an age of prose, it is because the poets have been 
spinning cobwebs from their brains when they ought 
to have been teaming something of the spirit and 
achievements of science These are they who, having 
never entered upon scientific pursuits, are, to use 
Herbert Spencer's words, 11 blind to most of the poetry 
by which they are surrounded 11 

Subjoined are some extracts from Lord Morley’s 
address— 

Let me offer a few words on the effects of the relations 
of letters and science We may obviously date a new 
time from 1859 when Darwin’s 11 Origin of Species " 
appeared, and along with two or three other imposing 
works of that date launched into common currency a new 
vocabulary We now apply In every sphere, high and 
low, trivial or momentous, talk about evolution, natural 
selection, environment, heredity, survival of the fittest, 
and all the rest The most resolute and trenchant of 
Darwinians has warned us that new truths begin as rank 
heresies and end ns superstitions, and H he were alive 
to see to-day all the effects of his victory on daily speech, 
perhaps he would not withdraw his words That great 
controversy has died down, or at least takes new shape, 
leaving, after all is said, one of the master contributions 
to knowledge of nature and Its laws and to man's view 
of fife and the working of his destinies 

Scientific interest has now shifted into new areas of 
discovery, invention, and speculation Still the spirit of 
the time remains the splnt of science, and fact and 
ordered knowledge What has been the effect of know¬ 
ledge upon form, on language, on literary art? It adds 
boundless gifts to human conveniences Does it make an 
inspiring public for the master of either prose or verse? 
Darwin himself made no pretentions in authorship He 
once said to Sir Charles Lyell that a naturalist’s life 
would be a happy one If he had only to observe and never 
to write Yet he is a writer of excellent form for simple 
and direct description, patient accumulation of persuasive 
arguments, and a noble and transparent candour in stating 
what makes against him, which, if not what is called 
style, is better for the reader than the finest style can be 
One eminent literary critic of my acquaintance finds his 
little volume on earthworms a most fascinating book even 
at literature Then, although the controversial exigencies 
of his day affected him with a relish for laying too lustily 
about him with his powerful flail, 1 know no more lucid, 
effective, and manful English than you will find In 
Huxley What more delightful book of travel than the 
“Himalaya Journals" of the great naturalist Hooker, | 
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who carried on his botanical explorations some sixty jeers 
ago, and happily Is still among us? 

Buffon, as man of science, is now, I assume, little 
more than a shadow of a name, and probably even the 
most highly educated of us know little more about him 
than his famous pregnant saying that the style is the 
man—a saying, by the aaj, which really meant no more 
than that, while nature gave the material for narrative, it 
is man who gives the style Yet the French to this day 
count him among the greatest of their writers for order, 
unity, precision, method, clearness tn scientific exposition 
of animated nature, along with majestic gifts of natural 
eloquence Then comes tnc greatest of all Whatever the 
decision may be as to the value of Goethe's scientific con¬ 
tribution, this, at least, is certain, that his is the most 
wondrous, the unique case of a man who united high 
original scientific power of mind with trnnserndent gins 
m night, force, and beauty of poetic imagination 

As for science and the poets, only the other day an 
attractive little book published by Sir Norman Lockyer 
shows how Tennyson, the composer of verse unsurpassed 
for exquisite music in our English tongue, yet followed 
with unflagging Interest the problems of evolution and all 
that hangs upon them Whether astronomy or geology— 
terrible muses, a9 he well might call them—inspired the 
better elements of his beautiful work, we may doubt 
An English critic has hod the courage to say that there 
is an insoluble element of prose in Dante, and Tennyson 
has hardly shown that the scientific ideas of an age are 
soluble in musical words Browning, his companion poet, 
nearly universal in his range, was too essentially dramatic, 
too independent of the scientific influences of his day, too 
careless of expression, to be a case much in point fenny- 
son said of him, he had power of Intellect enough for all^ 
of them, 11 but he has not the glory of words " Whether 
he had or not, science was not responsible 

I should like to name in passing the Fngllsh poet who. 
In Lowell's words, has written less and pleated more 
than any other Gray was an Incessant and a serious 
stwlent In learned tongues, and his annotations on the 
“ Systems of Nature,'' b> Linnaeus, his contemporary, 
bear witness to his Industry and minute observation as 
naturalist 

In prose fiction was one writer of commanding mind 
saturated with the sp ,rit of science Who doe9 not feel 
how George Eliot’s creative ind literary art was impaired, 
and at last worse than impaired, by her daily associations 
with science? Or would it be truer to say—I often 
thought it would—that the decline was due to her own 
ever« 3 eepenlng sense of the pain of the world and the 
tragedy of sentient being? 

Let us look at the invasion of another province by the 
spirit of the time The eager curiosity of ill these years 
about the facts of biology, chemistry, ph\sics, and their 
laws has inevitably quickened thp spread both of the some 
curiosity and the same respect, quickened by German 
example, for ascertained fncts into the province of history 
Is the pure scientific impulse—to tell the exact truth with 
all the necessary reservations—easy to combine with re¬ 
gard for artistic pleasure? 

The English writer of our own Immediate time, with 
the fullest knowledge and deepest understanding of the fact 
and spirit of history, would, T think, be pronounced by 
most critics with a right to judge to be the late Lord 
Acton Acton’s was a leading case where knowledge and 
profundity was not matched by form His page is over¬ 
loaded, fie is often over-subtie, he has the fault—or shall 
I call it the literary crime?—of alluslvcneis and Indirect 
reference—he !■ apt to put to his reader a riddle or a 
poser, and then to leave him In the lurch Here is 
Acton's own account of the historian's direct debt to the 
methods of science — fl If men of science owe anything 
to us," he says, 11 we may learn much from them that Is 
essentia/ For they can show how to test proof, how to 
secure fulness and soundness In Induction, how to restrain 
and employ with safety hypothesis and analogy It Is 
they who hold the secret of the mysterious property of 
the mind by which error ministers to truth, and truth 
Irrecoverably prevails " 

Where the themes and Issues are those of scientific 
truth, that prose snould be unemotional is natural Every- 
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hud> knows Darwin's own account, how, as thi laborious 
%nrn p list'd, he so lont his taste for poetry that he tould 
nor endurt to rend u word of it, Shakespeare benmi so 
dull it nauseated him, and music set him thinking too 
em rgeticnlly on whnt he had been working at, instead of 
giving him pliftsurc If all this loss was the pnti of 
\enrs of fruitful concentration in the masli r, who can 
wnndrr if the wUntlfic and documentary ngi is in age 
of prose/ 


NOTES 

We ire delighted to lenrn that th< sum of J5,ooo l 
required for the purrh iw c»f thi site for ni w chcnunl 
laboratories U University College, Ixmdon, h *h now been 
oht'uned, thanks to a g» nerous gift of 4500/ from Mr 
Ralph C 1 orster, I ht Grange, Sutton, Surro lie is 
a member of the firm of Messrs Hessler VVnechter, 
and (o, merchanti, of Salisbury House, I l Hi was 
Sheriff for the county of Surrey in u>ob I he tot il sum 
required for the purchase of Ihc site and thi irrction of 
the laboratories 70,000? It is t stimated thnt a 

sum of In tween 4^,000/ and ^o.txxd ik still required 
for the erection of tin buildings It >s 1 h>jms! tli it this 

obji rt will commend itself to the gincrosity of some 
publu-spirited citizen, who will come forward with what 
is required to complete the scheme 

Phf Chemical Soricty of France has recently elected the 
following foreign honorary members —A v Baeyer, 
Munich, Emil Hwher, Berlin, P Guye, Geneva, L 
Henry, Ixmvain, Belgium C Istrnti, Bucharest, A 
Liebcn, Vienna, Louguinme, St Petersburg Raphai l 
Mcldola, London, Patern6, Rome, Sir W'm Ramsay, 
I#ondon, and Ira Remsen, Baltimon The lnit Prof S 
Cannizaro had also been nominated by the count il, • but 
his death prevented bis nomination being confirmed by 
the general meeting of the societj 

\n international committee of reprose ntative men of 
snencc of distinguished eminence has been formed to 
rnifte the funds noci unary to celebrate nppropnati Iv the 
jubilee 0/ Prof Gaston Darboux s connection with French 
umvcrsit) education, the distinguished work hi has done 
for mathematics, and his services as permanent secretary 
of the Pans Academy of Sciences Donations may bo 
sent to Prof Guichard, the genernl Becretarj of the inter¬ 
national rommittee, at the Sorbonm, Pans Tl is pro¬ 
posed to present Prof Darboux with a med il, reproducing 
his portrait, together with an address sigm d hj the hub- 
senbers Subscriptions of 35 francs will give thi right to 
a m«dal In bronze, and of 50 francs to a med il in silver, 
which will be reduced reproductions of that to be offered 
to Prof Darboux 

The death Is announced, in his sevenrj first \enr, of 
M F A I^vcilld, formcrlv president of the French 
Entomological Society 

1 he president of the Bureau des longitudes In Paris for 
the present vear Is M G Blgourdan M B Baillaud is 
the vice-president, and M H Andoyer the secretary 

Ov Wednesday next, February 8, a portrait of Prof 
W Boyd Dawkins, FRS, will be publicly presented to 
the University of Manchester by the subscribers The 
pr^iefltation will take place In the Whitworth Hall of the 
University at 4 p m 

a. meeting of the research department of the Royal 
^ Geographical Society on Thursday, February 16, Prof 
Edgeworth David, C M G , FRS, who was geologist on 
Sir Ernest Shackleton's Antarctic expedition, will submit 
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his views on cxrtnln important Antarctic problems, numb, 
climate, physical structure, tectonic relations with Die 
Andes, &r 

Four lectures on plague will be delivered on February 
14, 15, 16, and 17 by Dr V M Sandwlth, Gresham pro¬ 
fessor of physic, at the City of London School, Victoria 
Embankment, EC The lectures are free to the public, 
and will txgm earh evening at six o'clock 

At a rcrent general mi eting of the Liverpool Astro- 
nnmical Society it was resolved to raise a special fund for 
the purpose of a mi mortal to the late Mr R C Johnson, 
whose long connection with the society, in which ho filled 
the positions of secrctury md president, and his services 
In the interests of astronomical science, suggest that some 
permanent recognition of his work should be made 

A ubmoriai in marble to the late Sir John Evans 
K C B , hai been placed hv his friends in the parish 
church of Abbot's LungUy, Herts—a panBh in which Sir 
John residi^l for sixtj jours of hts life The inscription 
on the tablet records not only the eminence of Sir John 
Evans In science, but liktwisi the high administrative and 
judicial positions ht held in the county 

During the last fiftv join Profs Luiji Palmier!, 
M S di Rossi and others, have, with tromometers, micro¬ 
phones, and various other contrivances, endeavoured to 
record the internal munnurings and thundenngs of 
Vi suvIub, Etna, and othir volcanoes One of the last 
professors of vultanology at the Royal University of 
Naples was H J Johnston I uvis, whose work has been 
chiefly directed to the mineralogy and petrology of 
volcanoes Now it is rumound that Italy is to have a 
V u lea nolog teal Institute, for the establishment of which 
the chief governments will In invited to contribute 60,000/ 
Mr Immanuel Frn-dlacndi r, who resides In Naples and 
has recently published a work on the volcanoes of Japan, 
has promised, it is said, 4000/ towards this fund 

The centenary of the foundation of the publishing firm 
of B G Teubner, of Lnjwig, will be commemorated on 
Friday, March 3 A large number of representatives of 
science and education have been invited to take part, and 
hotel accommodation is being arranged on behalf of those 
who have accepted the invitations 

An oversea flight of ibout a hundred milts was made 
by Mr McCurdy on January 30 with an aeroplane of the 
Curtis type, weighing 750 lb and possessing a 60-horse¬ 
power motor Mr Mc( urdv attempted to fly from Key 
West, Florida, to Hnvmn, a distance of about no mile* 
across the Florida Straits When about ten miles from 
his destination he had to dr sound on account of the lubri¬ 
cating oil having been exh lusted The aeroplane wns 
equipped with pontoons, which enabled the descent upon 
the sea to be made without injury to it or tho airman 

Tub British South Afritu Company, Reuter's Agency 
states, has decided upon the despatch of a special com¬ 
mission to Investigate sloping sickness in Rhodesia The 
commission will consist of Dr Aylmer May, principal 
medical officer of northern Rhodesia, Dr A Kinghorn, 
of the Liverpool School of Tropical Medicine, Dr Leach, 
of the Northern Rhodesian Medical Service, Mr O 
Silver lock, entomologist, and Mr Jollyman, bacteriologist 
As explained in Nature of December 1 (p 147), It is 
believed that in north-eastern Rhodesia and Nyasaland 
sleeping sickness Is not transmitted by Gloastna pdtpaU s, 
but Is probably carried bv G morsitam, a species which, 
unlike G paipalis, Is not confined to well-deAned and 



February 2, igi 1] 


NATURE 


449 


Hbaited areas In the neighbourhood of water, but is dis¬ 
tributed over largo districts 

According to a Ttmci correspondent at Tiensin, a slight 
earthquake shock was experienced there Qt 8^ am on 
January 35 A Reuter message says that on January 38 
the eruption of a volcano at Taal caused at Manila three 
strong earthquakes, and nearly a hundred lesser shocks 
A later message states that towns for a radius of twenty 
miles are suffering from a rain of mud and stones, due to 
the volcanic eruption at Taal Five small villages In the 
Taal district appear to have been destroyed by a great 
wave, and no fewer than 400 lives were loet in that region 

Tmt preliminary reading of the Bill for making official 
time in France coincide with Greenwich time was accepted 
In the French Senate on January a6, on the understand¬ 
ing that the Fans meridian should still be adopted for 
naval, astronomical, and cartographical requirum nts 
Decided advantage will accrue from the introduction of 
uniform time in western Furope, and the Bill before the 
Senate will be widelg welcomed The essential article of 
the BUI rends —“ Official time in France und in Algeria 
shall be Pans mean time put back nine minutes nnd 
twenty-one seconds ” 

On Thursday next, February 9, Dr P Cliulmers 
Mitchell will begin a course of three lectures at the Rovnl 
Institution on 0 Problems of Animals in Caplmt),” and 
on Saturday, February 11, Dr Thomas G Jaikson will 
deliver the first of three lectures on " Architecture lilt 
Byzantine and Rom inesque Period ** The Friday evening 
discourse on February 10 will be delivered by Sir Sidmv 
Colvin on " Robert Txmls Stevenson/ 1 on February *7 by 
Prof Henry F Armstrong on 11 The Stimulation of 
Digestive Activity,” and on February 34 by Prof Jean 
Ternn on 11 Mouvemcnt Brownlen et Rtalit6 Molecul lire ,f 
(In French) 

The theatre of the Museum of the Yorkshire Philo¬ 
sophical Society in York has for several years been a 
subject of concern to the council Though larger thun 
most of the theatres belonging to the principal London 
societies, it is often Inconveniently overcrowded This 
state of things, we learn from the Yorkshire Herald of 
January ig, is now in a fair way of being remedied The 
president of the society, Dr Tempest Anderson, has 
decided to apply to the building of a new theatre a sum 
of money left to him by his sister, the late Mrs Perrj 
Sladen, to be used for some scientific purpose Ihe well 
of the present theatre will be boarded over with cither a 
permanent or movable floor, and this hall will thus become 
available as a reception room for use before or ufler the 
lectures, and also for smaller meetings The new theatre 
will be built at the west side of the present building, space 
being reserved In front of It for a further enlargement 
of the museum The proposed theatre will be about 
79 feet long and 47 feet wide, and will comfortably scat 
nearly 400 people Between the higher tiers of the seat¬ 
ing and the basement hall a workroom (39 feet by a6 feet) 
will be provided 

The Research Defence Society was founded three years 
ago to make generally known the facts as to experiments 
on animals In this country, and the regulations under 
which they conducted the Immense importance of 
such experiments to the welfare of mankind, and the great 
saving of human aitf animal life and health which is 
already due to them Under the presidency of Lord 
Gromer, and by the untiring efforts of the honorary secre¬ 
tary, Mr- Stephen Paget, the society has done and Is doing 
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excellent educational service in the cause of srlence and 
humanity* From a short statement just Issued of Its work 
during the past year, it appears that since January last 
twenty-one pamphlets and leaflets have been published by 
tho society upon such subjects as Pasteur, science, and 
medicine, plague in India, diphtheria and intiloxm, 
sleeping sickness, Malta fever, and hum initv nnd science 
There has been a vcr> great increase during the jear in 
the quantity of pamphlets and leaflets distributed, and in 
the number of addr< sses and popular lectures nnd lantern 
lectures, given by members of the nornt) in nil parts of 
the country A large numb* r of the publications has been 
distributed among publu libraries and similar institutes, 
nnd also sold in the ordin iry wu> of publication There 
are now nearly four thousand members, but it is hoped 
that many more people in sympathy with its aims will 
become members or 'issoriates of the societ\, und help to 
extend its educational work 

Many attempts have been nmde to synchronise the 
phonograph or gramophone with the kincmalograph, so as 
to be able to reproduce simultaneously the sounds of tho 
voice, as In singing and speech, while the movimcnts of 
thp face and the bodily gestures of thi singer or speaker 
are depicted on the scrw n The difficult) his been two¬ 
fold bow to obtain the exact svnehronisin and how so to 
intensify the vocal sounds, or rather tin mechanism for 
rei'ording the vocal sounds, us to allow the sound-n 1 order 
to be placed at something like the sime distance from the 
speaker as that between the sp* aker nnd the kinemato- 
graph The difficulties, however, appear to have been 
surmounted by M Gnumont In / a Nature of Detpniber 
31 last, an Interesting description is giwn of a meeting, 
on. December 27, of the P iris Ac adorm of Sn^m 1 a, nt 
which, by means of M Gaumont's im thod, there appeared 
on the screen an image of M d’Aruomal whah made 
gestures and delivered on explanatory speech Iht. details 
of the method are not fully developed but they nre to be 
made public without delay It appears thnt M Guumont 
has been struggling with experimental difficulties for more 
than eight >ears We mny soon have in our homes the 
chefs-d'oeuvre of our theatres played by our best actors, 
nnd even lectures by famous professors mav not be 
restricted to their class-rooms, but the speakers may be 
both seen and heard at so much u ^ard Such reproduc¬ 
tions are to be called phorwscenes We ma> well say 
with Dominic Sampson—" prodigious ” ! 

Tub syllabus for the first half of the present vear of 
the North London Natural History Society provides plenty 
of opportunities for those members who wish to do serious 
out-door work In their subject, as well as to attend lectures 
and meetings for discussion The session opened on 
January io, when Mr M Greenwood, the president, 
delivered his presidential address, taking for his subject 
“ Science from the Non-professional Standpoint ” He 
laid great emphasis on the value of amatiur sLicnce, and 
reminded the members that It has been said the amateur 
is the glory of British research 11 Remember that the 
greatest biologist our country has produced, Charles 
Darwin, was an amateur " Mr Greenwood summarised 
the leading principles of a great man of science as patience 
In labouring. Impartiality in judging, absolute candour In 
stating the conclusions to which his researches lead him, 
and a resolute scorn of the Idols of the market-place The 
function of science In the life of a non-professional student 
is of high importance, he said, and that to draw the 
utmost advantage # from his work it is well for such a 
student to concentrate his energies upon a limited number 
of subjects, and, above all, to devote original, Independent 
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thought to whatever he undertakes M The fundamentally 
■valuable thing in scientific study Is the mental attitude it 
engenders It is doubtless true that we, as a nation, do 
not spend enough money on pure research and technical 
Instruction, but behind and beyond all this lies our chief 
national sin—a contempt for scientific reasoning, a striving 
after short cuts to knowledge, and a slovenly omniscience, 
as witnessed In our love for examinations and worship of 
success, qua success " Particulars concerning the society 
may be obtained from the secretaries, Messrs S W 
Bradley and T R Brooke, la Warren Road, Chingford, 
N E 

Dr F GrOn makes some remarks In V Anthropologic 
(Tome xxl , p 635) on the prehistoric operation described 
by Prof Manouvrler by the term “ T Blnclpita) " I his is 
a T-shaped groove of variable depth that Is found in 
^certain Neolithic skulls, which extends along the sagittal 
and lambdoidal sutures Skulls of all ages, from pre¬ 
historic to recent times, and from many countries, have 
been collected which show Indubitable evidence of trepana¬ 
tion These perforations are generally admitted to be 
surgical operations in order to alleviate pain or to cure 
•certain diseases Celsius, speaking of malaria of the 
eves, refers to a curative operation of cutting the skin by 
sagittal and frontal incisions, but Dr Gron does not con¬ 
sider that this is the same operation as that under con¬ 
sideration He directs attention to the fact that all the 
skulls found in France with the " T sincipital " are those 
•of women, and puts forward the view that it *as not a 
■prehistoric operation undertaken for medical reasons, but 
-a form of punishment of which the vestige is found In 
the stigmata of historic times The author odds — 
44 Certoinh this opinion is only a hypothesis ” • 

In an interesting paper presented to the research depart¬ 
ment of the Royal Geographical Society on January 19, 
Messrs A J B Wnce and M S Thompson discuss the 
distribution of early civilisation in northern Greece in rela¬ 
tion to its geographical features, and in particular the 
communications through the mountain passes and the 
forests of Thessaly, which in ancient limes seem to have 
extended over a much wider area than that which they 
occupy at present These remains generally toko ihc form 
•of high or low mounds, most of them situated in the 
plains, but a few are to be found in the foothills Both of 
these tvpes must be distinguished from the conical 
mounds covering Hellenistic tombs, which extend into the 
prehistoric area The civilisation of the race occupying 
these sites Is of a primitive type, widely different from 
the more advanced Ml noon culture of the south, which 
apparently reached northern Greece in its latest phase, and 
did not replace the local cultures The co-existence of 
this northern Neolithic culture with the use of bronse 
further south must be taken into account in considering 
the usually accepted view that the Ach*ans were Invaders 
from the north 

The expedition 0 1 the Duke of the Abruzzi to the 
Karakoram Himalayas Is described by Dr Filippo de 
Fihppi In the January number of the Geographical Journal 
In spite of many difficulties, much useful and important 
work was accomplished Sedimentary and crystalline 
rocks were found, constituting different portions of the 
region traversed, end peaks rising well above so,000 feet 
octtmd In each Measurements at the beginning and 
of the expedition on the Boltora glacier gave the 
garage movement as fii feet a day during June and July, 
some articles of equipment left on the upper Goodwin- 
Austen glacier by the Eckansteln-Wassely-GuHlarmod ex* 
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pedltion In 190a furnished another means of uwMuraMVttp 
and here the movement was less than a mils In Ntui 
years, or an average rate of barely a feet a day Aneroid 
observations were found to lx. unsatisfactory, but valuable 
work was done fay photogrammetry supplemented fay theo¬ 
dolite observations, and in this way much was accom¬ 
plished In spite of the unfavourable weather. 

Bulletin No 19 of the Agricultural Research Institute 
at Pusa Is devoted to a list of the vernacular, scientific, 
and English names of the commoner Indian Insects 

Tub Scientific American for January 7 contain* a ling 
illustrated article on the New York Zoological Park, which 
embraces an area of 264 acres, und contains at the pretent 
time more than 5000 wild animals That the park Is 
highly appreciated by New York people may be inferred by 
the fact that 1,614,953 persons passed the turnstiles last 
year Attention is specially directed to a % fiugo opcn-alr 
bird-cage, with a ground urea of 153 by 7$ feet, and a 
height of 55 feet, and enclosing three falr-elxcd forest trees 
and a pond of 100 feet in length Naturally, the authori¬ 
ties have endeavoured to exhibit a frpres e ntatlve series of 
the animals of North Amenta, among which at the pre¬ 
sent time a special feature is the show of the various forms 
of huge brown beam inhabiting Alaska A new and note¬ 
worthy exhibit is the herd of six musk-ox calves, five of 
which were recently received from Ellesmere Land, Green¬ 
land, as the gift of Paul J Rainey 11 Miss Melville," the 
sixth specimen, armed a vear ago from Melville Island 
These six constitute the onl) live herd of these animals 
in captivity 

In Its January issue, the American Naturalist prints 
an address on “ organic response, ' f delivered by Dr D T 
Macdougal, the president, before the meeting of the 
Society of Americ in Naturalists held at Ithaca, NY, on 
December 39, 1910 Tl)c article is of such length that It 
is difficult to give a precis of its scope within the normal 
limit of a note in this column The chief subject is, 
however, the changes undergone by animals and plants 
under different conditions of environment, especially as the 
result of artificial transportation or transplantation After 
alluding to the peculiar suitability of micro-organisms with 
a short life-cycle to experiments of this nature, and the 
results obtained therefrom, Dr Macdougal refers to the 
difference In the breeding habits of the spotted salamander 
according as to whether it lives at high or low levels, the 
species being viviparous under the former and ovovlvt- 
parous under the latter conditions It Is added that If the 
Alpine black salamander be kept In a high temperature, Its 
larva resemble those of the spotted species when In its 
lower habitat, whereas If the spotted kind be kept In a 
low temperature, its reproductive habits and young 
approximate to those of its black relative Attention Is 
next directed to the results obtained by transporting 
beetles to habitats unlike their own, after which comes a 
fuller account of the American experiments In regard to 
growing selected kinds of plants at different elevations and 
under different conditions of climate and soil These 
experiments are being conducted on a very extensive scale, 
large " xero-montane," “ montane," " maritime," and 
other types of plantations having been established In 
California, Arizona, and elsewhere For the results of 
these our readers must refer to the address itself 

In the latter part of the article on sexual dimorphism 
In plants, published in the BUtfogischee CentralbMt 
{November 15, 1910), Prof Goebel describes some 

anomalous features observable In flowers of the Compo¬ 
site* Generally, as In Calendula, the female ray florate 
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larger than the hermaphrodite or the male tubulnr 
liiretv But in Homogyne aipina , Co tula corouoptfolta, 
and spedes of Xanthlum the female flowers are smaller 
fn Petaiites niww, which is dioecious, the Inflorescence of 
female flowers grows considerably after the flowering 
period, while the inflorescence of male flowers remains 
small, yet the female flowers individually arc much smaller 
than the male, especially In the corolla The author 
suggests that these anomalies may be explained as the 
result of two opposite tendencies, the one to enlarge the 
corolla for show, ns m the ray florets, the other, frequent 
in unisexual flowers, to reduce the corolla 

A vivid sketch of two botanical excursions In the south¬ 
west region of West Australia is communicated by Captain 
A Dorrien-Smith to the Journal of the Royal Horticultural 
Society (vol xxxvi , part li ), where the author says that 
the magnificence of the flora surpasses that of anv other 
region he has visaed In the neighbourhood of Cupo 
Naturalistc, Banksta grandis , B attenuata, n blue 
Leschenaultla, and Tetuplctonta retusa were conNpicuouR 
The finest display Ov is encountered at Warrangup Hill 
(a8oo feet), in the Stirling Range, where a giant white 
Epacrid, Lysmrma ahatum, tall bushes of a pink-flowered 
Protead, Itopogon lahfohus, and the golden-flowered 
Dryandra formota attracted special attention Another 
vegetation sketch, ecological rather than florislic, in the 
same number deals with rare wild flowers m the west of 
Ireland, in which Mr Lloyd Pnegcr describes, and 111 
some measure explains, their peculiar distribution ihe 
article is recommended to students as an admirable cs>>av 
on a unique and instructive combination of ecological 
problems 

Having regard to the recent consummation of the Union 
of South Africa, Prof H W Pearson took advantage of 
an opportune occasion to lay before the biological section 
of the South African Association for the Advancement of 
Science during last November, In his presidential address, 
the great desirability and advantages of a South African 
National Botanic Garden In the first instance, Prof 
Pearson, while assigning due credit to the work of existing 
Institutions, notably the Natal Botanic Garden ably ad¬ 
ministered by Mr Medley Wood, pointed out that none of 
these provides sufficient area or is situated In a suitable 
locality for an establishment or State department, which 
should comprise not only horticultural departments, an 
experimental garden and herbarium with library, but also 
a museum of economic products, research laboratories and 
a staff of technical assistants and plant collectors Chief 
among the arguments advanced are the non-existence of n 
garden where the unique plants of South Africa arr 
grown and Investigated, tho necessity for the study of the 
veld vegetation with a view to the Improvement of tie 
fodder grasses, and the desirability of extended botanical 
exploration 

Tub Rxv M Saderra Mas 6, who has for many years 
studied the earthquakes of the Philippine Islands, is now 
turning his attention to the eubterranean noises known in 
other countries under various names, such as mlst-poeffeurs, 
marinas, brontldl, return bos, Ac In the Philippines many 
terms are used, generally signifying merely rumbling or 
nolee, while a few Indicate that the nolees are supposed to 
pr oceed from the sea or from mountains or clouds Most 
of the placos where they are o b se r v ed lie along the coasts 
of fotenisland seas or on enclosed bays, very few are 
situated on the ojxrq coast The noises are heard most 
frequently at nightfall, during the night and in the sarlv 
aor slqg , especially in the hot months of March, April, and 
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May, though in the towns of the Pangoainan province they 
are confined almost entirely to the rainy season They arc 
compared In 70 per cent of the records to thunder With 
rare exceptions, they seem to come from the mountains 
Inland The instances in which the noises show any 
connection with earthquakes are few, and observers usually 
distinguish bet wren them and the low rumblings which 
occasionally precede earthquakes It is a common opinion 
among the Filipinos that the noises are the effect of waves 
breaking on the beach or into caverns, and that they arc 
intimately connected with changes In the weather, generally 
with impending typhoons Father Sadcrra Masd Is inclined 
to agree with this view in certain cases The typhoons in 
the Philippines sometimes causo very heavy swells, which 
arr propagated more than a thousand kilometres, and hence 
arrive days before the wind acquires any appreciable force 
He suggests that special atmospheric conditions ma> he 
responsible for the great distances to which the sounds are 
heard, and that their apparent inland origin may be due to 
reflection, possibly from thr cumulus clouds which crown 
the neighbouring mountains, while the direct sound-waves 
are shut off by walls of vegetation or inequalities in thr 
ground 

Tiik Berne correspondent of the Aformng Post 
(January 20) states that a fall of what has been called 
** black ” snow, which occurred recently m the Lower 
Emmen Valley, has caused a great deal of interest in 
Switzerland The most reasonable explanation put for¬ 
ward Is that in certain conditions of weather snow may 
take an appearance of blackness which is quite deceptive 
It appears that after the snowfall there was a slight thiw, 
and a very fine rain fell While it was still raining, the 
"T3ise, M a piercing cold and dry north or north-east wind* 
set in, and froze the rain on the surface of the snow 
Underneath the crust of pure ice thus formed there was 
a small air-filled space, and the light when reflected from 
the snow beneath produced to the e>e a dark appearance 
We find that in the 11 Glaciers of tho Alps ” (p 204) 
Tyndall refers to another optical effeLt caused by the con¬ 
dition of the snow on the Montan vert in winter, In which 
11 Ihe portions most exposed to the light seemed least 

illuminated, and their defect In this respect made them 

appear aa if a light-brown dust had been strewn over 
them n 

According to usual practice, Dr H R Mill has coir- 
municatod to the Times (January 17) a preliminary state¬ 
ment of the general character of the rainfall of 1910, nnd 

also an abridged summary of the same to Symons's 

Meteorological Magamnc for January As we have already 
referred (January 5) to statistics prepared from another 
source, we need only quote here some of the leading 
features shown by Dr Mill's first examination of about 
looo records of the British Rainfall Organisation The 
results, which are exhibited by maps, and by carefully 
prepared tables for stations and districts, show that the 
British Isles, as a whole, had on excess of 8 per cent , 
Wales had an excess of 17 per cent , southern England, 
16 per cent , Ireland, 9 per cent , northern England and 
Scotland, less than 5 per cent The relatively wettest area 
was In portions of Somerset and Monmouth, where the 
excess exceeded 30 per cent A rery wet area extended 
through Devdn and Cornwall, along Dorset, Wiltshire, 
Hampshire, and Sussex, also to Hereford and part of 
Wales, but In many places the rainfall was below 
the average, especially on the coasts The year had onp 
of the wettest Februaries and one of the driest September# 
on re c ord. Dr. Mill remarks that the relation of two dry 
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\<nrs followed by a wit year, which prevailed lot England 
und Wnles for twenty-one >cars, including 1900, has now 
tomplotilv broken down, and that It seems poshibli that 
the suing of the pendulum ]s carrying us into a period of 
prodomimting wet years, corresponding to the wet period 
of 1R74 83 

Is the Mrmone del R Istituto Lombardo dt Scienze t 
1 cltere Signor A M Pizzagalli has published a memoir, 
*' lofl rosmogonin dl Bhfgu," an investigation of the rela¬ 
tion of the cosmogonic myth to the epics of Indin Hie 
rosmogom of Bhfgu Is pnrt of one of the subdivisions of 
the twflfih book of the Mahabhnratn, it is in the form 
of a dialogue between two legendary persons, Bnradvilja 
and Hhj-gu, the former asking questions, the latter answer¬ 
ing them It deals with the origin of all things in the 
animal js well as in the vegetable world, which arc sup¬ 
posed to have the same composition and to be essentially 
idinthnl It shows how the vitnl flame combines with 
the ^nrth-eli ment to form the body of the Individual, while 
thn soul, m efflux of the Supreme Being, pemdrs and 
rules the body and endows It with various qualities A 
romplti* translation of thn dialogue is given, there is 
nothing astronomical in it 

M The Structural Design of Aeroplanes ” forms the 
title of n paper rend before the Institution of C i\ it 
FngmeerH of Irelnnd bv Prof Herbert Ch ille\ about a 
1wel\emonth ago, and now reprinted (Dublin John 
halconer 1910) In it the author endeavours to apply 
exact mathematical methods lo the calculation of the 
stnssis m the sustaining framework of an xieroplnnc, as 
will ns In the supporting aurfnLCR In view of the 
number of deaths that have resulted in the past vp ir from 
breokigis of aeroplanes, the alternative causes frequently 
b« mg instability, It ought to be evident that the onl\ wav 
of placing the problem of aviation on n satixfartorv basis, 
and of preventing future fatalities, is by encouraging the 
further development of investigations surh as Prof 
Chatlfy’s and by determining exepnmcntnllv the un¬ 
known data which Mich investigations show to be neces¬ 
sary in order to complete the solutions of surh problrms— 
th» latter being evidently n comparatively * nsy task In 
the discussion on the paper, however, we notice th< usual 
want of nppreriation of the methods of exact science on 
the part of no-udled u practical men '* 

M Hubert Mairk contributes to I a Revue des IdSes 
for November t^» iQio, an account of an interesting 
medfeo-psjchologK.nl study of Prof Henri Poinnni under- 
taki n bv Dr Toulouse Owing tn the wide public interest 
which has been aroused, especially in Prince, by 
Poincares writings on the philosophy of snenre and on 
the concepts of mathematics, many readi rs will wonder 
how and under what conditions Poincnr* originates his 
Investigations It is evident from the present account that 
when absorbed tn a problem Poincar 4 has often, like mnnv 
another genius, become oblivious to matters of even day 
life What seems, however, to have most impressed Dr 
Toulouse was that PomcarA’a discoveries were not arrived 
at as the result of a concentration of mental effort, but 
that rhej have come on him spontaneously, often when 
his thoughts have beep turned in quite diffi rtut din cl 10ns 
For thj» kind of faculty Dr Toulouse has proposed the 
name “ auto conduction " Whether a new name was 
really needed, or whether the same faculty has already 
bcd^ecognlsed and described under other names, is a 
nlfci|ffr on which there may be more than one opinion 
At the same time, the fact that Potncafc, and probably 
man\ other philosophers, and especially mathematicians, 
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become suddenly Inspired by new Ideas (and, Indeed, find 
it impossible to throw these Ideas on one side, even 
temporarily, until they have developed them), affords on 
Interesting problem for the psychologist, and Dr 
loulouse's examination may well direct attention to this 
problem 

Tub four numbers of the Journal of the Royal Society 
of Arts ending with that of January 13 contain the text of 
the Cantor lectures on industrial pyrometry which have 
been delivered before the Society by Mr. C R, Darling 
The last two lectures concern themselves mainly with tho 
simplified forms of the platinum thermometer, the thermo- 
junction, and the radiation pyrometer, which have been 
constructed for use in works where observational skill on 
the part of the users cannot be taken for granted Several 
of the methods described have received attention in these 
columns as they have been developed from those suitable 
for more accurate work 

More than forty pages of the number of Htmmel und 
Krde for December 30, 1910, are devoted to addresses on 
the principle of relativity which have been delivered before 
scientific societies In Germany during the post year The 
first of these, delivered by Prof E Cohn, of Strossburg, 
before the Scientific and Medical Society of that city, aims 
at a clear exposition of the principle to an audience to 
whom it was comparatively unknown, and it succeeds 
admirably In its object by the help of experiments per¬ 
formed with an ingenious model designed for the purpose 
The second, delivered by I’rof H Poincard, of Pans, 
before the Scientific Sorulv of Berlin, goes somewhat 
more fully into the nasons whn_li have led to the extension 
to gineral ph\slcfl of □ principle as old as Galileo and 
Newton, that our knowlrdge of the motion of any body 
can only be of its motion with respect to some other body 
When this principle is traced to its logical conclusion in 
relation to the known fncts nbout the speed of light, It 
leads to the denial of most of the laws of the old 
mechanics The units of mass, length, and tune on one 
moving body will differ from those on another moving 
body by amounts which depend on the relative motions of 
the bodies with respect to each other Prof Poincard is 
not disposed lo accept the principle as fundamental 
throughout physics, and points out many of the difficulties 
which still have to be overcome before It can be regarded 
as altogether satisfactory 

We hove Just had the opportunity of trying the 11 tab¬ 
loid " preparations of Messrs Burroughs Wellcome and 
Co as specially arranged for colour photography by the 
single-plate (or screcn-platc) processes They give excel¬ 
lent results, and the uniformity which the use of tabloids 
ensures eliminates a fruitful source of uncertainly that too 
often spoils the work of lIkwi who use such plates at 
irregular intervals The formulce given are suitable for 
the Autochrome, Thames, Ominicolore, and Dufay plates 
The cartons are three only—the developer, the reversing 
compound, and the Intensifies the last often being un¬ 
necessary 

A paper on the Inversion of cane-sugar under the 
influence of acids and neutral salti, by Mr NoBl Deerr, 
has been Issued as Bulletin No 35 of the Agricultural and 
Chemical Series of the Experiment Station of the Hawaiian 
Sugar Planters' Association The author has determined 
the influence of twenty-three different salts upon the rate 
of Inversion of cane-sugar by hydrochloric and other acids 

The Bio-Chemtcal Journal of January 17 contains an 
article, by Prof B Moore, '* In Memory of Sidney Ringer 
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tW-» 9 'o] Some Account of the Fundamental DIs- 
of tho Great Pioneer of the Bio-chemistry of 
GryttaUo-colloids In Living Celli " This may be regarded 
m supplementing the biographical notice of Ringer's 
career, and of hi> work a* a clinician, which Is to be 
found in the British Medical Journal of October 39, 1910 

We have received from Messrs E Merck, of Darmstadt, 
a copy of the third German edition of their “ Jndrx " of 
pharmaceutical preparations Light years have elapsed 
•ince the second edition was issued, and the Index now 
forms a handsome volume of nearly 400 pages Copies of 
the new edition can be procured from the Ixmdon agent 
of the firm 

The properties of binary mixtures of some liquefied gases 
are described in the Journal of the Chemical Societj by 
® ^ Steele and Mr L S Ragster, of Melbourne 
University The mixtures chosen were those of sulphur 

dioxide with hydrogen bromide, and hydrogen sulphide 
with hydrogen bromide and with hydrogen iodide The 
vapour pressures were plotted for a series of temperatures 
from -35 0 to -75°* A mixture of hydrogen sulphid# and 
hydrogen bromide in the proportion of 60 to 40 was found 
to have a minimum vapour pressure (or maximum boiling 
point, analogous to those observed In mixtures of water 

with the halogen acids), in spite of the fact that the solu¬ 

tions are non-conductors and have given no evuli nee ciihrr 
of Ionisation or of association Mixtures of hvdrogen 

sulphide and h>drogen Iodide, on the other hind, gnvc 
direct linear relationship* between total vapour pressure 
and composition (of liquid) and between the \npour 
pressures of the two constituents and the concentration of 
the liquid, thus adding another to the very short list of 
pairs of liquids which obey Rsoult’s law throughout the 
whole range of compositions 

Tub fourth volume of the Journal of the Wtitutn of 
Metals Is now available If has been edited by Mr (j 
Shaw Scott, the secretary of the society and copies may 
be purchas'd at the offices of the institute, price 211 net 
The greater part of thi volume consists of the papers of 
scientific interest read ot the annual autumn meeting of 
the Institute hi Id in Glasgow last September, absfracN of 
which were published in Nature of September 29 (vol 
Ixxxiv , p 421) These papers arc in the volume supple¬ 
mented by written communications from eminent authori¬ 
ties after the papers were read Ihc first May lecture, 
which was dLhvered by Prof W Gowland, F R S , 19 
also included, together with a series of ubstrurts of papers 
relating to the non-ferrous metals and the industries con¬ 
nected with them 


OUR ASTRONOMICAL COLUMN 
Splendid Metror on January 25 —Mr W F Denning 
writes — ( "St Paul's Dny, January 25, has b<en noted 
in past years for occasionally supplying very large meteors, 
and it has maintained Its character this vear 
“A fireball was seen at 7b 5m pm b\ Mr J I 
Haugnton, of Birmingham, falling very slowlv from the 
region of Aldebaran in Taurus to «r Ononis Yhe meteor 
was more brilliant than Venus at her best, but thi re were 
some clouds In the sk\, which prevented the !*st effects 
being observed and interfered with (he accuracy of the 
word Near Leeds, Mr J H Park witnessed thi meiror 
sailing very slowly along from the north-west to south¬ 
east, and passing south-west of the Pleiades The heavens 
were much overcast, and only a few stars visible 

The probable pdlant of the fireball was in Cepheus 
at 330 +58®, and It apparently belonged to the same 
•tream os that which supplied the magnificent fireball of 
Jhnuhry 25, 1894 The recent one passed from over Mon- 
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mouth to Wiltshire at a height of about 83 to 46 mlks, 
but additional observations are required " 

Nova Lacirta —In No 44G6 of the AstronomtMche 
Noth nekton Dr Max Wolf publishes a reproduction of 
the region about Nova Laccrtm from a photograph token 
on January 2 with an exposure of thirty-one minutes 
The reproduction covers a circular region of i° diameter, 
with the nova at thi centre, and shows stars to about tho 
fifteenth magnitude, the \\ D comparison stars are 
especially marked The earlier plates on which a star 
of mogmtude twelve or thirteen is shown in the nova's 
position were taken on July 15, 1904 (exposure ih 46m ) 
and January 9 and it, 1894 (sh 30m exposure), the former 
with the Bruce and the latter with the 6-tnrh telescope 
In No 4467 of the same journal the result of a compari¬ 
son of positions of this faint object and the nova Is 
announced, and it seems reasonably certain that they are 
identical—that the stur took part In the cutontrophe pro¬ 
ducing the nova 

The identity is confirmed by Prof Barnard who» in 
No 4468 of the Affronomiirhe Nachnchten t states that he 
has round the image of a fourteenth-magnitude star in 
thu place of the nova on plat* s tiikrn on August 7, 11)07, 
August 22 and 24, 1909, and October 11, 1893 On the 
first-named plate the position of the image agrees within 
ooifl in RA and oi 1 m dec, with the no\ i’s position 
as determined with the 40-inch micrometer In the 40-inch 
telescope the nova has two distinct and sharp foci, such 
us were also exhibited by Nova Geminorum (1903), the one 
l* Ing 8 mm further from the object glass than the other 
Prof Barnard has nevt r noted this peculiarity in other 
stars, and ascribes it to the gn at brilliance of the crimson 
Ha line of h)drogcn, as shown on the Aterkes spectro¬ 
grams 

bor January 10 and 16 Prof Millosevich gi\es the 
magnitude of the nova as 7 4 and 77 nspcctivih 

Dr MUnch obtained u Kpectrogrnm with u r^-cm 
objective prism used with rhe 7a iss triple 1 of tin Potsdam 
Observatory on January 6 and 7 and the same prism 
Was used, by Dr Fberhard in connection with the 30-cm 
n.(lector on January 8 The plateN show a continuous 
spectrum crossed by a numlsr of bright lines Ihe 
hvdrogen tines Ha-Hq are bright and very brmd am! 
there is u viry bright band at A 4(154 A broad absorption 
bind appears on the more refrangible sick of Hy, a bright 
emission line is spi n at A 405b. and near it, it K 4045, 
there is a distinct absorption line, the K line is much 
fainter than would be expected from the bnghtniss of the 
emission lines 

A plate taken bv Prof ILrtzsprung on Mav 22, 1910, 
shows no trace of the nova, which was then certainly 
fainter than the eleventh magnitude 

M Felix do Roy, Antwtrp, found rhe magnitude of the 
nova on January 7 to bi 78, and the colour was about 
6° on Osthoff's scale A telegram from Herr Mewis, 
Breslau, states that the nova was cxceedmgh red on 
January 14 

Absorbing Matter iv Spaie —In No 5 of th< Trans¬ 
vaal Observatory Circulars Mr Innos discusses the blank 
region of the sky around the star S Corona Aust , and 

suggests that the appan nt vacuity miy be the result of 

the interposition of an absorbing medium which cuts off 
the light of the stars behind it Messrs I lines and 

Worssell find that in one part of thi region thi fi< M of 

the 9-inch refractor (25') includes no star of unv magni¬ 
tude The latter also considers that He is able 10 detect 
a distinct difference in tint on passing the border of the 
blank and starry parts of the nk\ the region Is probably 
unique Some of the stars appear to be surrounded bv 
nebulous matter, but the small dark pitches—seen on 1 
photograph reproduced on Platt xxd —are thi most re¬ 
markable objects Mr Inms suggests that all the phmo- 
mena could be best explained by supposing thu irregular 
sheafs of g*s some of which fire dark and opnqu*, others 
slightly lumlnpun at their extremities, cover thi region 
Where this gas Is Impenetrable no st irn are seen , rifts In 
It allow other stars to appear, and where it is slightly 
luminous the stars behind it appear with circumjacent 
nebulosities 

In 1899-190% the tenth-mngmtud* star Cor D M 
| “ 3<5 13208 was recorded by Mr Innes os "not seen," 
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'but Mr Woruell found it visible—and probably variable— 
in 1*109-10, its magnitude ranging from xi-o (1909 July 3i) 
io 1 22 (1909 September j) 1 ms star lies on the border 
of the abnormally tinteo patch of the sky, and it is 
suggested that its disappearance In 1890-1901 may have 
been due to a slight extension of the obscuring medium, 
which is now retreating 

Photographic Determinations of Stellar Parallax — 
To No jj, vol xxxii , of the Attrophystcal Journal Prof 
F Schletmger contributes the first part of a paper on the 
photographic determinations of stellnr parallax made with 
the Yerkes refractor Previous parallax determinations 
have usually been made with short-focus instruments, and 
it occurred to Prof Schlcsinger, In 1902, that the errors 
•of observation might be greatly reduced if much greater 
focal lengths were employed, the cooperation of I hi Yerkos 
authorities and the Carnegie Institution rendered this 
possible, and 337 plates, relating to twcnty-fiv< different 
regions, were serured, and hove been reduetd for the 
purposes of the present papers 

In this first paper Dr Schlwmigor describes in d( tml 
the apparatus and methods employed in curing the 
photographs The question of using screens, for the 
Hhirpening of the stellar images, wik consider* d but it 
was decided not to usc them, as difficult!' s might be inlro- 
duted also, It was found thnt, with the 40-inch objective 
used with Cramer Instantaneous IfiOihromutu plates, th<y 
w* m really unnciesmrv A speihl movable plati carrier, 
^ljustable in two directions bv meins of smws, wns 
employed, and th< coincident of the optical n\is md the 
geometrical centre of the plnte win investigated u w in 
found that they were separated on the plate b\ about 
fc cm {about fourteen minutes of arc), but the find <flh.it 
w is negligible, and, as the ndiral correction of thi tilt 
would have interfered with other Instruments used with 
the 40-inch, no attempt was imde to t orris t it The 
focussing each evening was done msuuIIv bv meins of an 
■eye-piece sliding on a graduated scale 1 h< 14 hour-anglt 
error ” produced bv atmospheric disp< rsion was 
eliminated, so far as possible, by choosing the hnur-mglr 
at whiih each plate was exposed it was also deemed 
advisable to use thi telescope on one sidi of the pillar 
on!>, in order to eliminate " optnal distort ion " After 
sever'd experiments an ingenious 44 rotating disc ” occult¬ 
ing shutter wns employed for reducing the brightm ss of 
the par dlnx star to that of the surrounding comparison 
sfars 

Many other interesting points ire dismssed h\ Dr 
^ihb singer but spnee does not permit of their bring 
mentioned hrrr Tt mnv, however be added th it th* scale 
-of thp plitrs Is «u< h thnt 1 mm corresponds to 10 o', and 
that 20 cm xa<j <m plates u**re used 

I i\rs in the Spfctra of Nrhuljx —No iRi of the 
Ink ObM»rvaton Bulletins contain* a tist of 111 bid 1 lines 
disiovered photographically bv Dr \V 11 Wright In 
lh< great m bula of Orion hr finds lines at A 17^4 (faint), 
A 3722 (v faint), A 371a (v v funt), and A 3704 (\ faint), 
all of which he ascribed to hydrogen, another line is 
suspeited at A 4117 

In N Ci C 7037 lines were found at A 6301, A fiqfl, and 
A (>$83, the latter two making a conspicuous triplet with 
Ha. which is ver> bright in all the nebula that have been 
observed 

Itiiikvtion op the Sun’s Heat— In the Jnnunrv 
number of L Astronomic —to which title the Bulletin de 
la Socuftt axtronomioue de France has reverted -Prof 
Ceraskl describes and illustrates a verv simple thermo¬ 
electric pile which he made und which gives sufficient 
■current to ring an electric bell whenever the sun shines 
He also suggests, hesitatingly, that if made up in sufficient 
numbers ind plated In suitable localities, batteries of such 
piles might be employed in utilising the solar radiations 

PROPOSED CALENDAR REFORM 
PROPOSALS for reformation of the calendar have been 
x torritehat numerous of late years, and few of the 
propers appear to have a full sense of how much trouble 
and inconvenience any alteration would cause, and, of 
course, the more radical the change 1^ the greater this 
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would be Mr, T C Chamberlin, indeed, who outs forth 
another scheme m the number of Science for "ovaaftar 
35, 1010, admits that it is important that if any alteration 
Is adopted, Its advantages should be so great and ao 
unique that no further modification of it would ever appear 
desirable , . , 

Now all the alterations lately proposed, Including the 
one before us, are of a f ir more drastic kind than the 
Julian and Gregorian reforms, which only aimed at 
securing that the monthly and other dates in the calendar 
should correspond to the sc ison of the year, the whole 
length of the calendar veur bung of the same length as 
a tropical year Even in the time of Julius Caesar Tt was 
known that the length of the latur whs a few minutes 
less than 365} days hollowing the practice of the old 
Egyptians (and guided partlv b\ the advice of Sosigenes), 
when he made tho Roman Lalendir wholl) solar, he prob¬ 
ably thought that it would to better, because simpler, to 
take the length of thp u ir is 3O5I day**, and that this 
would secure, the correspondedt with the seasons for a 
sufficiently long period As time went on, of course, the 
differente between this and the true length became more 
accurately known 

Ihe ecclesiastical authorities, in arranging the cycles 
for the obscrvime of taster, considered It essential that, 
though that feast wis movable on account of Its being 
tnki n ns dependent on th< Jewish Passover, which was 
regulated bv the moon, vet it was neiessan to take the 
moon the full of which followed the veinal equinox, and 
to give that equinox the d iti whiih it had (or wns sup¬ 
posed to have) at thi linn of the first great Council of 
thb Church, that of Nirn 1 lo do this it was necessary 
not oi y to alter in fururt 1 In li nglh of the calendar year 
but to drop the da>s, then tin in number, by which the 
date of the equinox had 1 hinged since the time of the 
Council 

The Gregorian alteration, then, was introduced in 
but the Reformation of thi Church which had then been 
accepted in rmny countrns in till north of Furope, led 
lo this change being opposed hj them, though it was 
ultimate!) adopted all over western Europe, and conse¬ 
quently in North America 

But the changes we in now called upon to discuss are 
of a ver) different natun Mo*t of the proposer v seem 
to think there would be vrn special advantage in making 
artificial arrangements hv which the davs of the week 
should correspond to those of the month, which, of course 
could onlv be effected bv making everv month 28 <Hys (or 
4 weeks) m length Some would increase the number of 
months in rich )cnr to 13, mid ns 13x38 = 364* suggest 
that the correspond* nc 1 might be maintained bv treating 
one day ns a rfirj non , whiih would have to be mnde two 
in leap-)ears But it would not to possible to treat a day 
as die* non in any complrti sense It could, of course, 
easily be made a holiday, but run in holidays all must 
do something and many a gr< it deal 

The peculiarity of Mr thamto rllnV plan seems to be 
to retain our n months but it the end of each quurter 
or period of three months to insert a week with a special 
designation, the thirteenth work of the year to be colled 
Faster week, the twenty-sixth Julian week, the thlrt)- 
ninth Gregorian week, and the fifty-second Chnstmis 
week The idea seems to be that n week is needed nt 
the end of earh quarter for arranging accounts and other 
matters 

Having set forth the snhent points in this fresh attempt 
nt symmetry in the cnlend'ir up leave It to our readert to 
form their opinion about wbpther changes of this drastic 
nature would procure advmtige* comparable with the 
trouble raused Many, no doubt will be reminded of the 
famous Interrogatory of Ixird Melbourne 

The same remark. In the writer’s opinion, may be made 
of anothet proposal by M Grnsclaude, of Geneva, for 
which the approval of a congress at Brussels is claimed 
According to this, the veir would consist of four quarters, 
each containing thirteen weeks but while the firat two 
months of each quarter would have onlv thirty days, the 
third would have thirtv-one This would give the year 
364 davs, the remaining day (two, of ^ourse, in leo^year) 
would be mad* up as in Mr Chamberlin’s plan 

W T L. 
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MODERN ARGENTINA ‘ 
countries outside the British Dominions ore more 
interesting to the Inhabitants of Great Britain than 
tl|fr Argentine Republic Enormous amounts of UrltWh 
capital are Invested there—some 170,000,000 1 in the rail¬ 
ways atone, Indeed Great Britain has financed most of 
the developments —about a quarter of our imported food¬ 
stuffs come from there, and a number of young English¬ 
man go out to find employment on the great ettunclas 
At present the bulk of the population centres round 
Buenos Aires, the enormous hinterland being only thinly 
populated, and In many regions not thoroughly explored 
And yet the country is not new , It hss a history of three 
centuries, two of which, however, were under the old 
Spanish regime, when only Spanish emigration wns per¬ 
mitted, and the few adventurers and offici il* who went out 
preferred the life of the town to that of the country 

The administration in 1907 very wisely determined to 
take stock of the present agricultural position, and a 
scheme for a census, or, more strictly, a great invi ntory, 
was drawn up It was, however, necessary to proceed 

cautiously, and for some time an advertising campaign 

was conducted Informing the people exactly what inform 1- 
tlon was wanted, and why The census was taken in 
iqoff, and the results are now published, there arc two 
volumes of figures, aife one volume devoted to monographs 
dealing with Iht physual conditions, the agncuhurc, and 
the people 

From these volumes we learn that the Argentine is now 

growing at a good, but not very rapid, rate Of its 

a 500,000 inhabitants in iqoo, about a million wm 
foreigners nearly half being Italians, followed by 
Spaniards and Americans, under as,000 are English 
The exports are wheat, maize, linseed (Argentine being the 
chief producer of this) and other cereals meat, both 
chilled and tinned, hay, quebracho (used for tanning), and 
similar commodities the total value being in loon 
70,000,000 1 Formerly it was mainly n grazing country, 
but of late venrN crops have been grown extensively 

The wheat supplv from the Argentine has an interest¬ 
ing history As in other newlv settled countries -c g 
Onadu—wheat Is one of the earliest crops the newinmcr 
grows, because It requires but little capital and trouble 
and is always saleable But wheat does not nereminlv 
remain the staple crop, in the more closely settled parts 
of Canada mixed farming comes into greater prominence, 
and in the Argentine wheat gives place to lucerne, ^hich 
\ickfs valuable hny, and Is also excellent for cattle food 
In improving land, the usual method Is to plough It up and 
sow maize, then linseed, then wheat, and finally lucerne, 
which is left for hav and the cattle, the colonist moving 
on to break up more ground There is this difference 
between the Argentine and other new countries, that in 
the Argentine mueh of the land is already owned b> 
absentee landlords, who put In a manager—common!v on 
Englishman, who does well as a rule—but do not them¬ 
selves take any part in the development The system Is 
admittedly bad, but It is a legacy from the old days, and 
Is not easily displaced The agriculture Is, however, 
sound, lucerne enriches the soil In nitrogenous organic 
matter, and leaves it In a fertile condition for any sub¬ 
sequent arable crop that may be taken 

Geologically, the surface of the country is mainly derived 
from Tertiary and later formations, the Archtean occurs 
only in small and isolated patches, the Silurian occurs 
extensively In a few districts, the Devonian runs from 
north to south, nnd contains a certain amount of coni 
the lower Trlassic has not yet been found, but the Jurassic 
has, and agrees well with the formation as found else¬ 
where It Te, however, not prominent In the Argentine, 
and has not been found east of the Pampean ranges and 
on the plaint The Cretaceous system Is well marked, 
running north to south, but does not cover a wide tract 
of country The great plains and the Pampas are formed 
of loess, a fine-grained sand varying from light to dark 

1 Joeiml oftbt Poysl Soclilf of Arts, Dtcrabtr 1910. 

Armdu Kspnhtlc—Aericafainl sod PMtonI Cauiu of tbs Natfcn 
St se Cto iaff tog sad Aari wp wrs la T90S V*L L, Stockbrsadtag, pp irifl+ 
m i fd- a, AgtonhOT, x+441, voL UL, UooofT«f±vpP tcv+7*S+ 

livistock sad Agrtcalrsml Cm of (k Aimtloa P-vubHc Mar, 
speA 3 maps, (Bonn Aim Anrradno Motoorotaslcal Office, 190*) 
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grey In cotour, and containing calcareous nodules, the 
origin of this deposit is not settled, hut the current idea 
seems to be that sea water, fresh water, and wind have alL 
played an Important part In Its formation One general 
feature is that the soil Is so rich In salts that it not 
Infrequently deposits a white efflorescence containing, 
sodium chloride and sulphate with other salts Nine 
different groups of flora are distinguished the Antarctic 
forest in the south, consisting mainly of beech with some 
cypress, the Patagonian, In a dryer region, comprising, 
herbaceous plants, shrubs, and trees, the Pampean, In a 
moister region, absolutely without trees, consisting of 
Grammes, Composite, and Legununoaa*, then further 
north, in another dry region, the Chnflar, or bush flora, 
especially mimosas, and further north again the sub¬ 
tropical region, the gardm of the Argentine Of the other 
four regions, one In the north-west is desert nnd one in- 
between the rivers is bush Why the Pampas should be 
without trees when trees occur in the surrounding dryer 
regions Is not clear 

turning again to the agriculture, cattle nrc of great 
importance, but sheep, as in other countries nrn diminish¬ 
ing in number The slock is being steadily improved; 
some of our best pedigree hulls and rams are imported* 
and the Argentine buyer never hesitates to secure what 
he considers suitable animals, whatever the prue may be 
Tlie decrease in the number of sheep is considenble, antf 
is attributed to two causes rertain “ worms ’* have- 

f iroved very fatal, and the sheep hnvt been found to injure 
ucerne, nnd therefore have lost favour with the 
j eitancieroa Thu result con only be regretted, sheep are- 
I ns much wanted ns rver, and they are a ver\ \11unble- 
| support for the agriculture of *i country To rut them 
out is to narrow the basis on which the svstmn of ngrl- 
J culture is built 

It Is clear that the Argentine has some serious problems 
1 to face, but the rapid tncreusi in its volume of trade ^nef 
in its area of land undtr cultivation mstifles the hope thnt 
continued progress will be made, nnd that the rounlrv wilT 
still retain its high rank among the food-producing 
codntries of the world 


METABOLISM IN DIABETES MFIIITOS » 

"THE depth of the tragedy into whirh ihe most recent 
** investigators of the disease “diabetes mellitus,”" 
Whose observations are described in the memoir referred 
to below, have inquired, is sufficiently indirited b> the 
fact that seven of their ten 11 severe caw s " h im died 
since coming under observation in Ihi early pnrt of iqo8 
Diabetes Is considered ns being prim inly t disturbanie of 
nutrition tending to develop a condition of starvation, and 
yet it will be noted thnt in six of these nses the fatal 
result is attributed to “ diabetic coma " Diabeth loma 
is in no sense due to any deprivation of nutriment experi¬ 
enced bv the central nervous system, but rather to a ver> 
real poisoning assignable to an appeinnce in th* blood 
of unusual chemical compounds or to an appear mre of 
compounds In an unusual quantify which arc normally 
present only in minute trxros Nutrition, In short, is not 
only deficient, leading to a great emaciation of the 
patient, but is also disordered, hading to death by 
internally developed poisons Medical treatment of this 
disease! Its causation having been fully developed pnor to 
the arrival of the doctor, is therefore directed to maintain 
nutrition In very adverse circumstances by expert adjust¬ 
ments In the diet, and to secure the elimination or at 
least neutralise, the effects duo to the presence of these 
poisons As a valuable contribution to our knowledge of 
the principles underlying such treatment, this account of 
the extremely precise and varied observations of Benedict 
and Joslin will meet with a wide welcome 
Fveryone, taught by numerous and by no means reticent 
guides to the true ritual of diet, Is aware that diets neces¬ 
sarily contain certain nitrogenous materials, “proteins’** 
and certain non-nitrogenous materials, “ fats ana carbo¬ 
hydrates " Almost as many know that the diabetic 
patient la Incapable of dealing with more than a minimat 
quantity of carbohydrate material In his alimentary 

„ 1 h Vibste BUffitw." By F 0, fewdkt and B. P 

J«Hn. Pp. ri+i** (Washington, V 9.A. Cvnegl* IntiliatWm, ipro.) 
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<nnul uirbuhwlrate* are dealt with a* ifhncntly as ever, 
nnd 1 he iutfir into which they are there converted is 
absorbed jniu the body-fluids in normal fashion there 
i*4, hmvixtr, re isnn to believe that, once in the bod)- 
Jltiids I His sugar has almost completely lost its normal 
sigtulii me* Instead of being the most readil) available 
of tilt fuels that are oxidised, and together form the onl> 
sourip of * nergy for all the mechanical work performed 
by rhe IhvIv, and within the constituent parts of the hodv, 
this sugar is now an almost usi less ronimodin, and is 
furfhtr a harmful adulterant tending to aitumuLite within 
boundnru s through which it is swept nt none too gri at 
o pan b\ mechanisms primarily adapted for the exert tion 
of a diffennt class of material 

In addition, too, there ih the sugar which is forintd 
within the tissue-cell* by chemical chang* in tht proteins 
tlut form nnothi r of the absorbed fuels of the hod\ I his 
forth* r quantity of sugar has the same chnnctnr mid 
m<els with muth the same nltcrntion in stgnlfiifliiM, and 
*0 it followb that the protons absorbed from tin diet and 
the pruh nib formed within the bo<l\ ci isc oil ibis ariount 
to pussi ss their original vnluc to the (xwioim Nor is this 
nil sine* there js some r* nion to believe that the remaining 
class of fuel, the fats, is—th h prob ibh ik i second ir\ 
tonsequfiKL -not so well dealt with is norm lilt Incom¬ 
plete oxidation of the fats is by some nt It 1st ionstd*red 
is in pin responsihb for that rancMn> of tin blood which 
fin illt di ternunes the onset of dmb<lu conn 

i h* putur* of troubb due to th* sp manifold disturb- 
inn s in tin utilisation of full must lx liuimd ivtn still 
more glinmillx if the comlusinns of Hentrii t md Joshn 
are to iru et with ncieptance 1 hex find tint tin clnbetu 
patient is tin site of more extinsne process* s of oxidation 
tlun thi normal person in smiihr nmunst inn s Nothing 
that the\ tn\ privinix us from continuing their siuemnit 
into ilw net * ssnrv rgroll in, lhat the M i flu inn v ” of the 
mte rn il miilnniMiis of the ihibftir pniunt is Inxvmri 
Within thesi p itients a great* r usnge of nx\g* il uni w isti 
of he it accompanies such perform inns of iwnhtnic'd 
work, such internal dispUumonts of nmtur is xointicle 
with tin periods of rest dumig which flirst ohsc n il ions 
wen made ) lie dmbetu patn nt nlruidv Hindu tp|Ml bv 
hm incapacity to utilise fuel, is still further Hindu tpped 
by the imnsNitj for utilising a greater qu intit\ of fuel 
Now, in thi prisent writer’s opinion, there is nothing 
in the ir experiment d remiUfl to support smh a conclusion 
further thin the point where tin. same f it t is mmi is 
true for the normal person with the simn Tdaimn hdween 
l>odi-surf ice md l>ody-wright Benedict and Joshn do 
indu'd themselves discuss the possibilit> tint thi peruhinty 
which they discover in the diabetic patient is no more 
than a peculiarity of the emanated prrson, but they dis 
miss (his possibility as incapable of * xplanung chflfirmres 
of th* mngmtudi ine\ observe It is n pit\, hnmixer, lint 
rhex hn\e not brought their opinion to the test of a 
quantity i ve calculation, since the point is of gr^af import - 
ami to our knowledge of the normal person is to our 
knowledge of the dnbetic patient If it is true that In 
this respect the dnbetic pntunt is no more and no less 
than an exaggerated normal person, then phxsiologv is 
obviouOx m their debt for an extension of phx'unlogu.al 
inquiry to limits not readily attainable m the ordinal - ) 
wu 

I his xerx definite statement of opinion is, it ih held, 
based soundlv upon th< fact that their rxp« nment il results 
max be reft rred to several criteria other than 1 he pnr- 
tuulnr one used by the authors, which not onl\ bring 
the diabetic patient on to the same level of xalur ns the 
normal person, but nl*> serve to mnke the results obtained 
from their normal persons far more congruous than the 
<uthors have made them appear Indeed, their suspicions 
might well have been excited bv the fact that their method 
of arranging the experimental results (per kilognm of 
bodx-weight) leads to greater discrepancies when d» aling 
exen with normal persons than nrc found when the results 
are left in ^thr form they were actually obt lined (per 
individual person) 

The Interested reader of these most valuable experi¬ 
mental d|fa, and the authors themselves, will gam rather 
than ^'xveTevpect for the exact outcome of prolonged, 
highlx Willful, and enterprising labour when (hex observe 
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the manner in which the results can bo marshalled llUO 
line by the adoption of a new artifice This will be fouRO 
to be the case when the quantities of physical and chamcal 
change observed per unit of tutus are divided, not by W 
(the weight) and expressed per kilogram, but by H U W 
(the height multiplied by the cube root of the weight). 
Whatever the meaning of this new divisor and form of 
expression, It is b fact that it places the diabetic patient 
upon the self-same level os the normal person so far as 
his dissipation of heat and oxygen requirements ore con¬ 
cerned A xrrry probable meaning is that the results arto 
thus referred to the extent of the body-surface, and that 
per square metre of surface the loss of heat is the same 
Accepting for the time bung this probability as a fact, 
then the surface of the bod\ in the cmaonted as In the 
normal pc.rt»on is equal to ao II Making use of 

this formula, we ran express the results of these experi¬ 
ments as is found below —- 


hxatmncd in the “ 


Severe cases of dinbotrs 
Mild cases 
AH (.flues 

All normal persons 


He t (knlorraq 
(UftAipftlwt per 

kllournm and 
per hoar 


Chair Calorimeter 

Heat (kalarln) 
dim pftted per 
■quire metre 
of surface 
per hour 
1 90 40*31 

I 2 1 3&8'I 

• 33 39 

1 21 30-qfi 

J S MArOONALU 


T]lb 1 th ALih IN CORSICA 1 

D R I U(-tRN^ has made an elaborate study of the 
p’ vsiography of the mountains which occupy so 
large a part of Corsica, and culminate about 2700 m 
above sea-kvil Brought up, evidently, at tho^feet of 
Prof Ilrhckm r, he has no diffii ulty in recognising the 
pre-glaiml valli v floors ind thi successive deepening* due 
to the advancing glarn rs of tin firing, Mmdel, Ribh, and 
Wilrm times T he txisling moraines, of course, chiefly 
hi long to the last of tin m , and hi Is able to identify, as 
has been done, in thr Alps, th< ltuhl, Gschmtz and Daun 
st iges of n treat J in height of the anow-line appears to 
hive xnned with thr localil), but was guicrally rnthrr 
lower than ill Lhe southern p irts of the M intime Alps 
in more than one plan it whs ibout 1650 m , which would 
signify u srnlivel tunpcritun nearly 17 0 P lower than 
that of Ajareio at the pn sent day In the valleys, 
t* rminnl murnines occur, this*, of course, being at various 
U vein, for example, in on* iuse at 1350 ni , m another as 
low ns 750 m 

As the dieptmng of the valleys, acrordmg to Dr 
I uci rn 1, wns h fc iturc hnnlh li ss notable than In the 
Alps in one vail*) it muiunted, during the Mindel and 
Rtss eplwxles onl), to is muih ns 8^ in—the advances 
of th* nr gavi rise to gn it masse* of gravel, form¬ 
ing timers in \.W lowrr disincts rath of which the 
author assigns to its proper d it* Nothing could be more 
comphte But perhaps some sceptic.* will suggest that 
though a cliff terran on 1 vnllev flunk indicates, not onlv 
a deepening, but riso some rhange in the renditions of 
iroHion it dors not prove i glxcn r to have been the agent, 
and that in Corsica, as in the Alps very much that is 
set down to the work of iu may quite as well have been 
pre-glacial 

The second part of Dr I ucernu’s memoir discusses the 
sea-level in Corsica During the Glacial epoch the island 
was gradually rising, nnd n raised beach or terrace corre¬ 
sponds with each of Us episodes The Gllnz terrace, near 
Ajaccio, Is about 70 m above sia-lrvH, the Mmdel nearly 
40 m , the Riss about 27 m , and the Wurm perhaps 
13 m Even the Buhl IcvpI can be detected still nearer 
the sea The coincidences are curious, but spare does not 
permit nn enumeration of th< facts from which the con¬ 
clusions are drawn If thiy do not always convinre the 
reader, they will, at any rate, prove that Dr Lucerne’s 
memoir Is a most laborious study of Corsican physio¬ 
graphy 

3 Pr Roman Lacerna “Pk Finch auf Korslka m*d Has Varhalton d«r 
ezoftnw NatarltrftfU nit ri«m Ende DflavlA^it " f Abbandlnniso dor 
Lb Ckof*ai>M*cKtn fkwlkcbaft In Wkn w Band, 1910, Na Pp- 
vi + 144+afii ptatsa. (WUn R Lochnr, 1910). 
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TJt&^PROGRESSIJ E DISCLOSURE Or 11IE 
EgTIRE ATMOSPHERE Oh 1HL SLE ' 
RMkUtons dc la couche supirteurc cL l hydrogbne 
T ’AJWftE suivante en iqng nous avons d \zhmbuj i 
“ «,t mol, dtudid av c 1 m mtonts apparcils 1 s uics dc 
I’hydroghne et surtout 1 1 rue rouge H, C s rai 4 
©flj M lboKefc d£jA «ivi t 1 l spcctroh^lio^r iphc par 
Htk et E Hermann qui ont obtenu dc* result us 
fort curieux Ln 1903 lla ont roronnu qur av. 

Ha. H r H„ les pi s facul lire s n m nt plu 

briUaates par rapport iu fond iomm av c 1 
calcium, mus bont bouvent noire* tu conti airt 
Avec H«, lbold en iqofl on i tn plub tout iu( >ur 
des toche'i dr* vMi s d pcttles hgnts qui d nnent 
par foil 1 impress on n Up d un tt urbillun t qu 
Hale- a *k ntfs 1 i n dans une lonftfrtn 
•pdcmlo De plus its i i if, h de H. sont mi^ni 
fiques et tr£s ri hes n f ns H^l ids 

Cependant tes unices in/nn n * de II, t»oit 
obtenue* par I isolem nt d la r u ntierr t j i 
annoned en iqo8 qu lies d \ umt Mr un mflan^ 
de deux ou tiois un i^es <t couches distimt s 1* i 
effet d apr£s Row la i I la raie H, <st doul 1 n i 
renversM* comm h n K du c ilcium m i s pi 
faiblemenr Si hir^, ur av r Job p rti s d/^r U 
eat x A 24 rt f A qo sins rrs nifrmes p irt s II 1C 
faut done s ilkn lr t dcs un 1^ s qu lqu p £ 2 *** 

difWrentes lorsqu in is le les differ nt s p irt 
de la rair 

Or nous avt ns vtr ft n tt n it 1 fait t 
mftme contru ni nt 1 nolr it lint Is d ff 1 

once* rntre 1 s im ij,n d 1 hydrogen * > it r lit ve 

ment plui ^nnd s qu iv 1 le 1 d u n 

I es r^suitiis exacts sont lex suivants — 

SI on isol v H 11 parti ddgridi^r piIs 
bordfc qui lurr poid A K du calcium \ ui 
distance du tenir cunprso rntr ,V ft et AA 
d'Angstrom < n 1 1 r ult u do 1 c cst \ d 

les plages fa ul 1 r s no res par rapport iu fold 

Avec le milieu do rhaquo moit 6 ontro 1 s d s 
tanco* ,V* et d \ igstrom 1 im ig ost touto 

different ellr cfTic Is pr lcjpiux in fir s is 
images umifru i n s d 1008 t n p irt ul r 1 
groupementb d | t l s ligncs qui -Histitu nt 
quo Hale a app \( 1 S?fir T rft 1 

Enfin avu 1 c ntio do h ni on n u 1 
troisitmc imi*, d fT^r nto d s d u\ autr b ai 

coup plu* pM 1 1 s mpli qui orr spo id A 1 1 
couche supdricurt dt I lndro^nc 

Or et co point 1st important cetto mu dt 
Image offr 1 s mC nes filam nts no rs quo 1 i 
couche K, du calriu n Quant au\ phgrs fin 
latres *ur tt im ig piles no *>nt jimus nor 
malb hnlhnt s pH s sont moms Meidues qu iv 
K, et corr spoident iu\ m »\imn dr lum ^rc 1 
cet minus plag s dins li touche K m ixim 1 q 
different d c uv drs ok hes K a rt K Ins 
parties les plus noircs tt lrs p irtirs les plu 
onllante* sent Ips in^mps (Voir lrs imago* con 
jugutea dp K el d H obtenurs lc 11 s ptrmbi 
1900 les i 1 mars tt 11 avril rqio ) 

De plu* nous ivois Isold aussi Ir* different * ^ 

partir* dr 1 1 r ue II 1 e H. d 1 hydroefcnr morn 
dlevde dans 1 atmosphere quo la raie H* l nou* 
avons obtenu des images qui montr nt pnsque I 
excluaivement les phg s facuiaires en no r comm 
la partie ddgnd^e dc la rale rouge 1I« et qui 
correspondent done A une couche basse 

Finalement on e*t conduit & rondure qu 
rhvdrogAne offr comme le calcium nu moins 
trots couches d btiucte* superposes qui sont pour 
la premiere foi* clairement separdes I 

Cependant dans u qui prdtdde j it expltqud lc* 
diff^nentes parties d une mdme rate et 1< s diffdr 1 — 
ente* images par le jeu ordinaire de 1 Emission ft 
de l'absorption dans les gaz on admettant coramr 
■1 eat naturel que li dcnsitd du gu et la largeur 
de la raie diminuent lorsqu’on s’dldve dans 1 atmo 
tphdre Man on r object6 que la dispersion anomak 

1 bUcrmrw (Utiv^rad «tH- Roysl Insritat on of Cr*»t Brin n «1 Tr Hay 
Janata, 1910 by Dr B DsnUadm Membra da 1 loaUtoi Cootin iad from 
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pouvait jouer iussi un rdle et espliqutr au moms 
in pirtic Us particularity d ^ inures Oi t mon avis, 
la dispersion inomale ctrtes dot intiiv 11 r mils faibk 
mint ct cst ndgligdablc dins un pr nii^r etude Les 
nitons sdruuses \ 1 appui dt iMt »**s ltnn seraicnt ici 
lrop longues A dlvdoppri 1) a II urs si t n a ritonnu dans 




( oochc * 11 «ncurc da 11 ydroguw 


\ 




Couch* woyt u w da I hydrogen* 

Plate II —Isugei du jj uptombn 1909 

le laboratoiro la dispersion anomile avec la laic H. de 
I hydrochne on ne 1 a pas constatdc avec les 1 ins du cal 
cium Ue plus comme le centre de lu raie ne subit pas la 
dispersion anomale 1 objection ne s ippliquc pas au\ in \ges 
de la couche supdneure qui nous ocLUpent surtout 1 1 
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Lee filaments noir* qui se retrouvent let mAmei avec le 
calcium et t HydrogAnr M>nt bicn un dldment earact6rutiquo 
dot couches aupArieures Quelque* una avaient 6*6 d4jA 
entrevus ou signals par Hale dans let premieres images 



r ueb* *up^T eur* du calcium 

r “> 



Coach* ftptfneure d* 1 bydraftsa uS Uog Ss k one psuu portion dc U couch* morns* 
Pull 111 da »i man 1910 


coq^k'ir* de K et de H. sous 1c nom de longs floccult 
et ptfsentts com me dOs t 6s probablement aux 
couches dlrvdes On a en effet dans conditions h*s 
filaments ks plus important! dont lx raie noire est U6s 
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Urge En fait la reconnaissance compute das flUoMDte et 
dc leurs propndtds ra peut Atre abordeo qu’avao las Uifn 
mimes de* couches supdneures 
Un autre 616ment important de ces derniAres couches est 
la plage faculaire bnllante qui ae retrwm «u 
mime point que sur la surface, mats awe dee 
formes dUTArentes 

hn r6sum6 si on considAre let quatre couches 
formAes par la surface et I atmosphere let parties 
lea plus bnllante* restent au-dessus des facutes 
Mats le* parties lea plus noirea ont de* positions 
trA* diffdrentes sur la surface et dans la rouehe 
supAneure bn bas it sont les tatties et en haut 
cp sont lea filaments qui ont unc surface noire 
total* sup6neure & celle des taches It convient 
tie mesurer 1 airo des filaments aussi exacteraent 
que celle dfB tschrs 

J?4 cherehes sur les mouvements de l atmosphere 
bpectro enregutreurs des miesses 
Le filimcnt noir attire sur tout 1 attention et a 
bien com me il 1 6t6 dlt plus haut une unport* 
1 nee au moms 6giie A a. lie dfh taches Quelle 
est done 1 or g ne quelle tat done la nature de 
ls longues I gnes noires 7 Unc rAponse prAcise 
tbi bum diftiui <_t il sufht dr rapptlir noire in 
certitude A 14 gard des tacmes qui sont AtudiAes- 
depim 300 ms ( tp ndant avec le hlament la 
recto ri he p ut Atr plus facile La surface qui 
portc la ta h st ri nipriM* entre 1 mtArieur du 
bol il qui nous lihappr 1 les touches bnsses com¬ 
ply les de 1 atmosphAr mnis la couche sup6neure 
A laquelle est I16 Ir filament est plus fibre plus 
d 4 gjg 6 c» et p ut avoir unc structure et dew mouve- 
ni nts plus simples 

tt en tffet nous a von* obtenu r6cemment A 
Meudon sur le filament quelquts rAnultats dtgnea 
d intf rtt et „rfl < 1 1 emploi a un apparcil sp6ua1 
iwganis6 jusqu 1 \ Meudon seulcment et appeltf 

S ptetro enr treur dts vttesses Cot appareil 

que jimploie dcpuis 189a a 4 l 6 en 1907 large- 
ment aniAlDrA II dAtAle com me son nom 
l indiqu 1 s mouvements ridiiux des vapours 
sohins n jnxi iposant les petits spertres de 
se< tions sin cess ves Aquidistnntcs sur le duque 
solnrc nv une scconde fente large et d s mouve 
m nts d si ntinus *u tomatiques C 1 enregistreur 
r st un complement obligA du spectrohAliogr'iphe Ct 
est au moms mssi utile 11 dAcAle outre les 
vittsses nd lies les formes gAnArales de la vapeur, 
les dAts Is de h rue entiAre et en particulier la 
largeur de 11 rut s 16 t largeur t tk* vsnable (Tun 
>oint A I iutre de 1 aslrr 11 rAvAlt les points ou 
e spetfrohAhognphe st in dAfaut car ce dernier 
ne ptut iv et un f n(e dt largeur constante isoWr 
txactement un ru de largeur variable en un 
mot il enr gistre tous Its AlAments qui Achappent 
\o &pectroti6hogriphe et permet d interprAter 
sdrement srs result its 

Sur Ipb 4pr uvts obtenues svec la raie K. 
1 examen 1 1 ceil nu montie aussit6t que les 
mouvement 1 idmux sont en g6n6rdl plus notables 
sur k hlament que sur les points voisins parfoin 
m£me toutrs les rues K, du filament sont inclines 
dans le mAme sens ce qui annonco un tourbillon 
A axe horizontal qui peut 6tre oppo*6 au tourbillor 
A axe vertical admis dans les taches Mats k 
rettc agitation sucvMe com me avec la tarhe, un 
calme rclatif Si alors on mesure avec soin lea 
dApHcements et la vitease radiate de K, torsque 
la vapeur est au centre du aoleil on trouve que 
la vapeur est ascendante et avec une vlteste sou- 
vent sup6rioure A la vitease 6quatonale de rota¬ 
tion (soit 2 km par seconds) Le fait a 6t4 
v6rifl6 sur plusieurs filaments Les tarhes et lee 
flloments mu A part les vitesaes verticalet dam 
Ka couche supdrleure sont notables et sou vent du 
mAme erdre que la Vitesse dquatorlale de rotation 
La grandeur de ce mouvement vertical dtonne mol ns si on 
remarque que la masse de gar qui eft I’atmoephAre repose 
sur un foyer Intense d< chaleur 
Dee metures analogues ont 6t4 fattes avec aoin au centre 
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du lobLttr 

L* vapeur 
ft l«r par 


1m fecules et let floccub et le rlsultat a ltd 
contraire, a un mouvement 
parties relativement no 1 ret autour sont 

__ D'utie mani&r© glnlrnle aux paints brillanU 

4# llmage K, do la couch© supdneure, U vapeur 
descend, ©He monte 14 ou 1'image est relativement 9 
•ombre > ea qin art asvez logique, car la vapeur 
qsd dw c w d m oomprima et 9 dcbauffe , cell© qui 
lObnte se ddtend et ee refroldit 

Cftta propridtd roconnue dlj 4 sur un grand 
oombr© d’lpreuves e«t important© car el It* 
oxphrae la structure spduale ae ces couches atmo 
ipMrfquefr qau s'annoncent comm© divisdes cn 
courtnU de convection juxtaposes, txactemcnt 
cOmm© les ltquides de noi laboratoires chiufllb 
unifonndmeitt par le bus 

Lea floccub bnllant* forment souvcnt sur un© 
dteodue notable et a\cc nettetl dps polygones 
juatapoedi par lours sommcts et tout qemblxbles 
aux polygon©* qui constituent les cellule* tour 
btUone de* liquids* ai bien dtudides en France par 
Bernard 1 Gomme It vapour descend sur 1 s 
floccub bn Hants et s Hive dins deb intcrvallrs 
cheque polygon© solaire est au*bi uno cellule tour 
billon Quant aux autreb floiculi du mfime vl ll 
its offrent des poly^on^ moms nets ou inconipl ts 
ou enoore man plus rarement ont des formes tout 
4 fait irrdguildres 

D’autre part les filament* et ilignements sont 
probablement la lim it d tourbillons ctllulairos 
plus grands superposes iux prdtddents dans la 
couche supdneure < t dont les taches oc uperaient 
Ip oentre Cette di«>pos tion est en iciord aver les 
mouvements de ietu couche prls d * tidies 
reoonnui par 1 astronome anglais Evershed On 
> ©xplique alors an Client pourqun les tnchfs sont 
de# points et Its filaments des lign s parfois trls 
longues I a quest on par ces rethtnh s est done 
dljff un peu lclan< ic elk stra sembl t il cluci V 
comptttement par des mesures continue* de vitews 
radiates mesurcs Itendues au disque entier de 
1'astre et malheureusement trls longues 

Reconnaissance ths filaments ^olairn 

Je ternunerai pur une nouvell© propriHl des 
filaments rlcemmtnt reconnue 1 Moudon et publilc 
L obaen atoiro a dtj 4 les imagts do la coucho 
euplrifur© pour plus d 20 rotation* intilres dc 
1'astrr et il est possible d Itudier H distribution 
d#s filaments 11s ipparaisscnt u tout s les lat - 
tudea man aux piles en gtnlral lls sont groupls 
eur unt courbc plus ou moms circulxire sou vent 
non confondue a\ec un parall&le et qui ent >ur I 
pile Cette courbc pol ure de filaments est p irfois 
nettement de«mle au deux plies rams cn g^mfrsl 
elle e*t nett© seulement 1 un seul et se dlpl let 
d'ufl pll® 6 1 autre Cette courbc polairo Itail 
particuhlrement nette et forte rn avril dernier au 
sud (\oir les dtux images du 11 avnl et la 
4 qui reprlscnte 1 a filaments de quatro jours 
rents ) 

Ces filaments pol ures sont accompagnls de 
prolmmences et sont n accord avec les maxima 
eecondaires dc preeminences qui ont dlj 4 (W 
•fjpiattes aux piles Ilb peuvent uissi Itre en 
relations avec la forme pxrticulilrc de la couronne 
eolaire au moment du minimum et avec 1 imlin 
olson sou vent oonstatle de 1 axe coronal par np 
port 4 l*axe ordinaire dc rotation 

Parfois, la courh pol ure est accompagnle du 
tiM de 1 Iquattur d unc bgne de filaments 
paralllles. qui est rlunie 4 la courbc par dec fila 
ments ou alignments inclines et on a ainsi une 
disposition analogue 4 cell© des bandes dc la 
plamte Jupiter 

Enfin la zone polaire de filaments ou la vapeur 
coome on l’a vu plus haut est ascendante peut 
4tra rtpprocMe d© la zone dee taches et facules 


voibine de l'lquateur et ou la vapeur est au contrair* 
descendant© On est conduit 4 supposcr dans la couche 
buplricure une grande circulation mlndtenne un grand 
courant glnlral ae convection analogue 4 celui qut exist® 


panic* 

pile s 



Couche m per cure d calc urn 



CoHQfas »up©ri*art ds 1 miia 

PlateIV -Ii 


■tiengfe X vm pstuo paruade la condw moyanaa 
da 11 svnl 191a 



powhsUsn v«r 
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final* pint 1 


t ploi grande < 


sur la terra dons cheque him 1 sphere entre la latitude de 
J 5 ° 

I e temps mangue malhfureusemcnt pour dlveloppcr 
toutes lee conslqucncei de ces promtlree observations 
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fiha Ant instalment of a gift of 20,000! made to 
IMven* hr 00 condition that an additional 8o,oooi 
, Was raised. The 80*000! baa now been tubacribed, and 
the amount 54,200! haa been collected The total amount 
la to be added to the endowment fund for the general uses 
> ef the University Mr William B1 odgett haa given to 
Columbia University two farms near Flshklll, NY, to 
be used In connection with the work In agriculture By 
the will of Mrs. Martin Kellogg, Yale UnlveriKy receives 
a bequest of 10,000!. from the estate of the late Mr 
Martin Kellogg, who was formerly president of the 
University of California 


Loan Curzon or Kedlkston was on January 35 in¬ 
stalled as Lord Rector of Glasgow University The sub¬ 
ject of his address was “ East and West a Retrospect 
and a Forecast " After a brilliant review of the ethno¬ 
graphic and historic differentiae of Asia and Europe, he 
proceeded to estimate the probabilities as to their future 
relations Some had argued that we in Europe " have 
given to Asia little that she values, or, if left to herself, 
would not cast away Our education, it Is said, she has 
only borrowed to turn against us, our religion she re¬ 
jects; our civilisation she despises, she Is indifferent to 
our science, she will manufacture our implements for her 
own protection, she will dispute our hegemony, defy our 
authority, dispense with our agents, undersell our produce, 
and end by annexing our trade ” Lord Curzon gave in 
detail his reasons for disbelieving this prediction Among 
others, he recalled the fact that '"the inventions of scicna., 
which We arc told that the East Is to retain for its own 
selfish use, are not confined to producing the comforts, or 
conveniences, or even the destructive implements that are 
employed by man They have, 00 the whole, a unifying 
and softening influence The electric telegraph, the rail¬ 
way, the steamship, the Press, the post, travel to and 
fro—all these are agencies which tend to bring men 
together rather than keep them apart Medical science 
has shown Itself to be so valuable an Instrument of social 
Influence and fusion, that it has been permanently grafted 
on to missionary enterprise The common share in this 
heritage of science would render it very difficult for the 
Fast to shut itself successfully off again from the West, 
or to pursue a policy of selfish exclusion Even were the 
dependent portions of the East to recover complete 
political autonomy, the Western would be a]wa)s 11 within 
Its gates ” " Some of those whom I have tho honour of 
addressing here may be called on to play a part in the 
future evolution of the great drama which 1 have 
endeavoured to describe If so, I would ask them to bear 
In mind three things—never to look down on the East 
or the Eastern, to remember that the progressive eleva¬ 
tion of the East is still the noblest work with which the 
West is charged, and to realise that each individual 
European In Asia is not merely a soldier, but a standard- 
bearer of his race In a Chinese temple at Canton there 
Stands a venerated gilt statue of n man with n benevolent 
expression on his features and a black hat on his head 
He Is supposed to be the Venetian Marco Polo, and to 
be thus honoured by the Chinese because he taught the 
West to understand and to respect the Fast Be it yours 
If you have the opportunity, to earn a similar reputation " 
A coNraUNCE of about forty delegates of the provincial 
Joint committees of Furopean schools In India was held 
early In January at Calcutta, under the presidency of Sir 
Robert Laldlaw In addition to delegates from every 
province in India, including Burma, we learn from the 
Pioneer Mml that several prominent education officials 
were present and took part In the discussions Several 
speakers pointed out the inadequacy of the educational 
facilities offered for the children of Europeans in India, 
and eventually some fifteen resolutions were adopted 
One resolution urged that In view of the great and in¬ 
creasing difficulty of finding suitable occupations for the 
children of the domiciled community, as well 89 for other 
and higher reasons, this conference regards it as urgently 
necessary that European schools should be enabled to 
provide a more efficient and complete training, physical 
and Intellectual, than#they have hitherto given, and that 
Jo such Improved general education should be added 
Instruction especially devised to prepare scholars for their 
photon professions In life. Another recorded that the 
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conference regards a more efficient staff, especially in the 
lower classes of schools, as an Indispensable condition of 
improvement In education Whilst considering It neces¬ 
sary that for the present qualified teachers should, as 
hitherto, be brought from abroad, the conference regards 
it as equally necessary that such efficient training should 
be provided In India as should make it possible for locally 
recruited candidates to equip themselves fully for the 
teaching profession, and, further, the conference considers 
“ that every qualified teacher should enjoy a reasonable 
salary Increasing with long service, some provision for 
retiring allowance, and fair security of tenure " A third 
resolution pointed out that the conference regards the 
adequate and complete education of the domiciled com¬ 
munity as one of the primary responsibilities of the 
Government of India, ana considers that In view of the 
necessary larger cost of that education the Imperial 
revenue must bear a larger share than heretofore At the 
same time, it acknowledges the duty both of the Christian 
churches and the domiciled community to assist the 
Government financially and otherwise to a much greater 
extent than In the past Regarding the curricula of Indian 
universities as unsulted to European students, the con¬ 
ference strongly urged the establishment of a Central 
European College affiliated to the University of London, 
and staffed, for the present, bv fully equipped teachers 
from abroad To this college, ft was decided, may suit¬ 
ably he added classes for the training of secondary 
teachers 


SOCIETIES AND ACADEMIES 

London 

Royal 8ociety, January 26.—Sir Archibald Geilue, KCB , 
president, In the chair —Major P A MaoMahon 
Memoir on the theory of the partitions of numbers 
Part v Partitions In two-dimensional space —Arthur 
•ohMSt nr The origin of magnetic storms The paper 
contains a critical examination of the theory that mag- 
netib storms are caused by streams of electrified corpuscles 
ejected from the sun If the electro-kinetic energy of such 
storms be calculated, it is found that, when the magnetic 
field produSrd is comparable with that observed in mag¬ 
netic storms, the energy is enormously great compared 
with that obtained by mere addition of the energies of the 
separate corpuscles Fven if during violent storms, when 
the magnetic force may be of the order o004 CGS, the 
corpuscles had an initial velocity nearly equal to that of 
light, the energy required to establish the m ignrtic field 
would be sufficient to reduce the speed to less than kilo¬ 
metres a second before the swarm reaches the eortn, the 
passage between the sun and the earth taking about a 
year In this calculation the cross-section of tfie swarm 
is assumed to be determined by the effective duration of 
the magnetic disturbances which it is supposed to produce 
If the swarm be reduced *n cross-section the energy belong¬ 
ing to it would be diminished, but for a given magnetic 
force the density of the corpuscles in the swarm must 
then be correspondingly greater This leads to the con¬ 
sideration of the effects of electrostatic repulsion between 
the particles It appears that if H be the magnetic effert, 
the electrostatic acceleration at the edge of a swarm of 
electrons must be greater than sxio 1T H This accelera¬ 
tion would be sufficient to drive n corpuscle In the first 
second through a distance equal to more than the diameter 
of the earth It follows that, even taking account of 
electromagnetic attractions between the corpuscles, a 
swarm of corpuscles, when sent out from the sun in a 
definite direction, would soon be dissipated to such an 
extent that no sensible magnctie disturbance eould be 
produced Finally, the electrostatir effects, whkh would 
be observed on the surface of the earth In each magnetic 
storm, are discussed, and here the calculation also leads 
to the conclusion that the theory criticised Is untenable 
If magnetic disturbances are produced bv nys emanating 
from the sun, it can therefore on!v be In an indirect 
manner We may imagine that the injection of corpuscles 
ionises the upper portions of the earthV atmosphere, and 
consequently renders the already existing electromotive 
forces more effective, or we mav imagine that the approadi 
towards the earth’s migm hr field of highly conducting 
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material containing ions of both kinds act* b> induction 
1 he effect of such induction would primarily be an Increase 
in the horizontal and a diminution of the vertical forces, 
while the currents induced in the earth, tending to 
dimmish the horizontal forces, would, owing to their inertia, 
die out more slowly, >0 that a semi-p^rmanent effect would 
be left after the storm This agrees with observation, 
but there are at present not enough data available to 
test the sufficiency of the explanation —Arthur lahustsr 
The periodicity of sun-spots In this communication, the 
sun-spot records of the last ten years are discussed In so 
far as they have a bearing on the results previously sub¬ 
mitted to the society It appears that the period of 479 
years discovered by the author Is confirmed, but that the 
evidence does not support the periodicity of 4 38 years, 
which had been previously described as doubtful, nor that 
of h 3b years, which during the first half of last century 
seemed active Attention Is directed to the independent 
discovery of the period of 4 79 years in the decimation 
rangp of the magnetic needle at Munich by Mr Oppen- 
henn —Dr G C llmpton and C S Wright Atmo¬ 
spheric electricity over the ocean This paper contains 
tne results of observations made on the voyage from 
England to New Zealand on Captain Scott's Antarctic 
ship the Terra Nova The investigation is divided Into 
four parts The first part deals with the electrical 
potential-gradient over the ocean It is found that the 
gradient has its chief maximum In the evening and its 
chief minimum soon after midday The afternoon mini¬ 
mum is remarkable because, though observed at many 
stations on land, It has often been ascribed to the dis¬ 
turbing effect of dust In view of the present results, this 
explanation does not seem correct The minimum, which 
is observed at 4 a m , and which has been considered the 
principal one in observations taken on land, is only feebly 
developed at sea The numerical value of the potential- 
gradient was found, on the average, to bo about 80 volts 
per metre, and Is therefore approximately the same as 
that observed on land The second part of thi investiga¬ 
tion deals with the quantity of radio-active products which 
are found In the air The observations show that these 
products are decidedly fewer at sea than on land, and a 
specially low value, both north and south of the equator, 
Is found In latitudes from 30 0 to 40° This is ascribed 
to the fact that the air in these latitudes is supplied by 
pure nlr descending from the upper parts of trie atmo¬ 
sphere, while It Is mainly the air which has passed over 
land which carries radio-active products with it In the 
third part of the Investigation, the number of free ions 
In the air are measured, and here again It is found that 
the Ionisation over the sea Is smaller than that over land 
In the concluding part of the paper the spontaneous ionisa¬ 
tion in a closed vessel Is measured Though part of the 
effect is ascribed to a real effect of nlr becoming conduct¬ 
ing bv itself, some of the results obtained indicate clearly 
thst when the ship near land was exposed to radio-active 
emanation, the observed Ionisation showed an Increase for 
seven I hours afterwards —Dr W H Yount The 
Fourier constnnts of a function In this paper the possi¬ 

bility of treating the Fourier senes of u function f(x ) In 
vnnous circumstances, as if it were convergent and 
Intcgrnblc term by term, when multiplied bv another 
function, in illustrated bv the application of this fact to 
the determination of expressions for and 

a» and h n denoting the Fourier coefficients of /(*), and 
q having n non-negative value The formula are shown 
to be valid for anv function that hss bounded variation 
In on interval containing the origin, and is elsewhere sum- 
mable, provided only that q is greater than zero —J A 
Orowthw The energy and distribution of scattered 
Rbntgen radiation Experiments have been made to deter¬ 
mine what fraction of the incident radiant energy Is 
scattered per unit mass of a radiator when primary 
Rbntgen rays fall upon It From the numbers obtained a 
value "lias hecn deduced for the number of electrons per 
atom of the radiating substance The value obtained 
agrees closely with that previously deduced from expen- 
flients on the scattering of homogeneous jS rays, being very 
^Vtarlv three times the atomic weight of the substance 
The distribution of the Mattered radiation has been 
measured It reaches a maximum toward* and back¬ 
wards along the line of the primary beam, and falls to a 
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minimum at right angles to this direction At any giveifv 
angle with the primary beam there Is always a preponder 
incc of scattered radiation in the forward direction This 
preponderance increases the more nearly we approach the 
line of the primary beam —Mrs Hertna AyrtM Some 4 
new facts connected with the motion of oscillating water. 
The author's explanation of the origin of ripple-forming 
vortices having ocen contested, she has mode further ex¬ 
periments to prove the two propositions on which it rests, , 
viz that when water oscillates over a submerged * 
obstacle —(1) during the whole of any single swing a , 
diminution of pressure is established close to the upper 
part of the lee side of the barrier, (a) while the water 
is falling below the mean level. In the naif of the trough 
where the obstacle is, there is a bade pressure against the 
flow on its lee side below the area of diminished pressure 
Experimental proof of these pressure conditions Is given 
by means of an obstacle In tne form of a hollow water¬ 
tight box, of which the top and one side are covered with 
thin guttapercha tissue diaphragms, the air being expelled 
and the box partly titled with water These pressure con¬ 
ditions cause a jet to flow down close to the lee side of on 
obstacle during the first part of a swing, and a vortex to 
form during the second b> upsetting the equilibrium of 
water in the lee of the obstacle, tnat would otherwise 
remain at rest The back pressuro extends only to the 
limits of this slack water, t e to the line where the lowest 
water flowing over the obstacle strikes the bottom A 
trough with an artificial end fitted with diaphragms Is 
used to show that such pressure conditions are not con¬ 
fined to submerged obstacles, but come Into existence close 
to any solid where water, in oscillating, Is moving away 
from it, and wherever two masses of water are flowing 
away from one another, as at the node of a stationary 
wave These variations of pressure give rise to Jets and 
vortices near the surface of oscillating water wherever It 
meets the end of a vessel, and at every node, it Is these 
jot* and vortices, and the streams that feed them, that 
cause the residual whirls previously found by the author 
In oscillating water Hie most Important proof of this is 
that when tho trough is rocked, so that there is much 
bottom motion hut very little rise and fall, and, conse¬ 
quently, only feeble jets and vortices, the author's residual 
whirls are insignificant, while Lord Rayleigh’*, beneath, 
develop to their full length and height even In deep water 

Qsological Society, January 11 —Prof W W Watts, 

F R S , president, in the chair—-Miss G R Watn*y and 
Miss E G Waioft The zonal classification of the 
Salopian rocks of Cautley and Raven atoned ale The dis¬ 
trict described lies north east of Scdbergh and west of 
the Dent fault Below are Valcntlan rocks (A and B 
divisions of the Stockdale shales) The Wen lock beds are 
most fully developed in some streams entering the river 
Rawthey from the south The detailed succession of these 
is given, and confirmatory sections are described in other 
part* of the district The Ludlow beds are found mainly 
In the northern part of the area, where tho geology la 
simpler A comparison is Instituted between these oeds 
and those in the Welsh borderland, and those of WenJock 
age in southern Sweden A description of a Cyrtograptus 
Internedlafe In character between C ngidus and C 
symmetneus , and of a new Monograptus from the Nlltaonl 
beds of Wandnle Hill, Is given in a palaeontological 
section —Herbert Bolton A collection of insect remains 
from the South Wales Coalfield Nine examples of Insect 
remains, all, with one exception, blattoid in character 
Seven are described as new species The insect remains 
are referable to three horizons, one at the base of the 
upper senes of the Coal Measures, and two In the upper 
part of the Pennant series The suggestion Is put for¬ 
ward that possibly Carboniferous cockroaches were not 
only phytophagous In habit, but frequented decaying 
Cordaltes leaves In order to feed upon the Splrorbls The 
presence of archimylacrld and orthomylacnd forms la 
considered Indicative of an advance In Insect develop 
ment in the British Carboniferous beyond the palao* 
dlctyopteran types, while their abundance In the Pennant 
and upper series of the South Walei Coalfield may Justify 
the hope of finding more primitive forms at a lower 
horizon in the same coalfield 



FfctttUARY 2, igil] 


NATURE 


463 


RoyftlMicroscopical 8oei«tT,January 18 —Prof J Arthur 
Hobmo^ president, In the chair—Prof J Arthur TVtoni- 
•oe Presidential address the determination of sex 
The president discussed, historically and cntlrall), hve 
theories or sets of suggestions (1) It has been suggested 
that environmental condition, operating on the sexually- 
undetermlned, developing offspring-organism, may, at 
least, share in determining the sex The evidence in sup¬ 
port of this has In great part crumbled before cnticUm 
and before the counter-evidence of cytologista and 
Meodelians {a) It has been suggested that the sex is 
quite unpredestincd in the germ-cells before fertilisation, 
and that it Is then settled by the relative condition of the 
gametes (as affected by age, vigour, &c), or by a balancing 
of the inherited tendencies which these gametes bear, 
neither ovum nor spermatozoon being necessarily decisive 
The evidence in support of this Is very for from satis¬ 
factory Yet in view of some sets of experiments, of 
R Hertwig in particular, It seems rash to foreclose the 
question (3) It has been suggested that the sex is pre¬ 
destined at a very early stage by the constitution of the 
germ-cells as such, there being female-producing and maV- 
producing germ-cells, predetermined from the beginning, 
and arising Independently of environmental Influence 
The evidence In support of this is very strong, both on 
experimental and on ^tologlcal grounds (4) It has bun 
suggested that maleness and femaleness arc Mi ndelian 
characters, and one form of this very attractive theory 19 
that femaleness is dominant over malencss, and that 
females are heterozygous as regards sex and males homo¬ 
zygous as regards sex Dut there are grave difficulties as 
well as very striking corroborations (5) It has bn n 
suggested that environmental and functional influences, 
operating through the parent (or, in short the parent’s 
acquired peculiarities), may alter the proportion of 
effective female-producing and male-producing germ-ctlls, 
as, for Instance, in Russo's experiments on rabbits This 
possibility remains tenable Prof Thomson argued in 
support of the thesis that there Is no sex-determinant at 
all In the usual sense, but that what determines the sex 
of the offspring is a metabolism-rhythm, a relation between 
anabolism and katabolism, or a relation between the 
nt'cleoplasm and the cytoplasm Many sets of facts con¬ 
verge in the Inference that each sex-cell or gamete has a 
complete equipment of both masculine and femimnr 
characters, of which there are doubtless chromosomic 
determinants It may be that the liberating stimulus 
which calls the masculine or the feminine set into ex¬ 
pression or development is afforded by the metabolism- 
rhythm set up In the cytoplasmic field of operation*! It 
may be that this metabolism-relation—between nucleo¬ 
plasm and cytoplasm doubtless, and likewise between 
anabolism and katabolism—leads, first and nerisKarilv, to 
the establishment of ovaries or of spermarles, and secondly 
either directly or through the gonads with their Internal 
secretions, to the expression of the contrasted masculine or 
feminine characters 

Paris 

Academy of Sciences, January 23 —M Annand Gautier 
In the chair—L E Strtln Additional remarks on the 
general laws of retarded or accelerated motion in ships 
— A MQnta and E LalnS The nitrates in the atmo¬ 
sphere of the Antarctic regions A senes of determinations 
of the nitrates in snow and rein in southern latitudes have 
been earned out by R E Godfrey, accompanying Or 
Charcot's Antarctic expedition Expressed in milligramw 
of nitric anhydride per litre, the amounts found varied 
between 0.1 and 0-4, with an average of 033 Then# 1 
results are compared with the data of Bousulngault In 
Alsace, Lawes and Gilbert at Rothampstead, and Milnlz 
■nd Marcano at Caracas, in the tropics It was especially 
desired to obtain figures for the proportion of nitrate In 
rain and snow during the occurrence of the aurora 
borealis, but owing to the absence of this phenomenon ot 
the stations occupied by the expedition, these data were 
not obtained —M Branly was elected a member in the 
section of physics In the place of the late M Gernez - 
Ernest looVMfon Jl system of fixed or w differential 
synchronisation An Improvement In the "system of 
governing recording chronographs The synchronising 
wheel, making approximately one revolution per second, 
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carries two poles of soft iron, and these pass at each 
revolution in front of two electromagnets, the latter being 
actuated by the controlling clock If the whorl carrying 
the electromagnets Is slowly rotated, a differential move¬ 
ment is obtained. If driven so as to moke one revolution 
in twenty-four hours, for which purpose an ordinary clock 
movement U sufficiently accurate, the synchronising wheel 
can be controlled to give one revolution per sidereal 
second The system can also be applied with advantage 
to the control of an equatorial —P idrwo First obw. rva- 
tions on the new star in Lacerta The spectrum of this 
star, discovered December 30, 1910, has been studied and 
photographed at the Observatory of Meudon with the 
arrangement already used for the study of the Halley and 
lnnes comets hive hydrogen lines are brilliant, and also 
a strong band about A **464 As regards the classification 
of this star, it might be either a variable star of long 

f ienod or a new star, the great brilliance of the hydrogen 
ines appears to rather favour the second hypothesis — 
C Russyan The system of generalised canonical 
ordinary differential equations and the generalised problem 
of 5 Lie —Paul Ldvy Differentials of functions of piano 
lines —U Olsottl The dynamical reaction of a liquid 
jet The dynamical reaction of the liquid jet does not 
depend on the form of the vessel in the neighbourhood 
of the orifice In the particular case where the jet Is a 
continuation of the axis of the vessel, the reaction of the 
liquid jet is entirely supported by the bottom of the vessel 
—Jean Bsoqusrsl Tne magnetic modifications of the 
absorption and phosphorescence bands of rubies and on a 
fundamental question of magneto-optics The nine 
different principal cases described by H du Bo is and Fhas 
are shown to be reducible to five, the anomalies are 
shown to depend on a faulty orientation of the cr>*ta) 
with respect to the optic axes —A Isnouqut Experi¬ 
ments in wireless telegraphy from an aeroplane There 
is no difficulty in sending wireless messages from an 
aeroplane provided that the sending instruments are 
sufficiently strongly built to resist the disturbing influence 
of the vibrations of the motor, and are sufficiently light 
in (ftroportlon to the supporting power of the aeroplane — 
Pierre Wslss The rationality of the ratios of the mag¬ 
netic moments of the atoms, and a new universal con¬ 
stituent of matter By the assumption of the existence of 
a substance magneton, possessing a definite magnetic 
moment, the experimental results of Kamerhngh Onnes 
and Weiss, Weis* and Foex, P Pascal and other workers, 
are readily explained Magneton is regarded as a universal 
constituent of matter —C E Qultlnum* The anomaly 
of the expansions of nickel-steels The effect of chromium 
and manganese in altering the expansion of nickel-steel* 
is discussed, and the results given in graphical form — 
Fugine Blooh The discharge potential in the magnetic 
field The modern theory of disruptive discharge, in the 
few cases to which the calculation can be definitely applied, 
appears to be in complete accord with the observed facts 
The rule of Interkathodic action given by M Gou\ appears 
to fail in certain cases —Jean Msunlsr A new property 
of copper, and on the active flameless combustion of gases 
or convergent combustion —J Sougault The trans¬ 

formation of phenyl-off-pentcmc acid into its yB-lsonur 
The action of solution of caustic soda on the aff-acid did 
not give the expected fiy-ieomer, but the yft-isomer I he 
Identity of the latter acid was established by Its lodo- 
lactone and by the conversion of the lactone into the corre¬ 
sponding phenyl-yB-pentenlr arid This is the first ex¬ 
ample of such a transformation - -Georges Dupont 
Acetylene plnacone This substance was prepared by the 
action of acetone on the magnesium compound of dibrnmo- 
icetylene, and a description Is given of it* behaviour 
towards dehydrating agents and towards tht halogen acids 
—Pierre Irstsau A method for the complete destruc¬ 
tion of organic matter in the ditirtion and estimation of 
mineral poisons TTie material is heated with strong 
sulphuric acid, as in a nitAgen determination, in a current 
of nitrous fume* The oxides of nitrogen are obtained by 
the action of sulphur dioxide upon nitric acid If the 
sulphur dioxide Is taken from a cylinder of the liquid 
gas, the production of the oxides of nitrogen Is under 
perfect control, 300 grams of organic matter can be com¬ 
pletely destroyed In four hours by this method —O 
Llffitor and A Tlson \n the Gnetales apetalous 
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Anglosperms? It li concluded that the flowers of G net ales 
are clearly Anglosperms, but, contrary to the views usually- 
held, represent organs In course of reduction —Marcel 
Mlrsntfs The action upon green plants of some sub¬ 
stances extracted from coal-tar and employed In agri¬ 
culture Various mixtures are sold of substances extracted 
from coal-tar for use as insect lades or antiseptics It la 
shown that discretion must be employed in the use of 
such substances, os under certain conditions they may be 
harmful to plants —Ren£ Malrs and Adrien Tlaon 
Some Plaunodiophoraceoe —Eugtne Plttswd An analysis 
and comparison of the dimensions of the skull and face 
In gipsies of both sexes -*-Ch Qravlsr Some animals 
parasitic on the Madrepores of the genus Galaxea —L 
•orciM The morphology and histological structure of 
the digestive apparatus of the larva of tne Lepldoptera — 
Paul Marshal The parasites of the olive-fly in Turns 
A description of Optus concolor , a parasite of the olive- 
fly, and the port It may play In destroying this fly, and 
thus indirectly protecting the olive crop —K Robinson 
The Aponeurotic cavities of the intercostal muscles and 
their signification In physiology and medicine —Ch 
Valliant A new method of determining by radiography 
whether an Infant, supposed to have been born dead, has 
really lived or not After replying to various criticisms, 
the author adduces additional facts In support of the views 
put forward by him on this subject in 1908 —Marc 
Rovnlou Plasmatic reduction In the spermatogenesis of 
Ascaris megalocephala —Gabriel Bortrand and M 

Javllllwr The influence of manganese on the develop¬ 
ment of Aspergillus niger Salts of manganese are shown 
to possess a markedly favourable influence on the develop¬ 
ment of this mould —L ieunours A comparative study 
of four digestive diastases found In some species of Colco- 
ptera —M Qrotfi The primary of Sierra Morena 

GOttingen 

Royal Society of Sciences .— 1 The Nacknchten (phyiico- 
mathematical section), part v for 1910, contains the 
following memoirs communicated to the society — . 

July 9 —K Willy Wa«nor The propagation of currents 
in cubles with an imperfect dielectric 

July 33 — H Wsyl Ordinary linear differential equa¬ 
tions with singular regions and their proper functions 
—L Llohtenatoln The integration of a definite integral 
with respect to a parameter —K Lapp The sources of 
error In the Kaufmann-Slmon method of determining the 
specific charge of an electron —F Nmstsln The last 
of Fermat's theorems —O ToopJIta The theory of 
quadratic forms with an infinite number of variables — 
F Bams tain The second case of the lost of Fermat's 
theorems 
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Ro>tal Society, at 4 Experiment* 10 umwilgau Infcctlvity of 
GUsstnn fmlpAlit Tad on Sleeping SkIiemm Pauenu under Treatment 
CoL Sir D. Bruce, K K S , Captain* A E Hamenon and H R. 
Bateman, and Pr R van Someren — Experiment* to Ascertain if Tty 
pmnsiema tmmHnus during iu Development within O/mmu palpmMt Is 
Infective Col Sir D Brace, F R S .and Captains A. E. Hamerton, 
H R Bateman, and F P Maoklc —Further t * peri mental Researches 
on the Etiology of Endemic Goitre Capuin H McCarriuon —On the 
Leaves of Cuaaltoa (Calamocladns Section) H Haraihaw Tboma*. 
—Complement Deviation In Mouse Carcinoma Dr J 0 Wakelln 
Barrett 

Royal Institution, at >—Recent Progrem in Astrtmomy F W 
Dyson, K R S., Astronomer Royal 

Linnkan Society, at 8. 

ROntcxn Socimr, at 8 15 .—The Work of Action of an Induction Coll 
Prot Salomon son 


FRIDAY, Irmuaiv 3. 

Rotai Institution, at 9 .—Grouse Ducase A F« Shipley, FRS. 

G(to log un » Association, at 7 J®*—Annual General Meeting—President s 
Address Flmt and Chart wHill 

INSTITUTION op Civil Engineus, at 8 —Riven and Etfuariss W H 
Hunter 


MONDAY, Febhuaxy $. 
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STUDIES IN PHYSIOLOGY 


MNM °gj the Servant of Medicine, being the Htteh - 
1 ^idk Lectures for 1909, delivered at the University 
* ef California, Berkeley, Cal By Dr Augustus D 
WalUr, F.R S Pp viil+143 (London Univer- 
' of London Press and Hodder and Stough fon, 
>910.) Price 5* 

W HATEVER mav be the place of lecture* in the 
education of youth, the endowments of lecture- 
d i p! for occasional addresses by distinguished men 
h«n proved of eminent service And this not in 
sabtoft only, as the Gifford, Bampton, and other 
IsfeturM bear witness Of such happy advantage this 
bright little book is one more instance Such 
da Invitation serves both a* a stimulant and a pur- 
to a man of science or learning, in the phrase 
of Prof. Waller (p *66}, to bring to *'a kind of nod il 
point, or focus, several lines of thought”, and more¬ 
over, to set forth for the Intelligent world sonic 
summary of a life’s impressions, which otherwise he 
might never have been led to do, and, as should lx 
in such a work, this set of lectures contains matter 
of both practical and of theoretical value—matter that 
i* of both Immediate and of future service to 
mankind 

Many of us in times past have wasted some little 


sympathy—quite uncalled for—with ardent physio¬ 
logists, such as the late Burdon-Sanderson and our 
present author who, in spite of laborious w ork in the 
field of electric biolqgj, did not for n time seem to be 
engaged on a very remunerative task In the field of 
therapeutics, for example, electric work seemed apart 
from certain points or diagnosis—not to come to ven 
much But no one can read these lectures without 
being reinforced in the better judgment that if the har¬ 
vest seemed long in coming it Is now full of reward, 
and this little book, by a master of the subject, 
shows us lucidly and In perspective the useful and 
interesting results which are being attained In 
the first lecture we read, from the starting point 
0/ the isolated muscle, the effects of ether, alcohol, 
and chloroform, in the electrical Linguage of the 
cardiac muscle, a» illustrated In part by the 11 torture ” 
of "Jemmy” The point of view of this chapter is 
to Illustrate how chemical changes in living tisbues 
are signified and can be measured by the electrical 
Lecture II, starting from the isolated nerve, reads 
the language of nervous matter In the same mani¬ 
festation Lecture lil is pharmaceutical, with 1 
notable discussion of amesthetiet Lecture iv is 
tall of facts and arguments on the pholo-electrical 
response, not of the retina only, but also of green 
leaves and animal and vegetable tissue* generally 
The breadth of view, and this evocation of answers 
frpfcn all sides of nature, speak eloquently of the 
various and comprehensive talents of the author 
^Lecture v. may be for him the acme of hi* treatise, 
for ilk it hte 4eHpfops and emphasise* his well- 
fofftwn contrast of the precious uses of general 
jklfoWburies, with the intimate perils of their ordinary 
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application; but In no pessimist spirit, In the assur¬ 
ance rather that under scientific guidance time uses 
can be had without the perils How* great under 
rule of thumb these perils have been, and still may 
be he does not hesitate to declare with the authority 
which belongs to one in whom to the talent of scien¬ 
tific discovery are added the practical dexterity of the 
mechanic and the enthusiasm of humanity Prof 
Waller believes that he has eliminated "idiosyn¬ 
crasy ”, and he anticipates a like dismissal for the 
11 status lymphatlcua ” The last chapter—an appen¬ 
dix—is reserved for some notes and general reflec¬ 
tions anting out of what has gone before, reflections 
full both of insight and accomplishment 

I had marked man\ passages for especial notice, 
but 1 sec that in such a quest I should soon trespass 
beyond mv limits 1 will rather engage the reader of 
this notice to procuie the little book for himself, 
advice which 1 offer, not only to medical, but to 
all renders of Nature, for it is the note of a master 
of his subject that In addressing 1 larger public he 
can make It intelligible to every trained mind what¬ 
ever its pursuits And the paragraphs are full of 
happy and illuminating sidelights, for instance, on the 
"line of beauty” (p 65), I have heard Watts say 
more than once that for the painter the line of beauty 
is one which cannot return into itself From the 
time of Haller, or indeed from Harvey, physiolog} has 
been very fortunate in its exponents, a good fortune 
which it still enjoys Cnnoan An Run 


THE PINES OF AUSTRALIA 


A Research on the Pines of Australia By R, T 
Baker and H G Smith (Technological Museum, 
NSW, Technical Education Scries, No 16) Pp 
xiv + 460 (Sydney William A Gulllck, Govern¬ 


ment Printer, 19x0) 

T HE joint authors of this book are both officers 
of the Technological Museum of New South 
Wales, acting in the botanical and chemical depart¬ 
ments respectively, and also joint authors of a similar 
"research” on the genus Eucalyptus, published some 
years ago Beginning with the title of the present 
work, we question its appropriateness, though there 
may be local considerations which justify its adoption 
To what extent the names “ Moreton Bay Pine," 
4 Cypress Pine," &c , are used, outside of books, is 
uncertain Here, in the northern hemisphere, the 
term pine is by no means applied uniformly, but its 
use is restricted to the Abietace®, no member of which 
is a native of Australia A criticism of this kind is 
easily put forward, but it is difficult to find a more 
suitable and popular name, as the family designation, 
Coniferse, Is equally open to objection, In view of a 
classification based on relatively recent researches 
Mr Baker, however, might have consistently used 
the term Conlfem, Inasmuch as he accept* and em¬ 
ploys the classification and terminology of Bentham 
and Hooker's "Genera Plantaram,” in which the six 
groups, Cupressinev, Taxodlese, Taxeae, Podocarpese, 
Araucariea, and Abie tinea are regarded as tribes of 
one family or natural order—the Coniferse All these 
groups, exceot toe last, are represented In the Indt- 
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genou« vegetation of Australia, and eleven of the 
thirty-two genera described by Bentham and Hooker 
are in part, or wholly, Australian, with a total of 
thirty-seven species. Of these Araucaria and Agathis 
(Dammara) are the only genuine cone-bearing genera; 
the former being also represented by recent species 
in Brasil and Chili, and the latter Is spread over the 
Malayan Archipelago and extends to New Zealand 
and some of the Pacific Islands 

Coming to the plan of the book and the treatment 
of the subject, it should be explained that the main 
object of the investigations was to ascertain, describe, 
and illustrate the “commercial possibilities*’ of the 
various species of the Australian Conifer® The genus 
Callitris (otherwise Frenela)—to which Mr Baker 
applies the popular name Cypress generlcally, in spite 
of his title—as now generally circumscribed, is almost 
restricted to Australasia (Australia and Tasmania) 
Two species, however, occur in New Caledonia, a fact 
overlooked apparently by Mr Baker There are 
eighteen Australian species, and they are spread over 
the whole country Its nearest allies are African, and 
they have sometimes been referred to the same genus, 
but Mr Baker, following other authorities, retains the 
North African Tctracllnis, and the South African Wld- 
dringtonla, which he diagnoses anew Callitns is the 
only genus of Conifer® of general dispersion in Aus¬ 
tralia, and the vast areas covered by some of the species 
will come ns a surprise to most botanists Mr Baker 
gives very full details of the distribution of the Aus¬ 
tralian Conifer®, but more especially within the State 
of New South Wales CaBitru glauca is found in hll 
the States, but nearly always away from the coast” 
Ten pages are devoted to its distribution in New South 
Wales, where it is known to occur in eighty-seven 
counties, covering hundreds of thousands of acres. 
C. glauca is perhaps the most important of all the 
small trees of Australia, a* its timber (as well as that 
of other species of Callitris) is Impervious to the 
white ant 

Ihis species is illustrated by about thirty figures, 
from the habit of growth of the Individual to the 
anatomy of the various parts Altogether the work 





each, more or less, according to tbefar 
Much space is devoted to anatomy and 
more might have been profitably given to 
and a discussion of the 'theoretical i tr u tt ui fr 1 
female cone and the male catkin of the earltor' 

The term gymnosperm is mentioned, but no 
follows, and for a description of the family the tootfof 
is referred to Bentham and Hooker’s *tGeoem 
Plantarum,” as Mr. Bfcker considers It “would be 
superfluous to repeat it," losing sight of the isdt that 
this classical work Is expensive and ac cessi ble to CM* 
paratively few persons, besides not being op- t o d afe 
In many details W B H. 

__ ___ j - 

PRACTICAL INORGANIC CHEMISTRY 
A Manual of Practical Inorganic Chemistry, i ncJuikef 
Preparations and Qualitative and QuantiUsttoe 
Analysis , vnth the Rudiments of Gas Antdyei$, 
spectaRy adapted to caver Preliminary and 
mediate University Courses arjd the Firet Three 
Stages of the Syllabus of the Board of Education, 
By Dr A. M. Kellaa Pp. vill+347 (Lopdftn, 
H Frowde and Hodder and Stoughton, 19IQ.) 
Price 5s net 

T HIS volume belongs to the series of Oxford medi¬ 
cal publications, in which an u Introduc¬ 
tion to Practical Chemistry** was published by the 
same author in 1909 A comparison of the two 
volumes shows that nearly two hundred pages of the 
texts are identical, and there can be little doubt that 
the type set up for the earlier publication has been 
used in the production of the major portion of the 
present volume 

Amongst the new matter may be noted a section 
dealing with preparative work of a more advanced 
character The preparations described include the 
chlorides and oxides of sulphur, phosphorus, and 
silicon, the chlorides of Iron, aluminium, and tin, 
bleaching powder, potassium chlorate, chromate, 
bichromate and permanganate, sodium riltrite, cal¬ 
cium hypophosphite, and sodium thiosulphate The 
list of metallic compounds, of which the mode of pro* 
paradon is described, has, moreover, been extended 


contains 296 figures of anatomical structure and 
chemical secretions, all photographic reproductions, 
some in colour and mostly of excellent quality In 
addition there are about seventy unnumbered plates 
or full-page illustrations, some of which are scenic, 
others individual trees, while others represent her¬ 
barium specimens of the natural size Unfortunately 
ffti index to the figures and plates is wanting There 
are also three maps, one of which illustrates the 
distribution of the Conifer® of New South Wales so 
far as at present known In the compilation of this 
map the authors had the assistance of about 130 
persons, mostly schoolmasters and mistresses. Assum¬ 
ing that they afforded trustworthy Information, It Is 
evidence of an Interest In natural history not easily 
paralleled As already mentioned, the chemical com¬ 
position of the various products, the results of very 
protracted investigations, Is given in considerable 
detail In addition there is much practical informa¬ 
tion Comparing the number of aperies cited, It will 
be seen that an average of twelve pages is ddvoted to 
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•o as to include practically all tbe inorganic com¬ 
pound. in the British Pharmacopoeia A summary of 
theae compound* is given, in which the impurities to 
be looked for are in each case indicated. This eat en- 
ekm la evidently designed for the (pedal purpose* ol 
pharmaceutical student*, and can scarcely be regarded 
as an enlargement in the scope of the work from a 
chemical or an educational point of view. 

In the section dealing with the identification of add 
radicles, the reactions of some thirty-three adds are 
given in the Manual as compared with sixteen in the 
Introduction. The short section devoted to quantita¬ 
tive analysis ut the latter has been expanded fr o m' 
about twenty-five to seventy-five pages in the new 
volume, and in addition to several new gra vim etric 
animations, the commoner vohanetrio methods ere 
de sc rib ed. This and the last section, in which 9k 
author gives an account of the apparatus and qritfcqfr 
used In quantitative gas analytic, repr ese nt p* 
, greater part of what Is not to be found In thepcerifem 
volume. 
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matter It presented Ih a very lucid form, 
ptft {ran die instructions and detailed explanations, 
ore intended to lighten the work of the teacher, 
average student should find little difficulty in 
intelligently in the laboratory without much 
auMrvmda. 

^ In connection with the formulation of chemical 
changes, a brief reference is made to the theory of 
elec tr o ly tic dissociation, and the reader is Informed 
that the reactions involved in analysis are, as a rule, 
tOrt A roactlons If this is really the case, it is difficult 
to justify the author's use of ordinary chemical equa¬ 
tions In Difference to Ionic equations, even if It be 
admitted, that, In some cases, the representation of 
oxidHtlOn and reduction changes is not quite so simple 
when the ions are taken into consideration 
Ip view of the undoubted merits which the book 
p osse s se s , it is distinctly unfortunate that nearly two- 
thirds of the contents should be a mere copy of a pre¬ 
vious and very recint publication. There is nothing 
lir the titles of the two books to suggest such a large 
measure of identity in respect of text and diagrams 
to prospective purchasers, and it is to be regretted that 
the publishers should have seen fit to proceed to pub¬ 
lication In this particular way HMD 


MATHEMATICS AND OPHTHALMOLOGY 

The Prescribing of Spectacles By A S Percival 
Pp vi+159 (Bristol John Wright and Sons, 
Ltd , London Simpkin, Marshall, Hamilton, 
Kent and Co., Ltd., 1910) Price 51. 6 d net 

D R A S PERCIVAL is one of the most eminent 
of the comparatively few English ophthalmo¬ 
logists who have shown the requisite knowledge to 
treat mathematically in an exhaustive manner optical 
problems connected with the eye Hie ordinary 
student of ophthalmology is content to accept on 
authority the results obtained by others, or at most 
to Study such geometrical expositions ns may be 
readily understood Indeed, he is generally wholly 
Incapable of comprehending an analytical proof, and 
jiothlng is so abhorrent to hls mind as an algebraical 
formula It is greatly to be deplored that more 
emphasis Is not laid upon the acquirement of a good 
knowledge of physiological optics, a subject which 
necessarily forms the very foundation of ophthal¬ 
mology. Moreover, by for the greater part of everv 
ophthalmic surgeon's work consists in the correction 
pf errors of refraction, of defects in muscle balance, 
and other problems of an essentially optical nature. 
Only those who have given assiduous attention to the 
jnathematical conditions presented by these problems 
can appreciate the help which this arduously acquired 
knowledge gives them It is a humiliating fact that 
many practising opticians are far better equipped in 
this respect than most ophthalmic surgeons, and if the 
Jatfsr seriously expect to bold their own against the 
tacroochments of the former they must outrival them 
On tkelr own ground. 

Dtr Percival *s Iff tie book will prove *of valuable 
••htics In the task. Alt the common problems which 
W confront the surgeon ]n ordering spectacles for 
t^roirt df refraction and defects of muscle balance are 
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discussed, and the underlying principles lucidly ex¬ 
plained In most cases mathematical proofs, culled 
from the author's work on optics and other original 
papers, are set forth. Dr Percival's name is specialty 
associated with the formula for perlscoplc glasses, 
and the inquiring student will here be enabled to find 
out how the formulas were arrived at, and why such 
lenses are to be preferred A few paragraphs, such 
as the pinhole test of ametropia, might have been 
omitted as of little practical value, and the student 
would do well to read Maddox's book on the 11 Ocular 
Muscles " in conjunction with the chapter devoted to 
the subject in this work The author's advice is 
always founded on a secure scientific basis, and such 
paragraphs as the following show that he is not car¬ 
ried away by purely theoretical conceptions In speak¬ 
ing of tiie association between accommodation and 
convergence he says — 

“Clearly, if the relation between the two functions is 
unfitted for present requirements, and if there is no 
sufficient faculty of adaptation that can be brought 
into play by training, we should make the glasses 
suit tne patient, instead of vainly attempting to make 
the patient suit the glasses " 

And again — 

"In conclusion, 1 would say that although few 
patients will require such a complete examination as 
is here suggested, yet it is well to investigate the 
relationship of these functions of convergence and 
accommodation whenever symptoms still persist after 
the correction of any refractive errors and hyperphoria 
thqt may exist " 

We can cordially recommend the book, and we hope 
that it may stimulate many ophthalmic surgeons to 
acquire a more profound knowledge of this branch of 
their subject. 


THE BEETLE? OF INDIA 
The Fauna of British India, including Ceylon and 
Burma Coleoptera LameUicomta (Cetomxnae and 
Dynashnae) By G J Arrow. Pp xiv + 332 + 1! 
coloured plates, and 76 illustrations in the text 
(London Taylor and brands, 1910 ) 
r T'HE beetles of India are an enormous subject, and 
X the volume before us only deals with two sub¬ 
families of the great group Lamellicornla, the first 
of which, though comprising the well-known and 
extremely interesting rose-chafers, is only represented 
by a few species in Britain, while the Dynastime, 
though a few species are found in southern Europe, 
is not represented in the British fauna at all Two 
hundred and eighty-seven species of these two sub¬ 
families are here described as belonging to the Indian 
fauna, but the editor's estimate of these being “per¬ 
haps less than one-sixth of the great 1 aeries ’ of 
Lamellicornla," Is perhaps somewhat too high, when 
we consider that the Lamelllcorma include the whole 
of the chafers, the sacied beetles, and the stag- 
beetles. 

Mr Arrow has been fortunate in receiving the 
cooperation of the curators of most of the principal 
entomological collections in Europe and India, and 
of many enthusiastic and experienced collectors in 
India and Ceylon, and hls work may therefore be 
taken as a trustworthy epitome of what is at pres ent 
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known relating to his subject The glossary of tech- 1 
nltal terms which follows the preface will be useful, 
and there is also a comprehensive introduction of 
upwards of thirty pages in which the structure is 
fully described, and dearly illustrated by diagrams. 
These are points which are frequently too much 
fieglected by entomological authors, but which are of 
teal practical importance Besides general remarks 
frnd a section on structure, the introduction deals with 
lame, vocal organa, sexual dimorphism, food and 
habits, and classification The LamelHoomia beetles 
are mostly vegetable feeders, or dung or carrion 
beetles, and some of them, like our own cock* 

« afers, are very destructive to grass in the larval 
ifte, and to leaves of trees when mature Some, 
phiefly belonging to the groups described in the present 
volume, inhabit the nests of ants and termites in the 
larval stage, and are tended by these insects for the 
sake of their secretions, while the dung and carrion 
jfretleh are general scavengers 

The LameLlicornia, as their name implies, are dis¬ 
tinguished by their short lameUated antennas, which 
may be observed In a well-developed and character¬ 
istic form in our common cockchafers Mr Arrow 
recognises three main families, tho Scarabaldse, 
Passalldfie, and Lucanld® The Passahd® are not 
European, the Lucanld* are the stag-beetles The 
$carabendje are divided into two smaller divisions, 
{he Pleurosbcti, with four subfamilies represented In 
the Indian fauna, and the Laparosticti, with eight 
lhe general arrangement of the volume is similar 
fo that ndopted in previous volumes of the u Fauna of | 
India," and need not be further commented on here 
Eight species are represented on each of the coloured 
plates 

r We congratulate Mr Arrow on the completion of 
an o\cellent piece of *ork, and hope that entomolo¬ 
gists may have reason to he grateful to him for a 
long series of equally excellent volumes 

W F K 

* -* -- - - * 

ELECTRIC M 070 R<> 

Electric Motors, Continuous, Polyphase , and Singlf- 
# phase Motors * Their Theory and Construction By 
L Henry M Hobart Second edition, entirely re- 
^written, revised, and enlarged* Pp \x1v-1-74fl 
^London Whittaker and Co, 1910) Price 185 
j+ net, 

first edition of this work appeared in 1904 
f l Since then remarkable advances have been made 
electrical engineering. A foremost place in this 
progress must be given to electric motors, and more 
especially to that class employing commutators, in con¬ 
nection with both single* and poly-phase alternating 
Currents. Indeed, the electrification of railways has 
fcnade the variable-speed single-phase motor with a 
frood starting torque indispensable, for at presept the 
single-phas* system alone seems to fulfil the require- 
„ fc*ents of main line elec (He traction Also the poly¬ 
phase induction motor Is no longer to retain the great 
pUsadgaptage in the matt* of speed regulation, which 
bakes" it inferior to the continuous-current shunt 
jkotor, for successful means are now known whereby 
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the .peed may be varied econoriikafly Mtr 
range* * 

Both these problems are discussed In the pripgM) 
edition, and form part of the new materM-eea|g|i5fc 
therein, but we find the treatment Is nsh^ dSHadp 4 
tive and too general to be of much use fo anyppt 
seriously engaged In the design or manufacture bt 
these machines. Admittedly the subject Is a Wcuh 
one, at any rate, more difficult than the design 6f 
ordinary continuous-current and Induction motor s* 
Nevertheless, in a book on the theory and cocuttue* 
don of electric motors room ought to be made for a 
proper scientific study of these recent developments. 

Coming to the other and major part of the book 
dealing with more or less standard motors, we do not 
find much Improvement on the first edition To a 
scientific engineer the author's style is too round¬ 
about, illogical, and non-mathematkal. A German 
engineer would probably call it “unpedagogtech." Fdr 
instance, the author treats the principles of design 
by means of examples Surely Che classical way of 
developing formulae from the theory, followed by prac¬ 
tical details and illustrated by examples, is far better* 
Nor—to judge from hU examples—does the author 
appear to have kept pace with the times We cah 
onlv dunk that many of the designs, both of continu¬ 
ous and alternating-current motors, have long since 
been repudiated by their respective firms 
The methods of calculation advocated by the author 
are often open to objection, but to dte instances would 
take us too far, as the list before us is really too long 
to choose from Wc think enough has been said, 
however, to show that, while appreciating the im¬ 
mense amount of information the writer has collected, 
we cannot agree he has produced a book Which can be 
regarded as a standard treatise on the theory and 
construction of electric motors fdr the use of student! 
or «*cientificall\-tmmed engineers 

Stani fy P Smith 


THE GEOIOGY OF*GERMANY 
(i) Isshrbuch der Geologic von DcufrcMaml £fn« 
Emftihrung in die erkklrende Landschaftskunde ftlr 
Lthrenie und Lemende By Prof J Walther. Pp. 
xv +358 (Leipzig, Quelle and Meyer, 1910.) 
Price 7 60 marks 

(a) Gtologte von Deutsihland und den angrensendm 
Gcbieten By Prof K Lepstus Zwriter THl, 

Lief. 11 , Das nordllche und osttiche Deutschland. 
Pp vt+247-548 (Leipzig’ W Engehrumn, 1910.) 
Price 10 merle ; 

(3) Gtologte von OUpreusstft By Prof A. Tom 
qniit Pp vti+231 (Berlin Gebrtldqr Bern* 
traeger, 1910) Price 10 marks. 

(t) D EOF WALTHER has been fortunately epnt*’ 
A petted to write an account of the geology of 
Germany, In furtherance of the scheme to which ha 
Mods committed. He is one' of thoee educational 
leaders who believe that knowledge of literature end 
nf cosmopolitan science is Insufficient for rite 
The Fatherland itself, solum pat/ku, must be under* 
stood in order to be loved. We must not tt^s AM 
end with arranging minerals in cabinets and pokritof 
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ttfedmk&l applications. Let ur appeal rather 
ktry round the pupll’i home We want, 
Waltber, a wider opening of doori and 
He would play, Uke the famous piper of 
a tune full of the magic of the world* The 
statist follow him, when the sun reveals the 

r fit of far-off ranges, and when the wind swirls 
d Hft In clouds across the slopes. It must follow, 
the ram furrows the farmlands, and the roar- 
vfctg st ream undercuts its trembling batiks. Nature is 
«pdy to reveal its beauties, small and great, and com- 
Jtivteon with other lands will yet increase a love of 
l 

rWtth such stirring words this vigorous work sets 
Oft’ The illustration* are almost all from places 
that the author knows They have been drawn 
srtth brush or pencil by Herr Weszner from 
photographs and other trivial sources, with an art 
that seems coarse at first sight, but which grows 
very quickly on the reader The painter has under¬ 
stood his author—note the simple desolation of the 
Bautafrledhof ” among the dunes (p 5), the ceme¬ 
tery of trees, the renowned quarry of Solenhofen 
(p 94), on a plateau above the village, where the 
feral strata appeal so temptingly beyond the woods, 
os the vivid little sketch (p, 356) of Karlsbad crowded 
id its ravine; and compare this last with the glimpse 
Of Regensburg (p 393), seated like an island in the 
alluvium, as one sees it for the first time in descend¬ 
ing from the hills. The essentials are all there, just 
as In the text, which Is pure literature The geological 
map, however. Is far too severe and uncommunicative 
Even the German schoolboy might hesitate before a 
group of towns named Mu , La., Er , and Rud , in the 
country east of Eis , which we conclude is Eisenach 
The Porta Westfalica is figured, and might well be 
named, we seek It on the Weser between Ha , the 
city of the piper, and Mi, probably the place of the 
** men who fought ” We have some acquaintance 
With the Vistula, and can look with interest on Th , 
Mbg (recalling a Watergate on the Nogat), and even 
Dl., a railway junction, but we cannot recover Cu 
We are writing far away from atlases, and there is 
no need for so many puzzles in a work that connects 
geography and geology But this shall be our only 
grumble, though we believe that another map on 
p. x*5, full of attractive river courses, is on only one- 
tenth of the scale ascribed to it. Theoretical ques¬ 
tions gre not overlooked by the author, when once he 
baa aroused interest m the origins of things We are 
brought to ocmtemplate the yielding but sustaining 
ttofef grtmd on p *8, we gaze on a north pole in the 
middle of Greenland during the Ice age (p 113), and 
l*i picture intelligent apes using eoliths In the Miocene 
period (p* taS). Throughout its first two sections 
book stands successfully apart from most of our 
tempts at 41 nature-study/* While we are apt to 
tMst on the beauty of thing*, Prof. Walther makes tit 
>lj£bw that they are beautiful by his telling of them, 
n the^ third section, he leads us to a closely written 
Wferrlplicii of die grigtns of German landscape; but 
w* sCBI eotac across vivid touches that enable us to 
tbspest We should Uke to quote the descrip¬ 
tor (£> <7t) of the volcanic doud a ni g h t by westerly 
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winds-above the crater of the Laaeher See, or the 
passages that trace the history of the granite tosh 
which rise cm the Fichtelgebirge through the woods 
(pp. 941-3). Teachers will select and enlarge the di¬ 
scretion* of their special areas, but they will tens 
to adopt a co mp re h ensive view of natural phenomena 
that will fit than, in Walther's opinion, to live upofc 
this living world. * 

(a) Prof. Lepslus has carried his great work on thfe 
geology of Germany to the end of its second volume, 
and It remains a storehouse of welLchosen references 
to original research. Some of these must have found 
their way into the book almost during its passage 
through the press. The author was never a inert 
compiler, and in the present part he adds greatly to 
the interest of his subject by a full discussion of 
recent views on the deposits of the north German 
plain. He holds that there is no doubt as to the 
advance of ice from Scandinavia over this vast area*, 
but he will not countenance the suggestion of Inter¬ 
glacial epochs The evidence for these he regards as 
local, and at supporting hts belief in prolonged Scan¬ 
dinavian glaciers, rather than In a continuous ko> 
sheet (p. 477, tt seq ) He does not accept Greenland 
an an existing parallel for what occurred In northern 
Europe, and quotes Schwarr with approval as to the 
maximum thickness of an ice-flow (p 475) He sees 
the cause of the Ice age in geographical condition b, 
and attributes the Dwyka Conglomerate of South 
Africa (p, 514) merely to the elevation of a mountain 
chain He allows of great movement of blocks of 
chalk by advancing ice, but does not accept the 
evidence for plucking action All this shows that th§ 
author’s spirit alms far be>ond mere description, and 
that he is quite prepared to champion views which 
others have set aside Wc have dwelt on this part of 
the book rather than on the fine and detailed descrip¬ 
tion of the Harz area (pp 286-410), where Pro 4 
Lepslus critically reviews the work of Lown, cj| 
the basis of personal observations His readiness to 
adopt new views where he holds them to be justifi^ 
is never left in doubt, a good example being his treat¬ 
ment of the mingled types of igneous rocks on tbd 
margin of the granite of the Harr (p 350) Nor does 
he shrink from controversy, when he c laims to haj^ 
converted an eminent colleague (p 443) to his uiw 
doubtedly sound opinions on the famous Saxon gram* 
litas. Prof Lepslus has now furnished us with onfa 
of the moat serviceable reference bodes on the geologf 
of Central Europe. * 

(3) Truly the geologist is happy anywhere FrcC 
Tornquist writes on the geology of Oatpreussen whf' 
enthusiasm This remote province, as he justly rej 
marks, is known to few besides those that dwell fas 
It, but to them its very expanse Is beautiful. I n ha 
handsome volume we learn much stratigraphy from 
the fossfilferous pebbles that are embedded m tnq 
covering of glAdal drift We hear of interesting 
formations that are reached by borings, and the maads 
of days and sands seems to the student to covei 
fascinating mysteries. The derived fossils are beqs* 
tiMly fHustratedL and the amber, with Its include! 
insects, k ascrfwd mainly to the Lower OUgoceu 
of Samlsnd (p 98). The discussion of the drift leads 
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to An account of the oscillations of the margin of the 
Scandinavian ice, and the formation during a resting 
epoch of massive terminal moraines A block of 
Miocene sediments with undisturbed bedding, Includ¬ 
ing brown coal, and 30 metres thick, has been found 
at Oeorgenswalde, as a transported Inclusion In the 
'boulder-day (p 150). Marine clays with Yoldia apd 
many other molluscs are regarded, in opposition to 
recent views in Sweden, as older than the maximum 
extension of the ice These beds seem, indeed (p, 156), 
to have been deformed by the pressure of the Ice 
One great forward movement of the glad err front, and 
one retreat, broken by pauses and small oscillations, 
are held (p. 159) to explain the phenomena In Ost- 
preussen During a pause, which Prof Tomquist 
explains by the sinking of the ice into yielding glacial 
deposits in a great depression in the south-east of the 
province (p, 175), the pre-Glacial marine sands and • 
the earlier ground-moraines are said to have been 
pressed up as a ridge, just as the growth of the 
dunes along the northern coast has press'd up modern 
marine beds out of the sea (cf p 209) The 
photographs give vitality and Interest to a strange 
monotonous country, which we well remember, as we 
crossed it under grey September clouds The view of 
Neldenburg (p 167) reminds us of the gravels washed 
from the retreating icc, and of the last villages of 
Prussian Poland, pined by tracks of trampled sand 
Ot this broad outwash plain, the whitc-uippvd Cos- 1 
sack riders, night and day, keep the boundary between 
east and west along the fenceless fields 

Grxnvillk A J Cole 


OUR BOOK SHELF . 

Orchids. By James O’Brien Pp xll+114 (Lon¬ 
don and Edinburgh T C and E C Jack, n d) 
Price 1* 6d net 

In the preface to this little book it is observed that 
householders in suburban districts who havp but one 
conservatory may if they choose, keep it furnished 
with orchids at a lets expenditure of time and money 
than is needed for the usual occupants of such 
structures. Frankly, we doubt It The same thing 
has been written many a time before and 
doubtless many a confiding householder has tried 
to do it, but so far as we can judge the successes 
are few and far between The author of this work 
has devoted his life mainly to the study and cultivation 
of orchids, and, like most experts, is apt to take 
for granted a knowledge of certain fundamental prin¬ 
ciples which for himself require as little consideration 
as breathing, but which are nevertheless absolutely 
essential to success It is over these that the average 
suburban householder with no special training comes 
to grief No doubt it can be done, especially by 
persons with abundant time on hand, and plenty of 
enthusiasm, but not by fee ordinary City man who 
ha» to l<ahl« orchids—tfedr thadlng and ventilation 
—t° the tender mercies of the Jobbing garddner or the 
occasional attentions of a dlstaacted housemaid from 
ten to six, the most Important part of the day in 
orchid culture. ; 

But wJilWt we cannot 4 pport the optimistic views 
, ** thus expressed by the author, we can strongly 
nwommeod his book. It, gives a condensed, but 
wholly admirable, account of the history of orchid 
dddfc&onof the struchu# of orchil flowers, of the 
principles of building orchid houses, and the best short 
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account we have yet seen of how to buftmtatf 
plaitts. Many who have themsdhrea ip 
amongst orchids will read the book with „ 
pleasure It is well printed, and Is illusttatod b 
coloured pictures made from plants grow n __ 
famous collection of Sir G L, Hertford, $t Wftmjt- i 
blrt They represent the acme of the orchid ettunra*, 
tor 1 * art. > < 



Practical Mathematics and Geometry. By £ L 
Bates and F Charlesworth. ^ Pp viil+446, (Lon¬ 
don B T Batsford, 1910) Price 3$, net 
This book has been written with the view of rtietttag 
the recent addition to the Board of Education J 
examination syllabus, which unites arithmetic, alge¬ 
bra. and practical drawing under the heading of “Pre¬ 
liminary Practical Mathematics.'* In deciding the 
question as to the best teacher for the combined 
course the following points cannot be ignored. The 
mathematical teacher as a rule cannot be entrusted 
to teach draughtsmanship—one of the most Important 
lessons a young technical student has to learn, and 
one which, if spoiled at the start, Is rarely remedied 
later On the other hand, the engineering teacher is 
apt to nttempt to specialise in mathematics too early , 
again, his time is generally fully occupied with hts 
own special work 

The book before us contains 416 pages crowded full 
of matter presumably considered essential for a first 
year's evening course It includes mathematical work 
up to quadratic nnd other equations, logarithms and 
variation, and plane and solid geomet^ up to the 

J projections of simple solids and their sections There 
h little attempt to coordinate the mathematical and 
drawing work 


Introduction A la MHalloEraphte Mtcroscopique By 
Prof P Goerens Edition Fran^aise traaulte pai 

Prof A Corvisv Pp 227 (Paris A. Hermann 
et Fils, 1911) Price 10 francs 
Thk English translation from the German edition of 
tins work appeared more than two years ago, and was 
reviewed in Nature, vol lxxvui (1908), p 387 The 
present book, however, is not Identical with any pre¬ 
vious Issue It is a careful revision by F Robin, and 
is in advance of its predecessors in several respects. 
The arrangement is somewhat more logical, the de¬ 
scription of the measurement of temperature by* 
thermocouples being followed at once by a section 
devoted to the methods employed in studying the 
microscopic structure of metals, and the remainder of 
the book Is occupied by an account of the constitution 
of alloys, illustrated by a very large number of 
examples The iron-carbon alloys are dealt with in 
detail In a separate section The most Inraortant 
additions of new matter are descriptions of many 
series of binary alloys, which have been studied during 
the last three or four years, and a large number oT 
beautiful reproductions of photomicrographs of the 
structure of metals. ( 

Dat Radium und die Farbtn. By Prof. Dr. C. 
Doelter Pp vlli+133 (Dresden t Theodor Stria* 
kopff, 19x0.) Price 4 marks * 

This is a useful summary of thw very numerous 
observations which have been made on the colour 
phenomena produced in minerals by the neighbour 
hood of radio-active bodies Although the faeflky 
with which experiments can be made with radium 
(at least by the fortunate postfeasor of an edafomfa 
specimen of that substance) have given * 1 ipedal 
prominence to observation made with It* U la M 
known that analogous coloration? are produced 4 k 
kathode and RGntgen rays, and by ultre-vWet tigto 
These subjects are included In the bqok, which cook 
tains a fuU bibliography. 
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if * LE1TKRS TO THE EDITOR 

Editor tfaii not hold W mself responsible for opinions 
Htfeotsed by hi* correspondents \iiwr can he vnarrtaJte 
tfwwm, or to correspond with the writer* of, rejected 

r uscnptt intended for the* or any other Part of Nature 
riotue i* taken of anonymous communications] 

Drainage and Malaria 

The writer of the paragraph upon Drainage and 
Malaria in the Notea f of Nature for September 1 s 
1916, h evidently unaware that the facta aa they relate 
to Klang and Port Swettenham the two ■ tat ton w men 
Honed, find themselves to a Quite different interpretation 
from that put forward The idea conveyed by the para 
graph referred to la that two intensely malarious places 
Save been freed from malaria by drainage alone, with a 
saving of more than 400 Uvea per annum 
A study of the reports that have been published from 
time to time by Drs Travers and Watson the medical 
Officers who claim to be responsible for this remarkable 
achievement reveals the following facts 
fclang Is the principal town in a district of that name 
tn the Federated Malay States Port Swettenham is a 
new port situated %ve miles from Klang It was opened 
Hi 1901 The total population of Klang district for 1901 
Was 18 no of which 3476 belonged to Klang town In 
1903 the population of Klang and Port Swettenham 
together was estimated at about 4000 
From 1898 to 1904 the total deaths registered in the 
town and district together were as follows — 


iM '*99 I9» »90f 190* 1903 1904 

Total deaths 475 5 8 780 998 547 543 612 

Rate per 1000 363 310 430 554 303 301 340 

It will be seen from this table that the mortality rose 
very markedly in 1900 and 1901 and fell sharply In 190a 
An analysis of the returns shows this to have been due 
to an extraordinary temporary increase in the mortal ty 
of Klang town during these two years The following 
table gives the mortality in the towns from 1900 to 1904 
compared with that of the rest of the district — 


Towns | 


Total 

1900 

1901 

>90* 

1903 

1904 

474 

|8a 

*44 

11 5 

122 

Per 1000 

13a 5 

tea 7 

364 


30 5 

Total 

** 

416 

4 ®* 

4 « 

490 

Per 1000 

at 8 

*97 

*«7 

305 

35 0 


A consideration of these figures indicates that some special 
Influence must have been at work In Klang town to cause 
the appalling mortality of 1906-1 and the history of local 
events gives the clue to this 

At one time Klang was both port and railway terminus 
of the district but tn 1897 It was decided to construct a 
new port five miles beyond Klang The site chosen was 
a mangrove swamp partially submerged by every high 
tide and for the reclamation of this the making of 
railway embankments and the construction of approaches 
to the wharves and building sites earth had to bo brought 
from a distance White the work was in progress the 
coolie labourers employed suffered severely from malarii 
which increased in seventy as the work approached com 
pletton The health of the town was also affected and 
when at last the new port and railway were opened on 
September is 1901 and a large number of Government 
servants and otfurs connected with the shipping were 
transferred from Klang to Quarters at Port Swettenham 
many of them contracted mafsna 
This appears to have seriously alarmed the authorities 

C l had remained unmoved at the fearful mortality that 
taken place before 4 he opening of the new port and 
M a result, steps were taken to draw up a scheme for 
the drainage of both stations Meanwhile quinine was 
freely administered as a prophylactic with such good 
effect that a marked Im pr o v ement was recorded even 
wfore the drainage schemes could be executed The 
Ojpfdtnuc which had raised the mortality to such a frightful 
figure In tooo an£ 190s declined very rapidly after the 
Opening of the port and railway and the total number of 
deaths during 190a was less than one-quarter of those 
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those acquainted with conditions Ip the tropic* the 
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occurrence of an epidemic of malaria during the con¬ 
struction of a new port and railway and its dlsappeoranco 
after the completion of the work occasions no surprise* 
for it is just what has happened hundreds of times Its tbs 

past 

In the fiast, the coolie labourers employed on such 
works are drawn almost entirely from the poorest and 
most ignorant classes of the population they art often 
brought long distances and set down in a country Ip 
which the climate and even the food obtainable differs 
greatly from that to which they are accustomed if housed 
at all they are generally crowded into temporary huts, 
but frequently they are left to find what shelter they can 
they have often no one to look after them when sick, and 
no means of obtaining food If for any reason they are 
unable to work Ihcir work is arduoub and their pay 
small and owing to the fact that they generally try to 
save money for tne support of dependants at home it is 
no uncommon thing to And them attempting to exist upon 
a miserably insufficient diet Camped as they usually are 
upon the site of the work their surroundings are almost 
always highly insanitary for there is ranly any pretence 
at a conservancy system and sometimes no proper water 
supply and if much earth work Is going on the numerous 
pools of water formed during the rainv season speedily 
become the breeding places of countless swarms of 
mosquitoes In these circumstances it is not surprising 
that coolie labourers on large public works should be 
decimated by outbreaks of epidemic disease Bui what¬ 
ever happens to the coolies tne work has still to go for¬ 
ward so that as long as It is in progress there is con 
tinual immigration of new labourers to fill the gaps caused 
in the labour force by sickness desertion and death 
This continual immigration is a further source of mis¬ 
chief for the constant introduction of gangs of susceptible 
newcomers Into camps which have already become hot¬ 
beds of disease increases the trouble just as the addition 
of fuel to a glowing fire increases the blase 

Those who like the writer of this letter have watched 
tfte course of epidemics of th 1 kind among Indian coolies 
cannot fail to trace in the history of events at Klang and 
Port Swettenham a similar occurrence It may be re¬ 
marked that the epidemic at these places began among 
the labourers on the work and incTeaw?d in seventy at 
that work progressed it occasioned a fearful mortality, 
such as Is never seen except in cond tions similar to those 
desenbed above and just as its or jjn can be traced to 
the construction of the new port and railwav so also can 
its decline be traced to the compk non of this work Once 
a big project of this kind Is finished the labour force 
rapidly disperses immigration of the class of labour 
employed ceases a settled popul itton takes its place apd 
conditions as regards health rapidlv approach the normal 
once more 

In these circumstances it become* difficult if not 
Impossible, to estimate the value of the drainage protects 
that were earned out at Klang and Port Swettenham 
utter the decline of the epidemic for it is certain that 
in any case there was bound to he a great improvement 
after the completion of the work on the new port and 
railway and tne dispersal of the labour force engaged on 
their construction The only legitimate method of test¬ 
ing the results of the drainage of the two stations Is the 
comparison of the mortality rates of Klsng prior to the 
commencement of construction work for the new port 
and railway with those recorded after the introduction of 
the drainage schemes and until this has been done It Is 
misleading to rlaim these places as demonstrating the 
value of drainage In combating malaria 

As for the statement that more than 400 lives per 
annum have been saved bv the drainage of Klang and 
Swettsohom it Is an absurd fiction based on the ridiculous 
assumption that but for the drninogt schemes the 
enor m ous rate of mortality recorded In 1901 would bnve 
continued unchecked Chas A Bentley 

Bombay, October as 1910 

! have read with Interest Dr Bentlev’s Interpretation 
of the figures relating to the anti malarial works at Klang 
and Port Sw s Ae n ham oubhshed by Dr Trews and 
myself, and 1 am familiar with Dr Bentlevt valuable 
paper on the human factor In malaria This factor t% 
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undoubtedly of profound Importance In certain outbreak!, 
but at Klang and Port Swettenham the sequence of event! 
wai not to be explained by Or Bentlev’s theory> and he 
hab, 1 think, overlooked two point! in my published re¬ 
port! which at once set a*Me hi* explanation of the 
Wires 

ihc suggestion Is that the origin and buitalnmg factor 
In the outbreak was a camp at Port Swettenham densely 
populated with coolie labour, the coolies of which not only 
buffered severely from malaria, but also infected the other 
Inhabltnntb of the port and of KUing, and that when the 
construction works at the port were finished at the end 
Of 1901, the camp was broken up, the coollet. dispersed, 
and the epidemic subsided 

If this theory be correct, wo should naturally expect to 
find evidence of a severe outbreak among construction 
coolies at Port Swettenham during iqoi 
A s a matter of fact, not only was there no outbreak 
of malaria among coolie labourers at Port Swettenham, 
but there were actually no comp coolies There is 
Abundant evidence that this was the state of uffairs, 
although, as the port was not opened until the < nd of 
the year, it wus not unnatural for Dr Bentley to suppose 
ouch a «amp existed 

To explain, f may bn> that most of the earth construc¬ 
tion was finished at the end of 1895 (Dr lruvers gives 
the date of beginning work as 1897, but this is a *.Hp, 
see Journal of Tropieal Medicine , 1903) T hp whnrves 
were finished at the eiul of 1900 The onl\ works then 
remaining to complete the port were time Iron gooiU- 
shedb ana the passenger railway station, for which skilled 
labour was required This was not forthcoming and 
these few buildings were not finished until September 15, 
1901, when the port was opened Through trains were, 
however, running from June, 19m 

On my first visit to Port Swettenham, In January, 1901, 
Instead of finding a great camp of coolies as suggested 
by Dr Bentlr), I round only some twentj or thirty 
persons Instead of poorly paid inolie labourers, the** 

were high-paid Chinese artisans Fxtipi for these few 
Chlne&e, occupying one of a series of imp tv hut* formerly 
occupied by the construction coolies, the place was 
deserted The Government quirterh on eirh side at ifw 
main road 1U0 stood empty, and *eie not In be occupied 
until »onu nine months after m> first visit to the port 
This is a condition of afftm* so coinpletelv different 
from what in deni inded by Dr Bcmlev\ tin on, th it tin 
theory obvknif.lv becomes untenable, md to show that 
*Uch was actual!) the state of affairs in 1901, 1 now give 
some 1 xtrartb from published reports 

A —hwdence of date of beginning works 
" The extension of the Klang line from Klang to Kuala 
Klung (former name of the Pori) was commenced on 
January 1, 1895, and at the dat< of writing (April, 1896) 
is nearing completion It is not proposed to open this 
Rne until the wharvis ut tho mouth of the rivtr have 
been completed " (see Report of Resident Engineer, Rail¬ 
ways for 1895, Selangor Government Gazette, 1896) 

B —Evidence that wharves were completed at the end 
0/ 1900, and that remaining work was for artisan*, who 
were difficult to obtatn and keep at Port Swettenham 
The works remaining on hand are the passenger 
Ration and goods-sheds, which are being pushed on as 
fast as the difficulty of keeping billed labour at this 
unpopular spot will permit It Is anticipated that the 
whole of the work will be completed by the middle of the 
preaent year" (see Administration Report for 1900, 
Selangor Government Gazette, 1901) 

C— Evidence that artisans were not poorly Paid and 
were scarce 

Under the head of “ Labour ” in the Administration 
Report on Selangor for the year 1900 (Selangor Govern¬ 
ment Gazette, 1001), the British Resident wrote — 
• erk,us <Nmeulty js caused by the great dearth of 
ytlsan and mechanical labour, the available number of 
skilled workmen having declined rather than advanced 
The mechanic of this country U almost alwavs. a 
Chinaman He can do good work, and 3s well paid for 
ft, and Is consequently very independent Latterly 
employers even of their own nationality nave been quite 
unable to get the men they require, and works of all 
•eariiptloh have suffered In consequence " 
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D —Evidence that there was no great cootie population 
at Port Swettenham m 1901. 

“ 1 was not surprised that the construction coolies had 
suffered severely from malaria, and although at tho 
beginning of 1901 few coolies were actually living In rat 
Swettenham, I formed a very unfavourable opinion of it 
owing to the short residence necessary to Infect new¬ 
comers " i his is an extract from my Official Report to 
Government on the anti-malarial works at Klang and 
Port Swettenham It was published In the Selangor 
Government Gazette, April, 1905, and reprinted In tho 
Indian Medical Gazette of September, ipoj* Dr* Bentley 
has, 1 think, overlooked this report 

E —Evidence that there was no great efidetnsc of 
malaria at Port Swettenham in the early Half of 1901 
If there was a great epidemic of aaalaria at Port 
Swettenham among coolies in 1901, one would expect to 
find evidence of It In the admissions to hospital Now, 
In my artldex in the Journal of Troptcal Medicine la 
November and December, 1903, and April, 1905, a* table 
appears giving the monthly admissions to Klang Hospital 
of cases of malaria fro n the port The numbers were 
as follows — Jnnuary, 3, February o, March, 3, April* 
4, May, o, Juih, 5 During the six months, conse¬ 
quently, which Dr Bentley supposes# to have seen tho 
culmination of a malaria outburst which almost 
annihilated Klang and Port Swettenham^ the cases of 
malaria admitted to the hospital from the vortex of the 
storm numbered no more than 13 Dr Bentley can 
scarcely have noticed these figuies 

So far from Dr Bentley’s suggestion being correct, the- 
figures hhow that the conttrui tion coolies had left Port 
Swettenham long before the great outbreak arose among 
the ftovirmnenl population, and those connected with the 
shipping who went to reside there after the port was 
opentd The epidemic nt Pori Swettenham, whii h arose 
in 1901 ufter the port was op ned, was not among, or In 
any way connected with, poorly paid construction coolies* 
but among Government nervants and their families, tho 
shopkeepeis, nnd the well-paid loading laboun fs (180 in 
number) who were tiansferred from Klang Btvond these* 
there wns no population ut the port The outbreak began, 
nine months at least, to n>> personal knowledge after th* 
construction tool us had left, and consequently it Is 
impossible to attribute the subsldtnce of ihi outbreak to 
their departure 

With ngard to Klang town, I cannot quite gather 
whether Dr Benllev means it to be understood («) that 
construction works and n roolit 1 imp existed at Klang na 
well as at Port Sw» th nhum, or (h) that the coolies Irons 
Port Swettenham infected Klang town 

If the former, I may say ut once that no such work# 
or such a coolie camp existed at Klang 

If the latter, why should Klang, formerly so susceptible 
of Infection, be now immune/ In the nine years which 
have pabwd since the outbieak in Klang, there has been 
an enormous increase in the populations of the towns and 
of the district Places with much larger populations thnn 
that of Port Swettenham in 1901, or even to-day, and 
places much nearer than Port Swettenham to Klang, have 
been devastated with epidemics of malaria Malarial sub¬ 
jects from these surrounding neighbourhoods now enter 
Klang in far greater numbers than nine years ago from 
Port Swettenham Yet the residents of Klang' do not 
suffer from malaria, and statistics show that malaria is 
hardly ever contracted In Klang to-day Of 455 Kiting 
children examined In 1909, thirteen only showed evidence 
of malaria Of these thirteen, not one but had recently 
come to Klang, and had a history of malaria before 
arrival in the town t 

I msy remark, in passing, that when he assert* that 
the authorities remained Inactive until 11 alarmed b> the 
fearful mortality M at the new port, Dr Bentlev does lea# 
than Justice to Dr Travers and the administration, elnr* 
the Klang scheme, which was to prove so rframatlo 4 
success, had already been approved before the "occurrence* 
of the Port Swettenham outbreak 
Dr Bentley also suggests that flto credit for thd 
Improvement of the health of Klang may be ascribed to 
quinine Quinine, as a matter of fact, was freelv adminis¬ 
tered at Port Swettenham In 1901, but no public dUtribu* 
tton of quinine as a prophylactic was undertaken at Klang* < 
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i'Mot * single grain during all these yean wa* given except 
my hospital and private patlcnti actually suffering from 

mtilana, 

*" Dr Bentley think* it a “ ridiculous assumption " that 
the high death rates of 1900 and 1901 would have re- 
unchecked but for the measures recorded If he 
aritt do me the honour of reading my forthcoming book, 
ha wtU find It proved (as 1 venture to claim beyond dis¬ 
pute) that in many places In the neighbourhood of Klang, 
*0 long as the Anophellne factor remains undisturbed, 
these nigh death-rates do, alas I without any ” absurd 
fiction/* continue In view of the large fncrciiHC of 
population, we are justified In assuming that, but for the 
measures taken, mularia would have claimed ninny more 
than four hundred victims during each of the years under 
review, and Dr Bentley will find that the two cases of 
Anti-malarial works, the reports of which have incurred 
Ids criticism, have been paralleled strikingly In numerous 
Instances 

It fs commonly assumed that to rid even small tropical 
towns of malaria bv nntl-melarlal operations presents in 
Surmountable difficulties, and that to attempt such a 
campaign over exu move rural areas would br tilting u 
windmills Ft can be shown, however, that in the 
Federated Malay States planters ha\e, quite uncont^ciouflh, 
been carrying out# great anti-malnrml works over far 
greater areas than Klang and Port Sweitenham, for the 
benefit of much lnrgnr populations, at onh a **m ill fric¬ 
tion of the expense, and with compli te nuru»a« I wind, 
one t innot help suspecting that great antl-mahml works 
am const mtU being carried to a successful conclusion b\ 
tho 4 e whose last idea would be that tho were carrying 
Out greit sanitar\ works and in view of what has 
Already been aohitvtd it would be rash to den\ that the 
future ma\ havL in store for us the final expulsion of 
nialan 1 from the wholi of what is, even lo-dru one of 
the mivt m ilanous portions of the trollies 

Mai coin Watson 

KHng Federated Mala) States, December 37, 1910 


Studies of Magnetic Disturbances 

In the number of Natlrh for August n, 1910, Dr 
1 - A Buuer published some results of inusiigiiions of 
magnetic. disturbances, forming an abstract of p ipcre pub¬ 
lished m Jimstnal Magnetism, xv , Nos 1 and 2 

In these papers Dr Buuer treats 1 numb- r of problems 
of the greatest Intrrest for the stud\ of tirnstnal ning- 
flrtUm , but in my opinion tfi* re nn. ccrtun points of a 
fundimennl nature which it would be well to take up 
lor ducussion, partly because certain of his results differ 
considerably from those of other investigators in this field 
Dr Bauer treats the “ positive equatorial storms " of 
Muy 8, 100a, and Januarv ab, 1903, and concludes from 
A mathematical analysis “ that for both disturbances th< 
H \stems of disturbance force* which It would be necessary 
to superpost upon the earth's own magnetic fluid were 
precisely of the 8 ami character as the earth’a In other 
words, were we to assume electric currents as constituting 
the disturbance systems, then, as in the case of the earth*s 
ftpld, the currents would hove to circulate from east to 
west if thev are positive ones and In the contrary direc¬ 
tion—from west to eojt—if thev are negative or smh as 
would be produced by moving negative charges Further¬ 
more, for both disturbances the electric currents would 
have to circulate chiefly In the regions abo\e the earth M 
(Nature, loc cit , p 19a) 

1 am not quite sure of what Is meant bv the expression, 
that the disturbance field Is precisely of the some character 
as the earth’s own field For a real similarity, which 
would allow conclusions to a similarity In origin of thn 
two phenomena, tre should have provided the following 
relation 

F-feT (1) 

where P Is a vector representing the perturbing force at 
a certain place, T Is the total force of the earth’s per¬ 
manent magnetic field at the same place, and k is a 
tonsrant The teMon (1), however. Is noKeven approxi¬ 
mately fulfilled for any of the principal groups of dUturb- 
^jpnees treated bv Blrkeland in his work, *' The Norwegian 
Auror? POlarls Expedition, 1901-^1903,” not even for the 
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equatorial storms considered in Dr Bauer's paper, so 
that the similarity assumed by Dr Bauer cannot mean 
that .relation (1) Is fulfilled. 

Then when Dr Bauer, from the similarity between the 
earth's own field and the field of the positive polar storms, 
concludes that the disturbance current systems must circu¬ 
late round the earth In the same direction as that which 
may be supposed to produce the permanent field of thn 
earth, this conclusion is not justified without further 
proof, for the two similar fields show great differences. 
While the forces P and T huve the same direction near 
thr equator, this is no longer the case nearer the poles, 
where their vertical components have opposite directions 

It seems also difficult to understand how the direction 
found by Dr Bauer can be brought Into harmony with 
his statement that the greatest part of the current Js to 
be found above the surface of the earth For suppose 
that an electric current—circulating around the earth and 
above tts surface —shall produce the observed perturbing 
force directed towards the north, it follows from Ampere's 
rule that the current must pass from west to east, or In 
the direction opposite to that found by Dr Bauer bo 
long as wt regard external systems as forming the primary 
cause of disturbances, this result must hold even if we 
taki into account the magnetic permeability of the earth 
and the effect of induced currents 

Dr Bauer states that the disturbance systems probably 
always can be supposed to originate from one Internal and 
one external current system, and for thr equatorial storms 
he has given the mathematical method for separating the 
two systems 

i he separation was earned out for thr perturbation of 
May 8 , 1903, and 4 the sprpnsing result revealed itself 
that the internal currents went in the same direction as 
the extern il ones, the latter bung about three times the 
strength of the former " 

Now two systems of this kind, keeping on simul¬ 
taneously, must In some way bo physically connected, but 
It seems rather difficult to see how this connection could 
be produced, for, as Dr Bauer himvdf rightly rein arks, 
tie internal ■currents cannot l* induced currents Ihun it 
ml ns that merely sifhplc physicil considerations will 
make the result very improbable and besides, I think that 
objections can be made to the way in which it is 
deduced 

l am not going into details regarding the validity of 
the muthemuictl method, but I am mtnlv going to show 
by an example that the method used by Dr Bauer cannot 
be trust* orliiv 

Hie equations for the internal systems (arc Terr Mag , 
xv , No 1, p 36) are simply expressing thi forces on tne 
surfaie of a sphere uniformly magnetised along a ctrlain 
diameter Suppose, now, that in u pline, perpendicular 
to this diameter and passing through the centre of the 
sphere, there was a circular current concentric with the 
sphere and with a radius large compared with-that of 
I he sphere 1 hr magnetic field of the current in the space 
occupied by the sphere would be nearly uniform, and if 
the sphere was made of a homogeneous material It would 
be uniformly magnetised In other words, the equations 
which should express a field due to nn internal system 
will in this case express a field nctualh caused by an 
external one The system of equations, however, which 
according to Dr Bauer should express the field due to an 
external system, will not even approximately be able to 
express an external system of the kind here supposed I 
think this will be sufficient to show that the result of the 
separation will require further proof 

I should also like to say a few words regarding the 
direction of the circular current of negative corpuscles 
which may be formed round the earth in the plane of the 
magnetic equator These currents play an important part 
In the kathode ray theory of Prof Birkeland, and It Is of 
Importance that no misunderstanding should exist on this 
point 

Dr Bauer arrives at the conclusion that the direction 
of motion of the negative corpuscles of such & current la 
from east to west I have not from his short note been 
able to follow his argument, but a. simple consideration 
will show that the corpuscles will encircle the earth In a 
direction opposlfe to that found bv Dr Bauer 

Suppose a negative corpuscle is moving In the pUme of 
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thf magnetu equator and describing a circular orbit con¬ 
centric with the earth The magnetic force due to the 
earth'h magnetic field li directed towards the north, and 
the deflecting fone must be directed toward*, the ci ntre to 
keep the corpuscle In its orbit Appl>ing the well-known 
rule for electromagnetic deflection, we find that the 
corpubcle, if negative, must move from ttu 1/ to east 

lhe question regarding the simultanutv of thr occur¬ 
rence of the positive equatorial storms is a vir\ important 
one for their physical explanation, for if it takes a time 
of s vural minutes for the pulse to travel round the earth, 
we must suppose that the currents producing the effents 
ore near the earth compared with its diameter, while 
simultaneity of beginning would indicate very distant 
systems fhe question of simultaneity ran nnlv have a 
definite meaning in the case of the abruptly beginning 
storms, e g the positive equatorial storms (“ S " storms), 
and perhaps the cyclo-mcdian storms The pol ir storms, 
on the other hand, usually set in gradually and near the 
auroral zone, where they are Strongest, they are of a very 
local tharacter, sudden changes at one station mav hove 
nt> corresponding sudden change at another, but m the 
case of these polar storms (cl Birkeland's work) il is 
often found that the centres of disturbance fields move 
•lowly, usually along the auroral zone 

It has usually been assumed that the positive equatorial 
storms set in simultaneously all round the world The 
question is very carefully examined in the work of Birke- 
land, referred to above, for the storm of January ah, 
1903 Looking ut his figures, we notice that coi respond¬ 
ing serrations show small differences in time at different 
stations, amounting to two or three minutes, but these 
differences are equally great for neighbouring stations as 
for more dutant ones The differences for neighbouring 
stations, which must be due to some error, are not so 
much caused bv faults In the measurements on the time 
axis and the identification of corresponding points on the 
Curves, they are rather to be considered as faults sticking 
to the magnetogram Itself, for if we take out the time of 
•everat points of the disturbance, the time differences for 
corresponding points for two stations tome out nearly 
constant 

Dr R L Fans and Dr Bauer, who hive made a 
great amount of valuable work on the subject, have tried 
to eliminate the error by collecting neighbouring stations 
Into groups, and then taking the differince between the 
average time of each group, and they arrive at the con¬ 
clusion that the occurrence Is not simultaneous But so 
long as the differences between the groups are of the 
same order as the actual pohhible error of determination, It 
seems very dangerous to conclude to a non-si mu ltnnei tv 
Moreover, Mr Krogness, by comparing the tunes of 
beginning of n number of storms at Potsdnm with the 
corresponding times given by Dr Farls for n group of 
stations on the western hemisphere, has found almost 
perfect slmultaneitv 

I think, then, tnat the present position of the question 
cannot be expressed In a better wnv than bv the follow¬ 
ing statement taken from Prof Blrkelnnd's work — 

II We may conclude from this that the serrations appear 

simultaneously, or rather, the differences In time is less 
than the amount that can bo detected by these register¬ 
ing " I Vegard 

University of Chrlstftmla, January 14 


Sir F Otlton and Composite Photography 

Mat 1 be permitted, as an Intimate friend of m.iny 
years and under deep obligations to the late Sir Francis 
Gabon, to say a word upon a matter which is perhaps not 
sufficiently emphasised? I refer to hm very deep and last¬ 
ing Interest In composite photography, and his conviction 
of its .scientific value He considered it capable of and 
well worth* systematic development This was a frequent 
subject of conversation between us, and he told me manv 
times (sometimes with reference to the original contribu¬ 
tions to photography of my brother, Colonel Stuart- 
Wof, y) that he felt the method ought to be developed, 
not as a newspaper curiosity, but as a serious aid to 
sociology, and especially to the studv of heredity 
Prof Bowdltch, of Harvard, told me that he found 
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an unaccountable indifference on the subject In America, 
while he entirely shared Gabon's view of Its possibilities 
If anyone could be found to take up the matter seriously 
there can be no doubt that the pioneer would be richly 
rewarded In our last talk, a few weeks before his death, 
Sir Francis himself told me of really sensational results 
from the few experiments he was able to make with a 
comp iratlvely primitive instrument For Instance, he told 
me he had collected photographs of Queen Victoria and 
Prince Albert and all their <nlldren To his great sur¬ 
prise, the composite gave the likeness of Princess Alice 
and no one else But this was only one of many equally 
suggestive results Victoria wilbv 

Dum aves, Harrow, February 3 


Darwin and the Transmission of Acquired Characttrs 

It is difficult to understand how anyone well acquainted 
with Darwin’s works can come to any other conclusion 
than that he firmly believed in Lamarck's principle of the 
transmission of characters acquired bv use 
Two clear examples miy be cited from “The Descent 
of Man ” (second edition) — 

(1) 44 As the voice was used more and more the vocal 
organs would have been strengthened and perfected 
through the principle of the Jn/irrifrd effect of use ” 
(P 87) 

(a) ** There is no more Improbability in the continued 
use of tho mental and vocal organs leading to Inherited 
changes in their structure und function, than In the case 
of handwriting, which depends partly on the form of the 
hand and partly on the disposition of the mind, and 
handwriting is certainly inherited " (p 88) 

In this matter Darwin was a true disciple of the great 
French naturalist to whom Prof Judd refers with such 
•cant respect F A Parkyn 

January 30 


I R kg set that your correspondent should Imagine that. 
In writing the words 4 poor old I amarck," 1 showed 
44 scant respect " for the great hrench naturalist On the 
contrary, 1 desired to express the deep sympathy I felt for 
this grand pioneer in evolution, who, in old age and blind¬ 
ness, found his splendid achievements, for the time being, 
discredited by thr work and arguments of his successful 
rival, Cuvier In the little book which has given rise to 
this comspondence, 1 have Insisted upon the splendid 
contributions of Lamarck, not only to botany and zook>£\, 
but also to geology, and have shown how the hostility 
towards his work, felt at first by I yell and Darwin, was 
in the end modified, and his great merits acknowledged 
by both of them 

I quite agree with your correspondent that the passages 
he quotes—and many similar ones may be cited—show 
that Darwin accepted the I amarckian views as to the 
transmission of acquited characters to a certain extent. 
Darwin's tendency was, however, to insist that individual 
variations were always 11 slight "or 44 exceedingly little,” 
to use his own words In the passage to which reference 
has been made in the 44 Origin of Species," it would 
almost seem that he suggests that " variation ” had been 
used in two different senses by authors—variations that 
could be transmitted and variations that could not be 
transmitted—and that he demurs to the distinction I 
agree with Prof Meldoln, however, In thinking that, In 
oil probability, the view put forward by Prof Weismann 
in 1885, that no acquired character is directly inherited, 
never fairly came under Darwin's consideration 

In discussing questions of this kind, it is important > 
realise, so far as is possible, what was the current opInloiK 
at the time Darwin wrote Now Boron Cuvier, hla 
brother Frederick, and their followers—whose writing* 
so greatTv Influenced naturalists In the early years of tb 
nineteenth century—all freely admitted the transmission 
by Inheritance, of acquired characters, habits, and Instinct* 
in domestic animals like dogs, what they denied was thn 
any of the variations 10 transmitted, so far a* the expert 
ence of aooo years showed, were uf a fundamenta 
character 

That Darwin not only accepted the Idea of the trans¬ 
mission of acquired characters, but even speculated on 
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Ch# mechanism by which it might be accomplished, is 
shown bv U mventiun of the provisional hypothesis ” 
ci pangeiH^is, has been justly pointed out by Sir William 
ThUfllfon-Dyer In Introducing this hypothesis Darwin 
wrote — 

A% A" multitude of newly acquired characters, whether 
injurious or beneficial, whether of the lowest or highest 
vital Importance, are often faithfully transmuted and 

we may on the whole conclude that inheritance is the 
rule, and non-inheritance the anomaly " Varntlon of 
Plants and Animals,” popular edition, p 454) 

No mistake ran be greater, as It appe-irs to me, thm 
one prevalent at the present day—namely, that by the 
newer developments of evolutionary theory in Weis¬ 
mannism, Mendel ism, Ac , Darwin’s results arc m nny 
way superseded On the contrary, I firmly biluvc that 
had Charles Darwin lived, no one would have more gladly 
welcomed these new developments than would he, for lie 
would ha\e rejoiced to follow the investigations of thi 
particular methods bv which variations arc transmuted, 
the possible Utmts of individual variation, and the laws 
which govern thtir appearance 

Kew, February 1 John \V Jcm> 


Glacial Erosion 

I lib revuwer “ Geographical Essajs," by I’rof 
W M Daw*., writes in Nature of Jnnuary 19 — 11 Prof 
Bnnnev * pr* mdcnlial address to, the British \ssouation 
has brought (hi iontrovers\ oil £lm lal erosion to a head 
It m ly bi hopi d thut the authoritative and masti rlv state¬ 
ments on both sides mil lead to an igretnunt as to thi 
main facts, but no settlement can he expected until the 
arguments of those who limit (he efficacy of gluuerB as 
eroding igcnts have t*cn directly answered ” 

T do not think that those who, like imself, hold that 
glacier* an jiowirful eroding agi nts would shrink for 1 
moment from dinctlv answering their opponents’ 
criticisms The most direct answer is that the deposits 
formed In ghri<rs ire a direct mensure of glacial erosion 
I distrust nil theon tic'll opinions based upon the study of 
let an i rock ” In the early days of geological science 
it wi* difficult to convince the mnn\ tint the “purling 
brook and tin ‘ babbling river” hul fnquenth < \- 
c ivatcd tlu dei p vallevs and gorges through whuli they 
run 

Do thi opponnnts of gl u 1 d erosion re illy conti nd th it 
the f’liormous deposits of boulder cl ly which 1 ovi r suih 
extensive portions of Fngland, Scotland, nnd Inland are 
not thi results of glaml erosion 5 I say boulder cluv 
advisedlv (or there nri Immense deposits of laminated 
clny with or without boulders, sands, and gravels, which 
some may argue have no connection with glaci ition 
Here however, I should again differ, for many years of 
careful studv in the field have convinced me that lunrty 
all these superficial or “ drift ** dejiosits arc the result of 
glnci d erosion # 

Taking the " glnrml “ deposits themselves ns a measure 
of glacial erosion, and concluding that we must look for 
marked effects in the areas from which the material w is 
eroded, what do we find? We find surface lowland 
features, valley gradients, valley forms, and entire villevs 
and gorges, which are not such as arc produced bv the 
erosive action of water ruin, and frost 

The opponents of glacial erosion have been too murh 
flu id f d by glacial action, is now seen in such mountainous 
areas as Switzerland The puny glaciers now found there 
cannot be compared, so far as the effects they produce 
are concerned, with the great confluent glacars which 
once occupied thr vallevs 

It is a pitv that in this country the conviction which 
so manv hold concerning glacial erosion and climatal 
changes sliould have resulted In the stagnation of glacial 
geology as a science, for it cannot be denied that if 
glaciers have done very little as agents of change, there 
must be very little to study 

Ghi inliits of the active, school cannot but feel grateful 
to such workers as Prof James Gelkie, Prof W M 
Davies, Prof R S* Tarr ana others, for keeping the lamp 
burning R M Dee lev 

Inglewood, Longcroft Avenue, Harpenden, 

January 18 
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Hardly anyone disputes tint the passage of Ice over 
the British Uplands swept a way all (hi loose rock- materials 
and redeposited them in the Lowlands as glaclil drifts 
7 he controversy is not as to the nmovil of the loos* 
ddbris, but of tnc 1 xcavation of basins in fresh hard rocks. 
As Mr Doeley states, thi opponi nl* of glacial erosion 
have written extensively, but certnm serious difficulties 
that have been advanced by Prof Bonne), Prof Garwood, 
and others, do not seem to me to have been directly 
answered I share Mr Dcelcy’s grntitudi to the three 
geologists whom he names for thi ir important contribu¬ 
tions to glacial gi ology J W G 


An Unconscious Forecast by Joule 

Tiir following remarks by Joule in his piper on the 
changes in temperatun product d by thi rarefaction and 
condensation of air (Phil Mag, Aliy, 1845) arc worthy 
of notice — 

* Ihc beautiful idea of Duvj, tint the hint of elaitfi 
fluids depends partly upon a motion of particles round 
their axes, h is not, I think, hillu rto pti ived the utteii* 
tion It dcnervi s l t* lu vc that mot>L phenonu na nuiy be 
explained by idapting it to the gn.it elcctroohi mical din 
covery of faridiy by whuli we know that each atomu 
element is associated with the same ibsolutc quantity of 
electricity Let js suppose that these atmospheres of 
electricity, endowed to n certun e\t< nt with the ordinaly 
properties of m itter, nvolve with great velocity round 
thpir respective atoms ” 

“ The phenomena described m this paper, an well as 
most of the facts of tin rmochemistrv, agree with this 
theory , nnd In order to apply it to rndialion we have only 
1o admit that the revolving atmospheres of elcitncily 
possess, in a greater or less degree, according to circum¬ 
stances, the power of exciting isochronal undulations in 
the 1 ther which is supposed to pprv ide spai p " 

In the idea of the atmosphere of < Icxinutv ” revolving 
round the atom, wc have the substance of J J Thomson** 
corpuscular theory, while the electromagnetic mas* o( the 
revolving 41 atmospheres of electricity “ would certainly 
cause them to be ‘ endowed to a certain extent with the 
ordinary properties of matttr " Agun, the last phrase of 
the extract is simply tho modirn ide 1 of elet troinugnetic 
waves in the ffither 

The premature birth, In this short quotation of three 
of the most startling advannw of modern physics is not 
x little remarkable B A Keen 

University College, London, January 24 


The Sailing-Plight cf Bird* 

In a letter to Nature 111 hibruirv, 187(1, I suggested 
that the sailing-flight of birds and the flight of ffyuig-fishe* 
could bo explained ns tobogganing undir almost perfect 
conditions, and in i88q the 1 ite Duke of Argyll accepted 
this, in a letter to the S pictator us a mrrect und 
sufficient explanation My old frn nd the 1 iti Prof H N 
Moseley, a member of the rhaJfingi r stnff, hi Id the view 
that a quivering, imperceptible to the eye, of the wings 
and fins was the triu explanation I do not know which 
explanation has been gi m r dlv icct pted, hut I would 
suggest that a kincmntogruphic piitun of the flylng-fi*h 
ought to settle the question finally, if it is not ilrendy 
settled 

I said in my fitter — 41 Bv mein* of a suitable 
mechanism for 1 hanging the mclmition of the wing-planes 
every few seconds the sailing-flight of the albatross, I 
believe might be simulated without inuvh difficulty “ Has 
not the aProplnne done this’ R A an AY 

Earl Sotiam Rectory, Fcbruirv 1 


A Morning Meteor 

A HPTEOR equal in brightness to the Pole Star, and of 
much the same colour, was seen by me to fall from the 
south) rn sky at 6 24 on the morning of Friday, I ebrunry 3 
Its path wis one of ten degrees, extended along a line 
midwnv between a Corona? Borealis and the planet Jupiter, 
which at that time was shining lustrously some thirty-four 
degrees south, and slightly east, of Arcturus The meteor 
left a steel-blue train which remained visible for sit 
seconds • Joseph H Elcw 

7a Grange Avenue, Leeds 
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review A much more extensive experience of ohraoie ■ 
plague in rats in Belgium, Poona, and Bombay ba* 
fully convinced the Commission that the pathological 
appearances described as chronic plague are stage* In 
the process of recovery from the acute disease For 
this reason, and because the term has been associated 
with theories regarding the reappearance of the rat 
epizootic, they regard the name “ resolving plague ” 
as more appropriate. It is evident that the epidemior 
logical importance of chronic Hit plague is on thl* 
view considerably limited, if not, indeed, abolished. 

An interesting contribution to the problem of the 
spread of plague through: districts with numerous 
scattered villages, will be found in this volume The 
collection and arrangement of the extensive data deal* 
ing with the recent history of human plague In three 
districts In the Punjaub and the United Provinces 
were undertaken by Major Lamb, I.M S., and a 
statistical analysis of the results has been made by 
Dr Greenwood While the conclusions drawn from 
this survey are necessarily tentative, they are of value 
in suggesting a rational basis for effective plague 
administration in the thickly populated districts in 
India It would appear that reimportation of the 
Infective agent 19 more likely to be the cause of 
outbreaks in the villages than recrudescence. 
Again, a study of the distribution of Infected village* 
in maps allowing the position of affairs month by 
month, suggests a dissemination of the infection from 
various centres The statistical evidence does not 
point to the conclusion that the infection of a village 
renders it more liable to be Infected during the next 
following epidemic 

The Commission has recorded Its observations of 
plague during the years 1908-91* Bel gaum and Poona. 
The special reason for selecting these towns was that, 
although not far distant from Bombay, the seasonal 
prevalence of the human epidemics is different It 
had been already shown that in Bombay the rat-flea 
prevalence varied at different seasons of the year, and 
that the season of maximum rat-flea prevalence coin- 
cided with the height of the epizootic The intimate 
relation between rat-flea prevalence and the spread of 
rat and human plague 19 well illustrated in the present 
observations Moreover, the interesting fact is elicited 
that a close connection appears to exist between Jhe 
flea prevalence and the hygrometric condition of the 
atmosphere 

The results at Poona show that the adverse factors 
which combine to bring an epidemic to an end are (1) 
a decrease in the number of fleas, <2) a decrease in 
the number of rats, and (3) an increase in the proper* 
tion of immune to susceptible rats 

Mr Sydney Rowland gives an account of his work 
upon plague vaccines This contribution, which is of 
too technical a character to admit of a summary of 
its contents, describes the results of an inquiry into 
the immunising constituents of the B pestit The 
results obtained are interesting, and suggest impor¬ 
tant improvements* in the method of preparation of 
plague vaccines 

'Hie volume concludes with a brief statement of the 
provisional conclusions reached by the Advisory Com¬ 
mittee as the result of the investigations made under 
their direction from 1905-9 intodhe mode of spread of 
plague in India. The Committee concludes, that in 
nature plague is spread among rats by the agency,of 
rat fleas, and that, in the great majority of castit 
during an epidemic of plague, man contracts the 
disease from plague-infected rats through the agency 
of plague-infected rat fleas. 

A perusal of this volume of reports must imprest 
the reader with the enormous amount of work en* 
tailed in order to collect the evidence leading to thest* 
conclusions In this country it is still little under 


1NVESTIGATI0I*S OF PLAGUE . 

T HE terrible intensity of the outbreak of pneumonic 
plague now raging in Manchuria, and the presence 
of plague-infected animals within our own borders, 
have called forth recently a number of communications 
on plague in the daily press. A special correspondent in 
The Times, in two well-informed articles (December 
as, 1910, and February 6, 1911), summarises the situa¬ 
tion, and gives an admirable sketch of the principal 
facts concerning the modes of spread Of plague. Dr 
L W Snmbon has also contributed two letters on the 
subject to our contemporary He cites some inter¬ 
esting historical references to the preventive methods 
adopted during epidemics of plague, but it is u pity 
that he has allowed himself to fall into error on some 
essential points in the epidemiology of the disease 
He remarks, for example, that in his belief trans¬ 
mission from man to man is probably more frequent 
than from rat to man If Dr Sam bon bases this 
statement upon personal experience of epidemics of 
bubonic plague, it must be said that his observations 
are directly opposed to the experience of manv com¬ 
petent plague workers Dr Ashburton Thompson, an 
accepted authority, has stated that in Sydney plague 
owes nothing of its epidemic form to contagion from 
the sick The view that bubonic plague is not directly 
Infectious is held unanimously by authorities in India 
fhe Advisory Committee, appointed by the Secre¬ 
tary of State for India, the Royal Society, and 
the Lister Institute, has recently issued a further 
Volume of Reports on Plague Investigations in India 
(journal of Hygiene, vol x , No 3) The volume 
contains a number of articles which cannot fail to 
Interest all those concerned with plague administra¬ 
tion Briefly stated, it may be said that these investi¬ 
gations confirm and amplify the conclusions alreodj 
recorded 

The first article deals with the experimental pro¬ 
duction of plague epidemics among animals In 
earlier experiments guinea-pigs were used, and it was 
conclusively shown that epidemics could not be pro¬ 
duced amongst these animal* except when rut-neas 
(V cheopts } were present in the godowns or small 
huts in which the experiments were carried out 
Gotschlich criticised these experiments on the ground 
that guinea-pigs, unlike rats, do not feed on the 
carcase* of their dead companions. He believes that 
among rats, plague is chiefly spread by the healthy 
animals feeding on the carcases of those infected with 
plague In order to test the validity of Gotschlieh’s 
criticism, wiM Bombay rats, previously freed as far as 
possible from fleas, were used in the present series of 
experiments The results show clearly that epidemics 
occur among these animals only in the presence of 
fleas The Commission found no reason for thinkmg 
that alimentary Infection played any port in the pro¬ 
duction of these experimental epidemics This conclu¬ 
sion completely agrees with their observations on the 
mode of infection in naturally Infected rats 
The discovery by the Commission, in the early years 
of their work, of chronic plague in naturally infected 
rats, at first sight appeared to offer a plausible ex¬ 
planation for the persistence of infection amongst the 
rot population during the off-season, and for the re¬ 
crudescence of the infection when the conditions again 
bccaqi©•favourable for the epidemic spread of infection 
amongst rats and human beings From the evidence 
available, the Commission showed considerable hesi¬ 
tation in ascribing to these chronic plague lesions 
important part m the continuance and revival of 
the rat epizootic. It leaned rather to the view that 
the quiescent season Is bridged over by sporadic cases 
of acute rat plague \ great deal of fresh light has 
been thrown upon this question in the volume under 
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actongst even the Intelligent public, that the 
study of disease can be effectively accorn- 
, fill,only at the outlay of much tune and money 
Jt ft gratifying, therefore, to find that in the ably 
written article on the outbreak of rat plague in Suffolk, 
which appeared in The Ttmes of December 22, 1910, 
the writer emphasises this point with refreshing 
candour He Insists that in a crisis of this kind, the 
effort to cope with the situation must be a national 
on*, and that the Government must authorise the 


expenditure of ample funds to provide for the estab¬ 
lishment of a staff of experienced investigators and 
Administrators to deal with the problem The hi story 
of the organisation of plague measures gives ample 
proof of the futility of adopting plans, however vigor¬ 
ous that are not baaed on clear conceptions of the 
disease gained by scientific research 


WHAT SCIENCE HAS DONE FOR 1HE WEST 
INDIES 

A LITTLE more than a year ago I told In these 
pages, with a very sore heart, the story of what 
the late Sir Alfgpd Jones had accomplished for the 
y/ent Indies by enlightened commercial methods That 
chapter is unhappily closed, for no one has succeeded 
him. It n a more hopeful task which is now imposed 
upon me—to give some account of what sucnce has 
done, and will continue to do It is worth the telling, 
and it is more than a mere record of success, but car¬ 
ries a moral of far-reaching extent 

This journal, from its firbt number, has never ceased 
to preach the necessity of applying knowledge to the 
right conduct of human affairs It continues to 
preach, and in face of the stolid conservatism of 
our methods, one might in a despondent mood think 
with little effect But if one looks back over long 
periods it is not so, and the change in public opinion 
as represented by governmental action in little short of 
astonishing 

When I first became engaged in colonial work some 
forty >ears ago, the doctrine of Jaurec fatre was in 
full swing It was held that self-interest would deter¬ 
mine whether an industry would succeed or fail, if it 
failed it deserved to do so, and another would take 
Its place In either case it was best to leave it 
severely alone This is not the place to discuss how 
far such a doctrine is sound But practically it is con¬ 
tinually being abandoned No Industry is now free 
from governmental Interference, and such interfer¬ 
ence Is only tolerable if directed bv adequate technical 
knowledge Interference must always be of the 
nature of restraint, and at any rate theoretically one 
mav ask whether some compensation is not justified 
It can hardly be doubted that the community will 
have more and more to provide knowledge for in¬ 
dustry of the kind that self-interest is powerless to 
provide for Itself 

Mill, however, and other economists clearly saw 
that academic economic principles were not univers¬ 
ally applicable to agriculture The reason is obvious 
the soil is not removable, but has to be utilised as 
best it can, and where It Is If it went generally out 
of cultivation food would fail It was still, however, 
left to laisscc fatre , except in some measure in India, 
where the Government undertook the pioneering work 
In regard to tea, cinchona, rubber, and some other 
staples, and then left their commercial development 
to private individuals In any other country but our 
own the work of Rothamsted would have been pro¬ 
moted by the State There are undoubtedly advan¬ 
tages in scientific research being left unfettered to 
Individual effort* but it is only the richest landowners, 
such as Coke of Hotkham, and the Dukes of Bedford, 
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who can afford to add to agricultural knowledge by 
experiment The average cultivator Is powerless to 
follow other than traditional methods Yet it is In 
the interest of the community that he should da 
better in order that the maximum return may be 
obtained from the land. 

When this country began to acquire tropical posses¬ 
sions, it was seen, however, that something more 
than laissez fatre was required for their economic 
development It was the Royal Society, at the hands 
of its president, Sir Joseph Banks, who first took the 
work in hand Having the ear of the King, he was 
able to use Kew, which was then the private property 
of the Royal Famil), for the purpose The mutiny 
of the Bounty was nn incident In an attempt to add 
to the cultural resources of the West Indies An in¬ 
direct result was the foundation .of the great Dutch 
colonial botanical establishment at Buitcnftarg When 
It was decided that Kew should be maintained as a 
national establishment, its colonial utility was appar¬ 
ently one of the main reasons for the decision In a 
1 scheme which received the sanction of Parliament the 
interests of “commerce M and “agriculture" were 
recognised, as well as the supply 1 of authentic and 
official information on points connected with the 
1 foundation of new colonies M Its functions in this 
respect were steadily fostered by the Hookers, father 
I and son The history of Kew thus affords one of the 
earliest instances in this country of the recognition 
l of the duty of the State to promote scientific know¬ 
ledge In the public interest And the historic mean¬ 
ing of the controversies which have occasionally 
brought Kew prominently into public notice is simply 
; the attempt of a policy of lames fatre to arrest its 
work 

But anything which is rooted in sound principles 
cannot be checked, because their necessity insists on 
disserting itself, and the West Indies again supply the 
1 illustration Obviously their chief asset is solar 
energj Our channel islands supply us with early 
vegetables In a rule-of-threc sum the We9t ladies 
stand for the channel islands of the North Atlantic 
shores Alfred Jones saw this, and started a line of 
steamers to flow! us with West Indian fruit But 
this is anticipating In the 'nineties their condition 
was the reverse of prosperous And, if it is a paradox 
that science was indirectly the cause of the mischief, 
it happily was able to supply the remed\ 

The Napoleonic empire left behind it two permanent 
legacies—the French code and beetroot sugar When 
Napoleon's continental system closed the ports of 
Europe to British colonial produce, the import of 
tropical sugar was cut off As sugar is a necessity of 
modern food there was the strongest impulse to find 
a new supply I need not repeat a well-worn story 
The chemist and the cultivator lavished nil their re¬ 
sources on the qnpromising beet, and ultimately de¬ 
throned the sugar-cane Then came the bounties 
which flooded this country with sugar at scarcely 
more than cost price, and drove cane-sugar out of 
consumption 

There is a fundamental principle in agriculture 1 
never to trust to a single crop Ireland trusted to the 
• potato and Ceylon to coffee, and both failed them; 
this was from disease The West Indies trusted to 
sugar, and in their case the rum was economic The 
1 balance of solar energy being in its favour, on equal 
> terms the cane should at least hold its own with the 
1 beet But now comes the mistake and Its moral Tho 
sugar content of the cane was held to be incapable of 
increase, the methods of manufacture were often 
I archaic and wasteful. Bcotroot-sugar was the product 
. of the most refined scientific skill in both directions. 
' It was the fgble of the hare and the tortoise. 
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In the 'nineties then the West Indies had sunk 
from prosperity to poverty I heard it publicly stated 
at a meeting In the City of London that annexation 
to the United States was the only remedy On some 
of the islands the peasantry were clamouring for food. 
And so things might have remained but for Mr Cham¬ 
berlain, who has never hesitated to cut himself adrift 
from hide-bound prejudices, and, regardless of them, 
to apply a practical remedy to an evil 

In 1897, after obtaining from Parliament some tem¬ 
porary relief, he sent out a commission of inquiry, of 
which Sir EJdwurd Grev was a member, and to which 
Sir Daniel Morris, then ussisLunt director of Kew, 
ft as attached as secretary The Imperial Department 
of Agriculture was established the following year, 
and Sir Daniel Morris left Kew to take up the duties 
of commissioner In a recent paper before the Royal 
Colonial Institute (see Nature, January 26) he has 
given u full, and 1 think extremely modest, account of 
what he was able to achieve That paper will speak 
for itself My purpose is to show how success flowed 
from the patient and persistent application of scientific 
method 

Tht first thing ft ns to see if the sugar-content of 
the cane could be improved Like many other plants 
subjected to long cultivation, it was believed to have 
lost the power of producing seeds Hie Pacific Islands 
had been ransacked without much success to find 
more productive kinds which might have arisen pos¬ 
sibly by bud-vnrintiofi The White Transparent enne, 
which is regarded ns a standard in the Vvest Indies, 
fields tons of sugar to the acre As sugar-content 
vanes, like everything else, In individual plants, it was 
suggested from Kew that an Improved race might be 
obtained by the process of chemical selection by which 
the Vilmorins worked up the beet to a high standard 
and maintain it at it Some success was obtained, 
but It was evident that it would be extremely slow 1 
By fi stroke of good fortune a more rapid method was 
discovered About iftttS, Mr Bovcll and Prof Har¬ 
rison noticed the spontaneous occurrence of seedling 
sugar-canes in Barbados It was found that the 
sugar-cane did actually produce seed, though in so 
small a quantity that it had been overlooked As this 
at once opened the door to seminal variation and 
selection, the attention of the Colonial Office was at 
once directed b> Kew to the importance of the dis¬ 
covery I he work was vigorously taken up by Sir 
Daniel Morris, and from 1908 onwurds seedlings have 
been raised on a lirge scale bv Mr Bovell, and con¬ 
tinuously selected from, as well ns hybridised 

The result has surpassed expectation One seedling 
cine, for example, B 3405, gave an increase more than 
the standard of one ton an acre, representing a net 
profit of £% Dr Watts, the present commissioner, 
estimates that the benefit to Antigua and St Kitts 
alone would more than cover the expense of the depart¬ 
ment Much light has been thrown on the food require¬ 
ments of the canc by carefully controlled experiment 
As might be expected, potash is found to be favourable, 
hut pnosphntic manures to have involved monetary 
loss Dr Watts, who has been the pioneer in the pro¬ 
motion of central factories, has obtained an increased 
production of 40 per cent more than the “ Muscovado 
system M Nor is this all The pests and diseases by 
which the sugar-cane, like all other cultivated plants, 
is attacked had to be combated The Cambridge 
School wy drawn upon for mycologists and entomolo¬ 
gists Mr Maxwell-Lefroy achieved a notable suc¬ 
cess in discovering the means of controlling the 
destructive moth-borer 

T upshot Is that a moribund industry has been 
given a new lease of life by bringing scientific method 
to bear upon It Lsitstcz fatre would jta> that the 
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planters might have done it for themselves. But they 
did not, and, in fact, could not; a scientific campaign, 
can no more be conducted by amateurs than a mili¬ 
tary one, the planters would not have known what 
positions to attack, nor could they have found the 
necessary men to do it nor directed them if they had 

Other industries had to be revived or created Per¬ 
haps the most important of these was the production 
of Sea Island cotton with the generous help of the 
United States 

Lastly, but by no means least, an efficient system 
of rural education has been organised for the negro 
peasantry ] have no hesitation in saying that It Is 
far In advance of anything which exists In the county 
where 1 am writing 

And thus Sir Charles Lucas, speaking from the 
perspective of the Colonial Office, is able to say that 
‘while the eighteenth century saw the greatness of 
the West Indies, the nineteenth their distress, the 
twentieth centur}, he hoped, would witness their re¬ 
generation M 

But this is not the end of the story. What has 
been accomplished m the West Indies has not been 
without its effect as an object-lesson-elsewhere. It is 
to the credit of the Government of India that it has 
been, as already remarked, in advance of its time ii> 
pioneering work (t deprived China of the monopoly 
of tea, and, with the help of Kew, it has created the 
rubber industry of the East But except as regards 
forestry it has effected little in intensive cultivation. 

Canning claimed that he brought the New World to 
redress the balance of the Old The Department of 
Agriculture for the West Indies has stimulated a new 
activity in the East, where sqnft of its trained officers 
have found 0 larger scope for work The recently 
published ** Report of the Board of Scientific Advice 
for India " show s an awakcnes9 and Initiative which 
would have been looked for in vain a dozen years 
ago W T Thisblton-Dybb 


PICTORIAL JV17 URAL HISTORY * 

N this little book the experience of the expert 
photographer has been combined with that of the 
keen naturalist, the result is a volume full of interest 
to all lovers of the countryside The publisher, in a 
special preface, directs attention to the unusually 
large number of illustrations, which are exclusively 
reproductions of photographs taken by the author 
Mr Douglas English's success with his camera has 
been demonstrated on many previous occasions, and 
in “A Book of Nimble Beasts" he certainly gives us 
of his best There are a number of pictures in this 
volume which are probably unique, and the reader's 
special attention is directed to the remarkable series 
of photographs illustrating the life-history of the 
sand-wasp (Odynerus spintft) 

The somewhat clumsy title is apt to give the im¬ 
pression that Mr English's book deals in the mam 
with the higher animals; this is by no means the 
case, and, indeed, some of the best pictures and 
chapters deal with the lower forms of life 
Tne value of the illustrations is increased by the 
fact that all are brought closely into connection with 
the chapters which they illustrate, a somewhat rare 
quality for a book of this type 
As in many recent books dealing with nature-study, 
Mr English's text consists of a senes of short stones, 
in the course of which the characteristic habits of 
different animals are brought out with the utmost faith¬ 
fulness, and it is a pleasure for the reviewer to record 
the absence of anv irritating zoological errors such as 
1 t4 A Book of NimMe Boult." Bonny Rabbit JiSqii foal, Toad tod 
“ tbo4« ton of paopta By D Englbb Pp. 319. (London EvaMtgb 
Nub, 1910 ) Prici 6x not. 


NATURE' 


9* 1911] 


47 $ 


fti* i o commonly jnet with in natural history books for 
the young. For the “Book of Nimble Beasts" 
wkfreesM itself to children in particular, although it 
will undoubtedly appeal to their elders as well 
Mir, English*a style Is peculiar, and, although the 
nwuonty of his stories are clearly narrated and read 
well, he occasionally gets carried away by his enthu¬ 
siasm for odd words and still more odd constructions, 
so as to become almost unintelligible at times, as in 
the following passage from the last chapter on the 
pygimr shrew —“He missed both shrews, who, dash- 
ing right and left of him, entangled him in double- 
minded purpose Rested the pygmy, shrunk to a rigid 
wisp of apprehension, ear straining, muscle-tautened, 
behind a flimsy screen of bark ” Such passages are 
fortunately rare, and the greater part of his text is 
marked by great lucidity it Is difficult to single out 
any particular storv, among the best nre *‘!?unny 
Rabbit ” and 11 Splmpes the Sand-Wasp ” 



Fo* Cub. From 14 A Book of Nimble HouiC 

The volume is tastefully bound, and both print and 
paper good The “Book of Nimble Beasts” will 
prove a welcome gift for many a young naturalist 


ALCOHOL AND EUGENICS 1 

r*\URTNG the course of the )ear 1910 there issued 
4-7 from the Eugenics Laboratory of London 
University a memoir, entitled “A First Study of the 
Influence of Parental Alcoholism on the Physique and 
Ability of the Offspring " The conclusion arrived at 
bv the authors (Prof Karl Pearson and Miss Llder- 
ton) was, broadly speaking, that parental alcoholism 
has no such influence A result so sensational and 
so Opposed to the opinions of many social workers 
was bound to arouse a storm of hostile criticism It 
weakened one of the arguments against the excessive 
use of alcohol, and was interpreted as being a direct 
encouragement of vice 

(i) Prof Pearson divides his critics into three 

1 (1) 44 A Study rf th« I fill ounce of Parent il Atcoholiun on the 

PbywiiM end Ability of the Offur-i*. 4 Bv Karl Pranon FRS.. and 

srasas, “ u 

<l) M A PmUmlwy Study of Ectnau Aboliolian In Adult*.’’ By Amy 
Butaftoa tod Knrl Pianos, F R.S. with ih< minuet of Dr Dmn4 

HdCa f,r^ U te Mtn0if *' X1V Pp,5S ( U>nd<m DuUu 
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classes —(i) Paid officials and platform orator* of 
vanous temperance organisations, (a) economists 
(already answered In a supplement to the original 
memoir), (3) men with medical training who have 
written on the subject of alcohol It is the last class 
who are dealt with In the first of the two papers now 
under consideration Their attacks—for one can 
hardly apply the term criticism to much that they have 
written—are repulsed with considerable 
It is shown that many of the errors attributed by 
them to Prof Pearson and his fellow-author may be 
found in an aggravated form in the investigations 
quoted as evidence rebutting their conclusions A 
sample of this evidence Is itself examined and its 
complete worthlessness exposed It consists of data 
obtained by Dr MncNicholt m America, by Prof 
Lmtinen in Helsingfors, by Demme in Berne, also a 
curious piece of statistical work bv Bewoln The 
defence and counter-attack are admirably conducted, 
the writing is clear, mi concise as to make 
a summary impossible, and as entertain¬ 
ing ns some of the controversial tsxayg 
of Huxley Yet while according this high 
praise to the memoir, we regret the neces¬ 
sity which compelled its production and 
thus diverted from its proper channel of 
original investigation any part of the 
energies of the Eugenics laboratory 
staff J 

It is with the greater satisfaction that 
wc turn to (2), m which the rtlotions 
between extreme alcoholism, mental 
capacity, education, occupation, and re¬ 
ligious profession are discussed ihc 
material on which the discussion is based 
consists of the published reports of the 
Langho, or Lancashire Reformatory, for 
the years 1905 io, supplemented by 
special information from Dr F A Gill 
Particulars as to the age, number of con- 
victionsj religion, and education of 333 
female inebriates were obtained this way, 
and of the mental condition, physical 
state, and conduct of 207 among them 
As the authors point out, results based 
on numbers so small are not in an) wav 
final, they may, however, suggest u solution of the 
problems, or nt any rate indicate nuthods by which 
they can be profitably attacked I hey certainly em¬ 
phasise the need for the publication of good records 
of individual cases 

Perhaps the most pressing of the problems referred 
4 o is the relation of alcoholism to mental defect The 
closeness of the association between the two is shown 
very clearly in the memoir In table x 223 female 
inebriates nre classified with regard to their mental 
stxte Of these only 37 per cent were of normal 
intelligence, 53 per cent were defective mentally, 6 
per cent very defective, and 3 per cent actually insane 
It is of the utmost importance therefore to determine 
whether it is the intellectual deficiency which leads to 
the alcoholism or the alcoholism which causes the 
deficiency Light can be thrown on this point bv 
measuring the correlations between education nge and 
mental capacity, among the alcohollsts If it is the 
abuse of alcohol which causes a progressive degenera¬ 
tion of the intellect one would expect to find a sensible 
negative correlation between mental capacity and age 
—mental capacity diminishing as age increases No 
such relation has been found Allowing for differences 
of education the correlation between mental capacity 
and aire its found to he 000610047, or quite 
negligible 
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Questions of great Interest are also raised in the 
dscussion of the relation between alcoholism and reli¬ 
gion Of the female inebriates In Lang ho Asylum 
quite one-half are Roman Catholics, while of the 
populations from which they are drawn not more than 
one-third are of this denomination in Liverpool or 
one-sixth in Manchester These facts indicate that 
the Roman Catholics In Manchester and Liverpool are 
more given to alcoholic excess than the Protestants, 
and it is suggested that a reason for this may be 
found in a racial difference The Roman Catholics 
are largely Irish immigrants, and the Irish immi¬ 
grants In the industrial towns of England are not the 
moat desirable specimens of their race In this con¬ 
nection it is noted that “ the Irish district of Liverpool 
. is one of the few instances in which during the 
last twenty years there has not been a fall in the birth¬ 
rate '* Thus if alcoholism is due to an hereditary 
deficiency the differential birth-rate in Liverpool (and 
Liverpool is probably not exceptional in this respect), 
must lead to its propagation to a disproportionate 
extent* M 

That prostitution is in intimate association with 
alcoholism and mental defect is shown also in the 
tables of this paper More than one-third of the 
whole number of women dealt with were prostitutes, 
bdt among these no greater proportion of mental de¬ 
fectives was found than among the remaining 
vi omen The Rom in Catholic inmates of the asylum 
included a relatively smaller proportion of prostitutes 
than the Protestants, but this is due to the fact 
tfkt the total proportion of alcoholists among the 
Roman Catholic community is greater, and not that 
the proportion of inebriate prostitutes is less 

Since the publication of the memoirs here described 
a further attack by Dr Mary Sturge and Sir Victor 
Horsley, in the “First Study of the Influence of 
Parental Alcoholism on the Physioue and Ability of 
the Offspring," has appeared in The British Medical 
Journal of January and this has In turn given 
rise to letters in The Times from both sides Six main 
errors are attributed by these critics to Prof Pearson 
and Miss Eldcrton Firstly, they are accused of having 
“committed the fundamental error of providing no 
adequate control of their investigations into the con¬ 
dition of the offspring of drinking parents " Secondly, 
of the unscientific use of terms, particularly of the 
term sober These two criticisms cannot be con¬ 
sidered independently The memoir only claims to be 
a comparison between the offspring of sober and of 
alcoholic parents, therefore, if the term sober is used 
lo a definite sense differing from alcoholic, the control 
provided la adequate for its purpose A reference to 
ifewill show that the word has been carefully defined, 
nhd that the definition would be accepted by most 
people The second alleged Instance of the unscien¬ 
tific use of terms is that of the word “offspring" In 
the title As the critics rightly remark, offspring 
ipight include persons of all ages,, whereas only chil¬ 
dren of school age are dealt with This would hardly, 
however, appear to be a justifiable ground for making 
such a charge since a 11 first study " of a subject does 
not claim to deal exhaustively with the whole of it 
The third accusation is “ selection by the authors of 
n non-representative population " It is stated that a 
slum population Is dealt with in which 62 5 per cent 
of the families were tainted with dnnk or in receipt 
of charitable aid, and that by selecting this population 
the authors cut themselves off from the possibility of 
making a comparison between the children of alco 
b^lc and non-alcoholic parents respectively It is a 
little difficult to see how the percentage to be placed 
in either group affects the possibility of niaklng a 
valid comparison, nor is it explained nt>w the receipt 
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of charitable aid affects the question* With iwgArif 7 
to the Implied accusation that the data upedL WjBre 
selected in order to give results of a partteularvllliif* * 
it may perhaps be remarked that as the chief 
in the systematic study of biological questions affect¬ 
ing mankind is to obtain trustworthy data on which to 
work, the possibility of selecting data on any other 
grounds than that of their trustworthiness does not 
exist, and it may be conjectured that Prof Pea^sop 
and his colleague used all the evidence before then at 
the tune of writing the paper* 

The fourth charge is “absence of any proof of 
alcoholism beginning before the birth of the cfaJM." 
In so far as there is reason in this charge It is due 
to the deficiency of the data. The authors nave had to 
make an assumption concerning the state of die 
parents before the birth of the children, namely, that 
people who use alcohol excessively after the birth of 
their children are very much more likely to have 
been similarly addicted before and at the time of the 
birth than those who do not If this assumption is 
correct, and few people would dispute it, it follows 
that a classification according to the later habits 
would be reasonably correct also with regard to the 
earlier A few parents would, no doubt, be placed in 
the wrong groups, and although this would tend to 
lessen anv contrast between the offspring of the two 
divisions, it could not eliminate it, nor, indeed, reduce 
it seriously 

The fifth alleged error is “contradictory statements 
by Miss Elderton and Prof Pearson concerning the 
children of alcoholic parents—for example, their 
physique, health, and higher death-rate " The contra¬ 
dictory statements appear to be (1) that the death-rate 
among the children of alcoholic^parents is higher, (a) 
that the health of the surviving children of this class 
of parents seems on the whole to be slightly better 
than of those of the sober dags It is difficult 
to see in what respect the two statements are contra¬ 
dictory, though it may be contrary to expectation 
that the children among whom a larger proportion of 
deaths occur should be slightly healthier than the 
others Prof Pearson ana Miss Elderton attribute 
this portly to accident, overlaying, bums, and other 
causes arising from carelessness, partly to want of 
home care, to food defects, and to other factors pos¬ 
sibly toxic 

The sixth charge is “erroneous conclusion that the 
efficiency, as measured by wage-earning capacity, of 
an alcoholic male parent is at least equal to that of a 
less alcoholic male parent,” which the critics describe 
as the chief generalisation raised by Miss Elderton 
and Prof Pearson With regard to this, we will 
quote the letter to The Times of January 16 by the 
latter “Will it be believed that in a memoir of 
forty-six pages scarcely more than half a page is 
given up to the wage problem, and we distinctly 
state the purpose of that inquiry—namely, as a rough 
test, that the alcohol users were not initially, phy¬ 
sically, or mentally, inferior to the sober " No con¬ 
clusion such as that attributed to them was arrived 
at by them Incidentally, the charge is made of 
“imagining and publishing statistical data where 
none exist in reality ”, as an example of this we are 
told that Prof Pearson has Included In his tables 
seventeen porters, whereas only thirteen exist in 
reality “He therefore has Invented for this trade 
four imaginary individuals, though asserting through¬ 
out that ne is Quoting the Edinburgh figures*" This 
Is what Prof Pearson is accused of what he has 
actually done is to group as porters all those men In 
the class defined by the Registrar-General as engaged 
“in storage, porterage, and message!" 

• E. H. J. S. 
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NOTES 

the meeting of the British Association for the 
Advancement of Science, which it to bo held this year nt 
Portsmouth on August 30 and following da)*, under the 
presidency of Sir William Romtaj, KCB, FRS, the 
following presidents have been appointed to the various 
eectiOns -—Mathematical and Phytlcal Science, Prof H H 
Turner, FRS, Chemistry, Prof J Walker, FRS, 
Geology, A Harker, FRS; Zoology, Prof D'Arcy 
W Thompson, C R. f Geography, Colonel C F Close, 
RE, CMG , EcobomU Science and Statistics, Hon W 
Pemher Reeves, Engineering, Prof J H Biles, Anthro¬ 
pology, Dr W H R. Rivers, FRS, Physiology, Prof 
J S. Macdonald, Botany, Prof F F Weiss, with W 
Bateson, F R S , as chairman of the Sub-section of Agri¬ 
culture; Educational Science, Rt Rev J E C Welldon, 
formerly headmaster of Harrow School 

In December, 1910, a circular, signed by Profs R 
Maldolu and W J Pope, was sent to a ccrtuln nunilirr 
ot the Fellows of the Royal Society inviting subscriptions 
to a fund for the gurchase of a portrait of Sir WiIlium 
Crookes, by Mr E A Walton, of the Ro\al Scottish 
Academy We learn that the necessary fund, of which 
Lord Avebury is treasurer, has now been raised, and thit 
the portrait will be presented to the Royal Society nt a 
meeting of the subscribers to be held at Burlington House 
on February 16 

At the annual general meeting of the Roval Astro¬ 
nomical Society, to be held to-morrow, February io, the 
gold medal of the society will be presented to Dr P II 
Cowell, for his contributions to the lunar theory and 
gravitational astronomy 

Ai Prof Karl Pearson is unable to lecture at the RovnI 
Institution on March 3, the Friday evening discourse on 
that date will be delivered by Dr F A Dixcy, his subject 
being “Scents of Butterflies " 

The Reale Accademla del Lincel has unanimously elm led 
Ring Victor Emmanuel honorary president, in recognition 
of his work on Italian coins, the 11 Corpus Nummorum 
ltallcorum " 

To the list of names of honorary foreign members of 
tfte French Chemical Society, published in our last week’s 
Issue (p 448), should be added Profs Svante Arrhenius, 
of Stockholm, and G Clamician, of Bologna In the 
flgme paragraph, for “ CannLzaro M read 11 Cnnmxzaro ” 

The death Is announced from Paris, in hn seventy-first 
year, of Dr Achllle Kelsch, member of the Pronch 
Academy of Medicine, and known by his work in epidemio¬ 
logy and diseases peculiar to warm climates 

The Association of Economic Biologists will hold its 
tenth general meeting at Birmingham, in the University 
buildings, Edmund Street, under the presidency of Prof 
Geo H Carpenter, on April 6 and 7 Non-members wish¬ 
ing to attend may obtain particulars from the joint 
honorary secretary, Mr Walter E Collinge, 59 Newhall 
Street, Birmingham. 

Ma Huoh Ciusholm, editor of the new edition of the 

Encyclopaedia Bntannlca Mr F W Dyson, FRS, 
Astronomer Royal, and Surgeon-General Sir Alfred Keogh, 
ROB, Rector of the Imperial College of Science and 
Technology, have been elected members of the Athewrum 
Club under the provisions of the rule which empowers the 
mutual election fay the committee of a certain number of 
ptfraotia “of distinguished eminence In science, literature, 
the arts, or for public services " 
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The systematic study of the megslithic and other re* 
mains In a district is a promising held of work for 
members of local scientific socktirs We are glad, there¬ 
fore, to see that in one of the papers to be read before 
the Cotteswold Field Naturalists' Club on tebruary 14 at 
the Technical Schools, Gloucester, Dr A M McAldowie 
will deal with “ An Astronomical Study of the Long 
Barrows on the Cotteswolds, with Special Reference to 
the Meridian ” 

At a general monthly meeting of thr members of the 
Royal Institution on January 6, th< tn usurer reported that 
he had received 1200J , part of tht, legncv to the Royal 
Institution of the late Mins Wolfe, and 62/ 101 , a portion 
of the legacy of the late Mr C b La\ton The special 
thanks of the members were returned to Dr J Y 
Buchanan for his donation of 100J to the fund for the 
promotion of experimental research at low temperatures 
The institution has recently received a gift of iooof from 
Dr Hugo Mtlller 

The services rendered to forestry in the State of Ver¬ 
mont by Dr Lewis Ralph Jones have been recognised in 
an exceptional way by the decision that the new forest 
reserve shall be called the “ L R Jones State Forest ” 
Dr Jones was professor of botany at the University of 
Vermont from 1889 until he resigned the post last year 
to accept the chair of plant pathologv at the University 
of Wisconsin During this period he secured the establish¬ 
ment of the State forest nursery and the creation of the 
position of State forester, besides promoting in other ways 
the movement for better forest management 

Tine Manchester Museum has recently remved, through 
the generosity of Mrs Leo Grindon, the important and 
extensive private herbarium formed bv the late Mr Leo 
Grindon, who was well known in Manchester as an 
enthusiastic botanist and teacher, as president of the Field 
Naturalists and Arc^mological Society, and as lecturer in 
botany in the Medical School until its incorporation with 
the Owens College The herbarium is arranged on some¬ 
what unique lines, for each plant Is accompanied by 
numerous coloured and other illustrations, together with 
much valuable printed matter in the form of cuttings from 
various botanical books and periodicals The herbarium 
is rirh In specimens of garden plants, and affords valuable 
evidence of the effects of cultivation on various species 
1 He gift is greatly valued by the committee and the 
Lmversity authorises, not only as a specially valuable 
instrument in bi nical teaching, but alio as a memorial 
of a ManchesteJ citizen who was a distinguished teacher, 
and inspired much affection in the wide circle of his 
acquaintance 

Great interest attaches to an account, by Dr E 
Trouessart, in La Nature of January 14, of the reported 
discovery in the Congo of a new mammal, which apptnrs 
to be known to the natives as the “ water-elephant ” A 
herd of five of these animals was seen by Mr Le Petit, 
one of two explorers sent by the Paris Museum of Natural 
History, on the northern shore of Lake Leopold II 
Before the animal* plunged into the lake, Mr Le Petit 
had the opportunity of seeing that they were smaller than 
elephants—their height being estimated at b feet—with 
much shorter trunks, smaller ears, relatively longer necks, 
and apparently no tusks Their footprints are also 
different front those of elephants In an Interview 
accorded to a reporter of The Daily Express, recorded In 
that journal of February 6, Dr Chalmers Mitchell ex¬ 
pressed his belief In the authenticity of the discovery, and 
suggested that the apparently new animat might represent 
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a primitive typf* of elephant In this connection, it may 
be pointed out that Mr Petit’s description of the 

animal accords almost exrutly with the restoration of 
Pula*omabtodon, of the I^ower Tertiarv of the havum, 
givnn by Dr C IV Andrews on p aa of the “ Guide to 
the hlephanta in the British Museum, Natural Historv " 
I he members of that genus are there stand to runge in 
ht ight from 4 to 0 feet 

Mr (iKORCk (iRky, whose denth at the Nairobi Hospital 
on Febru iry 3, ns the result of wounds retei\ed from a 
lion will l»o widely lamented in geographual ind mining 
1 ircles ns well as by his munv personal friends HU 
1 \plorntory work an n mining engineer in of scientific 
an well an commercial value, the dinroxen and location 
of the great mineral belts In North-western Rhodesia and 
the Katanga district of the Belgian Congo being due to 
him Fleven \earn ago Mr Gre\ mapfxd out n hundred 
copper mines from Knsnnsrhi to the Ramhone, us well as 
the alluvial goldfields of Rliwe, rich tin areas, and other 
viluablc minerals, controllid bv the 1 -mganuki <~*on- 
ctssions Company His work added 10 geographical 
knowledge and opened up a vist region ro mining, com¬ 
mercial and pastoral enterprises 

Prof D Olufr, b R S , who computed hiN eightieth 
\eur on February 0, wan in ui tlve contributor to botanical 
literature during his tenure of the position of keeprr of 
the herbarium and library at Kew Gardens, which he 
vacated more than twenty years ago His eirlust piper 
in this connection was an article on thr Indian S|m*cics 
of Utncularui published in the Journal of ih« Llnneun 
Society, vol In , in 1859 Among his numirous sub¬ 
sequent publications, the more un|x>rlont him been — 
Thr Atlantis Hypothecs in Jls Botuimul V*.pnt (iHfia)* 
On the Distribution of Northern Plants (186a), The 
Structure of the Stem in Dicotvledonn, p irt 1 (1862), 
part 11 (1K03), Notis on the I orantliace e, with 1 S\nopsis 
of the Genera (1803), lessons in Fli ment irv Botany 
08 <» 4 h reprinted nt fnquent intervals, with n n< w edition 
in 1881, bio™ of Tropical Africa, vol 1 (iht>8), \ol h 
fiHyi) vol in (1877), First Book of Indian Botany 
(1809), The Botanv of the Speke and Grant Fxpedition, 
part 1 (1872), part 11 (1873), part 111 (1875) I numera¬ 
tion of Plants Collected bv V Low it (aimron, Lieut 
R \ in flu Region about Lake Tanganyika (1870) , I 1st 
of Plants Collected by Mr Josh ph Ihomson on the Moun¬ 
tains of Eastern Equatorial Africa (iKK^), with many other 
papers of grent \ due on African and Arctic plant collect¬ 
ing especially Thi excellent quality of Prof Oliver's 
work is well known, the high upprci mtlon in which it is 
deservedly held may be gathered from the fact that, in 
1884, thi Royal Society bestowed on him one of its Royal 
medals, and In 1893 he wan awarded the I Innean medal— 
thi highest honour it can bestow—by the Linnean Society 

\t a special general meeting of the Geological Society 
of lamdon on January 25, the following resolutions were 
passed —(1) That the Apace now occupied by the museum 
be made available for the extension of the library 
(2) 1 hat It is desirable that (he society's collections of 
foKNtls, minerals, and rocks, with certain exceptions to be 
subw quqptly specified, be offered to one or more of the 
notional museums, provided that guarantees be obtained 
rhdt rht. specimens will be properly registered and rendered 
ataihblc for sdenufic purposes (j) That it is not 
desuiihle that the society should accept money for any 
purt of the collections, or in consideration of them 
(4) That the council be empowered to* approach such 
institution, or institutions, with the view of earning *hc 
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I above resolutions Into effect, and that the council ebalT 

call another special general meeting to express approval 
, or otherwise of the arrangement proposed 

A copy of the prize programme of the Soridtd Batave 
1 de Philosophic explnmentulc de Rotterdam for 1910 has 
reached us In it some forty-eight questions are prp- 
pounded, and answers are invited which have necessitated 
research work The gold medal of the society, or its 
monetary value, as thL author of the selected thesis may 
decide, will be awarded to the reply which is selected by 
a general met ting of members of the society Memoirs 
should reach the pnmipal secretary of the society not 
later than bebruary 1, 1912, and should be in Dutch, 
French, Carman, or Lnglish, and not in the author's 
handwriting The memoirs which are awarded prizes 
will be printed and publish^ by the society, and twelve 
copies will be offered to each author The questions for 
solution ringe over most branches of science A few 
examples of the great divi rslty of subjects proposed are — 
an experimental research on the cause of phosphorescence, 
particularly in lowly organised animal forms, an experi¬ 
mental study of the electrical prop*rtiA of some metallic 
alloys, and an experimental determination, carried out 
with the greatest t irt, of the atomic weight of at least 
one eh ment 

Sir Bovfhion Kkdwood, chairman of the Chemical 
Industries (omnuttw, Board of lrade (Exhibitions 
Branch), announces in u circular letter that in the British 
section of this ycir's I urin Fxhibition chemical and 
physical 'ipparaius will be shown in a practical and novel 
manner Genr rally speiking, no means arc provided et 
exhibitions for di monstrating the utility of the instruments 
txhibited, and it has been dtxided to Improve upon Dm 
plan by showing apparatus as it would be used in a 
laboratory Arrangements nrc being made by which, it Is 
anticipated, there will be on view at Turin at leant two 
wcll-equippid chemical laboratories, with such work going 
on as will illustrate various proteases There will be a 
large spite available for the display of cfumfcul products 
and apparatus not in use in the laboratories In the court 
devoted to scientific instruments, arrangements are in 
ham! for the display of upper it us ready for work, electric 
supply, where mx-ded, being provided The equipment of 
a large dark-room is und< r consideration, and here it is 
proposi-d to show apparatus, such as oscillographs, 
spectroscopes, optica! lanterns, nnd photometers The 
organisation of ihese exhibits has been placed bv the 
Exhibitions Branch of the Bourd of lrade in the hands 
of Dr b Moll wo Perkin, under the direction of a joint 
subcommittee of the Chemical industries Committee and 
the mathematical and Scientific Instruments Subcommittee 

Sincb the report of the British Science Guild on the 
synchronisation of clocks was issued, the following addi¬ 
tional information, showing how the post office are 
extending their operations, has been sent to the com¬ 
mittee by the post office representative —The post office 
has had a system of synchronisation in perfectly successful 
operation at Leeds and Birmingham post offices for the 
past eighteen months In the former case, the svstrm 
has been utilised for the correction of a large four-faced 
turret clock, and, of course, in both cases the svstem 
controls clocks expound, as at all post offices, for public 
purposes, over the posting boxes and in the public offices 
The system has been so successful that arrangements are 
being made for the clocks at the following post offices to 
be similarly dealt with —Aberdeen, Belfast, Bristol, 
Glasgow, Manchester, Newcastlc-on-Tvne, and Liverpool 
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, ^t^ Ab tnK w (where electric clocks on the magnetn system 
already Installed, In which cose it Is, of course, only 
necessary to synchronise the master clocks) the synchro¬ 
nising system has been extended by open wires to the 
clocks at certain branch post offices Further, at Sheffield 
an electric-clock system driven by a synchronised masler 
clock, which controls (in addition to the ordin try public 
clocks referred to above) a large double-dial bracket clock 
Axed outside the building, hits been erected A wtnihr 
system is about to be Installed ut Taunton It is hoped 
that before very long the post office will be in a position 
to offer facilities to the public for the synchronisation of 
clocks at such rental rates as should remove the main 
objections which have been urged to the general adoption 
of the principle 

Ik connection with the subject of the synchronisation of 
public clocks, it is of interest to record that a time hall 
4 feet in diameter has been provided on the summit of thi 
dome of Messrs S H Henson's building on the west Mill 
of Kingsway, and the ball 1 h dropped at eaih hour b\ 
electric current Unlike time balls whnh only work once 
n day, and require tc#be set up by hind duly before iht ir 
fall, this one is wound up quite automatically by <111 eli ctnr 
motor shortly before each hour of daylight, and is rclnsed 
precisely at every hour by the Greenwich time signal It 
was laid down us a condition by the architects that thire 
should be no shock or jar occasioned by the fall, ind this 
has been overcome by a system of counterbalancing 
whereby the acceleration due to gravity is neutralised just 
before the boll peaches the bottom The installation w is 
designed by Mr Hope-Jones, and carrn-d out by the 
Synchrbnomc Company, of 32-34 Clerkenwell Raid F C 

A definite step towards the reorganisation of the 11 rig 1- 
tion of Mesopotamia, so long neglected, has be/n taken bv 
the signing of a contract between the Turkish Government 
and the firm of Sir John Jackson (I td ) contractors and 
engineers, Westminster, for the construction of a lnrg« 
dam ut the head of the. Hindia canal, as reported 111 d ulv 
papers on January 31 This i« a portion of the compn- 
hensive scheme put forward by Sir William Williocks, and 
has for its object the turning back of the waters of thi 
Euphrates Into Its own bed instead of flowing down th< 
Hindis canal, whereby a large area of country has become 
waterlogged By this scheme water will be restored to 
the Euphrates channel, which is now dry in summer, and 
prosperity both on its bank and In the present m irshy 
tracts along the Hindia canal will be greatly increased 

Of the four quarter days of the old May year, Candle 
mas Dav, February j, has become less marked than thi 
rest It would appear, however, from the following com¬ 
munication to The Daily Mirror that it is yet observed in 
Holland Schevemngen (Holland), J hursdny—To-day 
Is Woman’s Dav in Holland Her slipper is in the 
ascendant Your Dutch 4 vrouw 1 is no believer in 
suffragette dreams of equality, no clamant seeker after 
votes for her sc* Only on one day in the year 
February a, she claims absolute autocracy For that one 
day she Is lord and master (baas) On awakening, 
• mynheer ' discovers his wife's slippers hanging conspicu¬ 
ously and ominously over his head throughout the day 
the flaunts her brief spell of emancipation in his fan, and 
In the evening she gives a 4 feast,' and tlun coquette* and 
contradicts and tenses the very life out of him At the 
end of the evening he gets his reward lhe slipper 
domination U at an egd bhe acclaims him her king, htr 
gll 4 n*aH baas, and crowns him with Rowers "and ghdlv 
slips back Inro her position as wife and lover ” 
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The port of Hull is shortly to have a fisheries museum, 
which will be appropriately situated in the western 
division of the city, where the population and manufactures 
are closely connected with the steam-trawl fishing indus¬ 
try , the cost of the building will be defraved by Mr C 
Pickering \ suitable site has been granted In the new 
Pickering Park, and the Hull Museums Committee hope 
for the cooperation of the owners of fishing vessels, &c 
J he nucleus of the collei tion will bp the fine collection 
of models of fishing method* and apphani.es, and pre- 
sj rved specimens, recently presented to tin Hull Corpora¬ 
tion by the Japanese Ciovernment These specimens arc 
all excellentlv made and are of great interest It is sug¬ 
gested that the museum should illustrate the growth and 
i volution of the fishing and shipping industries at Hull, 
and fishes, both from a nHtural lilNtory and an economic 
point of view Mr Pukirmg has undertaken to help with 
n gard to models of various types of trawlers, specimens of 
representative fish, &c Suih an institution should be of 
gr<at educational value to Hull 

A communication from Sir Harry Johnston, published 
in Nature of December 15, iqio, to the tffut lhat three 
living okjpu s wire then on thi ir way to New Aork, Is 
stited in the held of January a8 to be imorreit In 
answer to an inquiry from th it jnurnnl, the irting director 
(Dr 11 Townsend) of the Am* rican Museum of Natural 
Hi«tor\— to which instif ition thf specimens were n ported 
to In long—states that. no live okipnn hivt been secured 
hv the museum tollector in the Congo We submitted the 
note in the held to Sir Harry Johnston, who replies us 
follows — 14 I have nothing to add to my original state¬ 
ment or to the remarks on it in the held of Janunry 28 
1 xu pt to s ly that Dr Humpus, of the Natur il History 
Museum, Ni w Aork, did in a Utter of last October give 
nie the information regarding the capture of living okapis, 
which I quoted textu illv in my review in Nature I am 
sure Dr Hunipus made the statemi lit on good foundation 
My review did not appear immediateJv It w'as sent in, con¬ 
st qut ntly the unnounumint when published was a little 
old V\ hat is really w in ted bv suence is not unv more 
mounted skins of okapis, but the whole carcuse preserved 
fur the careful dissection of the soft parts I his is even 
mort important than the exhibition of live ok ipis as a 
turiosity " 

The Lord Mayor presided over a public met ting, hi Id 
111 the Guildhall on February t>, to consider the dfsirability 
of the systematic destruction of rats and other vermin in 
lh( interests of the public health as w» 11 as in those of 
ignrulturc and commerce In moving a resolution to this 
(fleet, Sir James Crichton Browne referred lo the danger 
from plague-infected rats, and remarked that while ilvrt 
is no cause for panic, on uciount of the outbreak in 
Suffolk, there Is causu for unxirlv so long us anv rats 
carrying the plague bacillus rf main in the land The 
following resolution was also adopted upon the motion of 
Sir Charles Mcf aren, seconded by Prof G H T 
Nuttall — 41 That urgent representations be imdc to the 
Government as to the necessity for the immediate appoint¬ 
ment of a Royal Commission for the purpose of inquiring 
into (1) the incrense of vermin and the steps to be taken 
for their destruction , £3) the question of what matures 
are or are not harmful to m in and his Industries, and 
(3) the safety and efficiency of the various viruses on the 
market and other means advocated for such destruction " 
It was decided to ask the council of the Roval Institute of 
Public Health to take steps to give effect to the rcsolu- 
’ons adopted by thS meeting 
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His Majesty’s battleship Thunderer was launched on 
Wednesday, February 1, from the vard of Thames Iron 
Works, Ltd An this ship la the largest floated for the 
British Navy up to the present, the builders have to be 
congratulated on the enterprise and courage which has 
enabled them to overcome the difficulties inherent to the 
'building of ships on the Thames When finished, the new 
■hip will have a displacement of 23,500 tons , her length 
is 445 feet and her breadth 88 feet 6 inches Parsons’ 
turbines, to give a speed of ai knots, ar£ being constructed 
at the builder’s works at Greenwich The launching 
weight of the vessel and cradles was about 9600 tons, and 
the ways were so designed as to keep the pressure under 
a tons per square foot The inclination of the wtvs was 
1 in 16, and about 10 tons of tallow, together with oil 
and soft soap, were used for lubrication The launching 
operation passed off without hitch of any kind, and the 
vessel was immediately towed down the river to Dagenham, 
where the firm have had constructed a new ferro-concrete 
j^tt) for the purpose of enabling the ship to be finished 

A report has just been published by Mr F Palmer, 
chief engineer to the Port of London Authority, in which 
U described a very comprehensive scheme for the improve¬ 
ment of the Port of I-ondon In u summary of the re¬ 
port, Engineering tor February 3 states that the net 
tonnsge entering the Port of London hAS increased in 
recent years at the rate of about three million tons every 
ten years. The maximum size of vessels using the port 
has increased from 10,000 to 14,000 tons The new scheme 
in its entirety will cost about 14,500,000/ , and provides, 
among other Improvements, for four n* w docks and re- 
arrangements and reconstruction for those at present in 
existence The depth of water in all will be Increased, 
and from the Millwall Docks seawards there will bfc a 
channel 600 feet wide, giving 30 feet at low tide and 
41 feet at high tide Just above the Albert Docks this 
will change to a channel of corresponding width, but of 
10 feet greater depth, whilt a little lower It opens out to 
1000 feet in width As all the best docks at present are 
fully occupied, but little additional tonnage can be 
attracted except by the provision of new or Improved facili¬ 
ties, and there seems little doubt that many of the sug¬ 
gested improvements will be carried out In the near 
future 

Ik The Times of February 3 a correspondent savs that 
another attempt to croas the Atlantic Ocean by airship will 
be made early this year The enterprise is being promoted 
by a German syndicate, and It is reported from Riel that 
the airship, named the Suchard , Is practically complete, and 
will, after trials, be shipped to St Vincent, Capa Verde 
Islands The Suchaxd differs essentially from the Wellman 
airship The gas envelope Is constructed more or less on 
the lines of the Parseval dirigible, but it is of stouter 
material In length It is 195 feet, and Its greatest diameter 
is 54 feet The cubic capacity Is 9400 cubic metres, and 
an abnormally large air bellonct Is fitted Care has been 
taken to devise a system of balancing which will keep the 
vessel as nearly as possible at a uniform height The 
motive power will be supplied by two petrol engines of 
a00 horse-power, mounted in a boat slung beneath the 
envelope In the event of mishap to the envelope, necessi¬ 
tating its being cut adnft, the motors can be employed to 
propel the boat The entire power plant and all the stores 
ore to be placed In this boat. A light upper deck ov plat- 
* >rm is situated above the boat of the Suchard, which gives 
access to fte envelope The promoters claim that they will 
be able ?0 ^cross the Atlantic in three -ways, namely, by 
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the dirigible, with the engines running and tfft tradd £ 

helping, by balloon, In the case of the falltife of 
engines , or by motorboat * j 

An article by Prof G H Bryan In the Camkitf 4 

Magazine for February deplores the loss of Hfe by iHn>* 
plane accidents* and suggests that the trial-end-error 
methods bv which the development of a£nat navigation 
has been accomplished do not provide the quickest or the 
best means of solving the problem of stability or of pro¬ 
ducing machines by which the difficulty of flying will be 
reduced to a minimum 14 The difficulty of flying 
straight,” he remarks, 41 has been overcome, not bv a 
complete investigation of the problem of stability and the 
consequent construction of stable aeroplanes, but by 
aviators learning to balance themselves on more or less 
unstable machines ” Work is wanted In the laboratory, 
and experiments with models In the air, to provide the 
material required for the mathematical solution of the 
problem of maintaining equilibrium in the air under various 
conditions While many valuable money prizes are Offered 
for successful flights, practically no encouragement is 
given to any mathematical or othec purely scientific In¬ 
vestigator to devote one or two years of fairly continuous 
work to the study of the stability of motion of an aSro- 
planc There arc plenty of mathematicians who are 
admirably equipped for such an investigation, but the 
pressure of their everyday duties, or the necessity of earn¬ 
ing a rmxkst livelihood, prevents them from undertaking 
the work except in their spare time Prof Bryan himself, 
working with Mr Harper, finds that jn ordinary circum¬ 
stances 41 u machine is less liable to overturn by pitching, 
but some machines are more liable to overturn sideways 
when gliding downwards than when flving horizontally 
He considers that most machines at present in use are 
more or less unstable laterally, and that the methods bv 
which progress has been achieved have involved—to use the 
title of his article—unnecessary “ Wastage of Men, Afiro- 
planes, and Brains ” 


The report of the Tubiic Health Committee of the 
London County Council, containing the report of the 
medical officer of health of the county, Sir Shirley Murphy, 
for the year 1909, has recently been issued It contains 
a mass of statistical matter of the utmost value, as well 
as sevtral special reports by the assistant medical officers 
on subjects of importance in public health Of the latter, 
Dr Hamir's on nuisance from flics and qn the seasonal 
prevalence of vermin in common lodging-houses {• of 
particular interest A census of flies In selected localities, 
the species to which they belong, their seasonal prevalence 
and relation to Intestinal diseases, are discussed 


As article referring to the Chinese tree originally named 
Cupressus Hodginsn, by Mr S T Dunn, appears^ The 
Gardeners Chronicle (February 4) Dr A id 

consultation with Mr H H ThAnos, onnoufitop that 
from an examination of further material they imsfl It the 
type of a new genus, Foklenla, intermediate betwe en 
Cupressus and Libocedrus It agrees with CfuprMus in 
the shape of the female cones, and Is * similar to 
Libocedrus in the unequally-winged seeds ajnd general 
characters of the foliage Another anno u ncement In the 
same Issue relates to the discovery in a Dutch nursdry 
of a fertile sport of the maidenhair fern 1 Adbnimm 
Farleyense , often mentioned for its sterility, \ i #. odd- 
production of spores The new variety Is ssdd to be 
superior In other respects, inasmuch as it tiuHves at a' 
lower temperature and bears the petioles more [erect apd 
rigid. \ 
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difficulty of produc*ng definite proof even for 
•Ijemtotar? physiological principles Is exemplified In the 
tjvo prticUl 00 the translocation of carbohvdratps in plants 
cfctfr*uted by Mr S Mangham to Science Progress 
(OfctoftMr* 1910, and January, 1911) Formerly the opinion 
war gMaiwUy accepted that, while albuminous substances 
pass through the sieve-tube#, the carboh)drates travel 
Chiefly, if not entlrelv, through the porenchjmatous cells 
of the vascular bundle In 1897 Czupek enunciated the 
view, which Is here affirmed, that the sieve-tube* furnish 
the path for rapid translocation of the assimilates as a 
whole The problem Is discussed both with rpgird to the 
structure of the conducting tissues, more especially of the 
smaU veins in the leaf, and She results of physiological 
experiments The weightiest arguments are derived from 
the Interpretation of Schubert’s examination of the lenf- 
velns and the author’s experiments for tracing the sugars 
in the tissues by the formation of esazones IV latter 
method is only briefly indicated, but further details of tV 
proc es s and results are promised, meantime, the author is 
justified In stating that he has furnished strong evidence 
in favour of Czapekt theory 

Wi have received the Almanac for 1911 published by the 
Survey Department of Egypt It has increased in size, 
and contains a large amount both of statistical and general 
information concerning Egypt and the Nile basin Much 
information relating to such important matters as taxation, 
areas of jurisdiction, &c , which is not always readily 
accessible to the public, Is here included 

In the report upon the rains of the Nile basin and the 
Nile flood of 1909, published by the Survev Department of 
Egypt, Mr J I Craig gives full details of the rainfall 
and Its effect on different parts of the river system He 
points out that certain anomalous variations of the level 
of Lake Victoria In 190S have been definitely traced to 
Instability of the gauge at Jinja, and ore not to be con¬ 
nected with possible crustal movements The number of 
stations has Increased, there being now 96 in Egypt and 
the Sudan, while data from lai other stations in surround- 
Ing regions are utilised In a final chapter he summarises 
recent investigations into the possibility of predicting the 
character of the flood 

In the January number of the Geographical Journal 
Prof T Park describes the area affected by the Tanwera 
eruption in New Zealand In 1886, its erosion since that 
date, and the development of new vegetation The sheet 
of grey ash which then covered thr dissected tableland on 
the shores of Bav of Plenty has now been deeply scored 
by rain, and many points of Interest, such as the distribu¬ 
tion of the black andesitic ash, may now be seen Since 
1890 the growth of vegetation, mainly bracken, tutu, 
veronica tree fern, blue gum, and acacia, has been rapid, 
some of the gum trees being now more than 30 feet high 

To the Bulletin of the St Petersburg Academy of 
Sciences of December 1, MM Dudetzkv and Weinberg 
communicate a short paper on the mlcrostructure of hail¬ 
stones These were collected during a thunderstorm st 
Tomsk (Siberia) on June ra, 1910, were mostly spheroidal 
in form, and generally 7 to 10 mm In size Their con¬ 
es* trie spherical layers were alternately opalescent and 
transparent, and divided according to the rays by a quantity 
atr-bubbles, frequently oblong In shape Many of the 
stones consisted only of one Uver, sometimes quite trans¬ 
parent, in other cgses milky An interesting peculiarity 
pretented itself m some of the stones, formed of several 
Spherical layers, viz , the eccentricity of the milky central 
grain This occupied a lateral part of the hailstone, and 
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often formed but pert of a sphere In the stones examined 
it was difficult to indicate any relation between their 
crystalline and physical structure The only fact that could 
be drawn from the visual study of the images of the thin 
plates on a screen was a certain enlargement of the 
crystalline grains with distance from the centre of the 
central lajer 

According to a paper bv Dr LA Bauer in the 
January number of the American Journal oj Science, it is 
proposed to take observations of the vahn of the gravita¬ 
tional acceleration on board the American magnetic ship 
Carnegie during her future voyages, beginning at Cape 
Town in Apnl next The method to be adopted is that 
suggested by Guillaume in 1894, and used on land bv 
Mohn and at sea by Hecker It consists in the observa¬ 
tion of the height of the barometer and the boiling point 
of water with mercury thermometers of special construc¬ 
tion, or with resistance thermometers The principal 
difficulty in obtaining accurate results is the 4 pumping " 
of the barometer owing to the motion of tfa ship and this, 
it is hoped, will be overcome by the construction md 
mounting of the instrument The barometers and thermo¬ 
meters are to be compared at intervals with standard 
Instruments, and observations In port ore to be made on 
land and on water, and are to be compared with th#- results 
of pendulum observationb wherever it is possible By 
these means Dr Bau* r hopes to secure results free from 
the objections which can be urged against those of Hecker 

The new convertible Dalopticon lantern, of which a 
catalogue has been issued by the Bausch and Lomb Optical 
Co , fhavlea Inn, London, E C , is designed for the pro¬ 
jection of lantern-slides by transmitted light, opnque 
objects by reflected light, and for mScroscopin! and 
vertical projection by the addition of the m cessarv 'ittarh- 
ments The apparatus appears to be very ingeniously 
devised, as by its aid almost any projection work mav be 
carried out efficiently that would otherwise require much 
larger and more complex arrangements It must not be 
forgotten, however, that the brilliancy of the picture to 
be obtained with any projection apparatus depends 
primarily on tho power of the source of light, so that the 
illuniinant, particularly for opaque objects, should be an 
efficient one In the present instance this point has not 
been overlooked, and as, In addition, the optical parts ire 
of a high order, the results to be obtained are in e\erv 
way satisfactory Each one of the above-mentioned 
methods of projection may be obtained almost Instanth 
as required, so that for lecture purposes, where objects of 
u varied character are to be shown, the apparatus can be 
used with ease 

The Builder for January *7 contains an Interesting 
account of b method of strengthening a bridge b\ m^ans 
of sheathing the steel trestles with reinforced concrete 
The bridge operated on is that carrying the Wabash Rail¬ 
way over the River Missouri Originally designed for the 
moving loads prevalent at the time, the trestles were quite 
Inadequate for modern traffic requirements After pre¬ 
liminary experiments, all the columns have been con\erted 
into octagonal reinforced concrete columns by appMng 
concrete embedding a spiral coil of No. 6 American gaugt 
wire wound with a pitch of 2 inches The column bases 
consist of a rectangular concrete block reinforced by a 
network of steel rods near the outer surfaces The struts 
bracing the four columns in each tower have been cased 
in concrete, the concrete being reinforced by eight half¬ 
inch rods, around which is a wrapping of wve netting 
The connections # between columns and struts are stiffened 
bv reinforced concrete brackets The concrete used was 
mixed In the proportions of one part Portland cement to 
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three jwrrs of coarse sand Tents conducted at the Uni 
versitv of Illinois show that the reinforced lonrrete column 
possesses about double the strength of the plain sled 
column prior to reinforcement 

1 iiu I^ondon representative of the firm of F Merck, of 
Darmstadt, desires u* to say that the ** Index '* referred 
to 1 ist week (p 453) can be obtained at the Tddress of 
the London house, 16 Jewry Street, L l , and th it the 
price of the book is 6 j 6d 

*1 hr first number of The Irish Review, a monlhlv 
magazine of Irish literature, art, and scienci, will be 
issued next month lho review will be for lrelnnd what 
such pt riodirals as The Quarterly Review The Edinburgh 
Review, I e Mercure de France, have been for neighbour¬ 
ing countries It will compete with no existing periodical, 
and will publish in its literary pagi s nothing of merely 
ephimeral interest In each number will bi an uilliori- 
tntive artnl* on a subject of scientific or cronomic rcsiirrh 
a.j applu d to Ireland 

Messrs Fiattrrs am> Garnett, I td , Dover Street, 
Manchester, have issued two new catalogues One pro¬ 
vide mtiTi sting particulars of a serins of new ] intf rn-slidns, 
and is supplementary to the catalogue of lantern-slides 
published by this hrm in November, 1909 Attention may 
be directed specialty to the slides illustrating plant associa¬ 
tions, bv Mr W 13 Cnimp, bird photographs from recent 
negative s , ind the reproduction and dcvi lupnu nt of Firms 
sylveslrts The second list denis with optical lanterns and 
accessories One novel item in the latUr is a combined 
lantern-screen and stand which can b< erected in two 
minutes 


OUR ASTRONOMICAL COLUMN. 

Nova Lacertjk —In his note to tin Andi my of Sciences 
(Comptes rendus January 23) describing the sp< ctra of 
Nova I acertac secured at the Meudon Oleti rv itory on 
Jununry 15, M I* Idrnc directs alh niion to the great 
width and the structure of the bright hvdrogm lines 

hath of the hydrogen lines H/ 3 -Hf extmds ovlt about 
40 Angstroms and in H0, H7, and H8 there arc strong 
maxim 1 at about la Angstrdms from the rentre of e ich 
band towards the red, the photograph is probably too 
weak to show th< m in H* and Ilf 1 he bind at A 464 
is as strong ns the hydrogen lines, and h is h \ 7 \ borders, 
its width bring about 50 Angstroms, there is ilso a 
bright line at about A 437 

I he spectra secured are too narrow to show' ahsorption 
lines definitely, but one is suspected on the inon r« frangiblt 
side of H7 Altogether, the spectrum appears to be of 
the no\a rather than of the long-period van iblc type 

Mars and its Atmosphere —A number of drawings of 
the surface features of Mars, reproduced and described in 
Circular No s of the Iransvuul Observatory, arc of 
interest, inasmuch as they represent the observations of 
two unbi issed observers using a q inch refractor under 
favourable conditions The observations were made during 
th< latter part of 1909 by Mr lnnes and Mrs 11 L Wood, 
Hnd are dipicteil on forty-two separate discs, Mrs Wood 
tlso contributes a composite map embodying the details 
•eon on her m pirate sketches 

Mr Inins sow many fine and elusive shadings, but no 
“ lamU," in the usual acceptance of the word, were seen 
by him lie directs special attention to the two conju¬ 
gate diami triL il, double canals usually shown crossing 
Hellas und states that he was never able to see more 
than incurious curved shading On the other hand, Mrs 
Wood, in her drnwing of October 2^ (No 40) and on the 
rompo^ite mnp, shows Pencus and Mpheus in their con¬ 
ventional forms 

'n Bulletin No 180 of the Lick Observatory Prof 
Campbell and Or Albrecht describe the results secured in 
an at tt hint Hi ohtnn evidence for water vspour and oxvgen 
In the Martian atmosphere by the broadening or duplica- 
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tion of the corresponding terrestrial lines on 
persion spectrograms As red-sensitive (dates -fttytf 
readily procurable, it was exported that this appHcatfprt 
of the Doppler-Fizcau principle, which occurred to Prof 
Campbell in 1896, might prove fruitful Spcttnogrdms 
were secured, some under excellent conditions, in Janufcfy 
and February, 1910, with a specially designed grating- 
spectrograph made at the observatory, and the dl^place- 
nnnts of the lines ran fully measured 

The results induute that the amount of water^rapOur 
existing In the planet's atmosphere on February a, 1910, 
was certainly lens than one fifth that existing above Mount 
Hamilton, where the air uinperature was o° C , the 
relative humidity was 33 pir cent, and the absolute 
humidity was 1-9 grains per cubic metre, the senith 
distance at mid-exposure was 55° The amount of oxygen 
above unit area on Mars was apparently, also smaU as 
compared with that in the earth's atmosphere 

Comftary Theories —In No 4466 of the Astronomttcke 
Nathnrhltn Messrs Koe and Graham, of the Syracuse 
University, suggest a new theory of comets which they 
believe to be bused on phenomena in accordance with 
modern mathematical physics Briefly, it is that the sun, 
as an intensely heated bodv in which violent chemical 
action is taking place, emits ibundanfc streams of negative 
electrons, and so acquire s n positm charge Other bod 11 s, 
such as tht iQrth md conn is, will ail mmilarly under the 
ration of sonn igint uiiiiniUlv assouated with the ultra¬ 
violet light r idialions wIik.1i tlnv receive As the comet 
ippmuchts the sun the positive charge will tend to 
increase, and I hi mutual repulsion of the charged particles 
Wi'l overcome the relitively sniull cometary gravity, thus 
producing streamers away from the comet and tne sun 
Various nssoi iatod probli ms are discussed in the papci, 
and various desirable lines of research are briery 
enunciated 

In No 4468 of the »ime journal Prof Eglmtis also 
discusses the phyni 'll constitution of comets as exemplified 
by thi phenomena illmding tbp recent passage of Hallev's 
comet After Muv 21, iqio, the toil appeared to be much 
brighter than before, and Prof Egimtis attributes this 
to the fact that tht n vv« wtn looking at it by directh 
reflected sohr light- the sulo illuminated bv the sun's rnvn 
was exposed to us 1 hi r< fun , he irgues, the material 

composing comets is but slightly luminous, and we onlv 
see it clearly when it is acting is 1 reflector of the solar 
light From this it follows that the physical constitution 
of corrnts is not purdy gaseous—the compt is a mixture 
of gas with solid corpuscles 

Polarisation in the Spectrum of o Cm —When, in 
1898, it was found that the bright Hy line in the spec¬ 
trum of Mirn wns triple, it was suggested that the pheno 
mena might be due to the Zeeman effect produced by 

magnetic activity in the star Poterbcopic observations 
were not then possible, and ih< finntp* sh of Mira in 1899 
defeated the preparations made for the maximum of that 
year 

During tht maximum of 11)09 preparations were again 
made at the I ick Obsi rvah>rv, and photographs were 
secured, hut no definite general conclusion accrued As 

Dr Wright explnins, in Lick Observatory Circular, No 
18^3, the whole problem is hedgid with grave difficulties, 
chief of which U that Introduced bv the possibly Consider 
able changi s of direction of the magnetic field in the stnr 
All that can b« deduced definitely from hio observations 
is that they show that the multiple chiracter of the lines 
Is not due to a magnetic field maintaining a constant 
direction throughout the source 

The Farth's Action on Sunlight and Hkat— Mr 

James D Roots sends us a 'pamphlet In which ho 
enunciates a theory to answer the question 11 What Be¬ 
comes-of the Sunlight nnd Heat Absorbed bv the Earth? " 
Mr Root believes it is converted to " radio-activity, and 
then bv stnges of change to electric current," which leaves 
the e irth nt the poles, completing a conlinuouH cycle sun 
to eurth, earth to sun The story Is not so continuous, 
and often consists of such statevnetf* as 11 The maid 
currents rotate the earth," but it In reassuring to learn 
that Sir J J Thomson, In one passage of ms ■>" Elec¬ 
tricity and Matter,” *' almost grasps the truth " 
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- EXPERIMENTS ON COAL DUST 
, , EXPLOSIONS 1 

A PRELIMINARY record of experiment* nude wall 
**■ cofti dust, and other work of various kinds, carried 
out by ■ committee of colliery owners on behalf of the 
Minin# Association of Great Jk-itain, ha* lately been pub 
Ashed IQ an elaborate and splendidly illustrated volume 
In tbs Introductory chapter the committee quoti h the 
remarks of John Buddie (1803) regarding 14 the shower of 
red hot sparks of the ignited dust which were driven along 
by tbs force of the explosion, •* and those of Faraday and 
Lyelt (1884) • 44 There is every reason to behove that mm h 
coal gas was made from this dust in the very air of thn 
mine, by the flame of the firedamp which raised and swept 
1/ along, and much of the carbon of this dust remained 
unburnt from want of air Mi A general list is then given 
of those who have tuken part In the Investigation since 
1875 (not 1870 as stated), regardless 
of chronological order, and reference is 
made to the opinions expressed by thf 
Royal Commission, 1891-4, and of 1 
committee consisting of the members of 
the Royal Commission of 190b, which 
is still In existence, and an advisor\ 
board associated with it, to the effott 
that experiments with Loal dust should 
be maae on a larger scale than am 
hitherto undertaken The cinumstanu * 
which Induced the Mining Association of 
Great Britain to undertake to find the 
necessary funds, which wen estimeud 
at 10,000/ , are also described 
Ihe committee illustrates in crow- 
section some of the different galleries in 
which previous coal-dust experiments 
were made, as well as those now being 
employed in France and Fngland, 
ana finally sums up the result* 
of the work of its predecessors 
as follows —“ These galleries or 
tutxs have in no instance been of 
suffii lent sue to allow of the 
conditions prevailing in a mine 
I>eing reproduced ,r 44 Neither 
were thev of sufficient length to 
obtain tfie development of ex¬ 
plosive force ror of sufficient 

strength to resist the latter if 

obtained The inflammability of 
coal dust had bcui demonstrated 

by Faraday ” 

Again, In the first paragraph 
of chapter ill the commute* 
save — 14 As has already been 

stated In the Introduction, om 
of the most 

. important objects 

J*of thi* inquiry 

has been to 
demonstrate u h 

conclusively a h 

possible the greit 
danger that exlsi* 
from the presence 
of coal dust on 
the roadways ol a 

mine, and by ensuring the absence of gas to definitely 
establish the fact that It is not essential that firedamp In 
addition to coal dust should be present for an explosion 
to be propagated 11 

These historical references are singularly curt and in¬ 
exact Whatever may have been the actual motive that 
dictated them, they have the appearance of being an 
attempt to set aside any possible claim to having done 
really useful work by those who occupied the field In the 

* *JUeonl of the Pint Sorias of the British Cool Dost Experiment*, con 
daetsd by At GomaUuo Appojmod by tbo Mtains Anocudoo of Groat 

if^ts Go, 1910.) Price 10c. not 
Tbs B a ir s ors ifii n l i nn 
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interval between the time when Faraday showed by an 
experiment that flame is enlarged whin coal dust is allowed 
lo fall upon it und the present day They appear to 
simulate ignorance of the fact that ihe dangers due to the 
presence of coal dust, both with and without the simul¬ 
taneous presence of firedamp, was conclusively proved long 
ago—the explosion at Altofts Colliery in 1880 (Proc Roy 
hoc , vol xlu 1887) ha\ing bun, itself, the culminating 
proof on a gigantic scale of the second alternative 

Does the British colliery owiur, as personified In the 
committee, hope, by thus assuming the airs and manners of 
bir Oracle to conceal his own laches in having hitherto, 
with few excepnons (of whom the late Mr Archibald Hood 
may be taken us the most brilliant example), contributed 
nothing towards tht. solution of th* coal-dust question, but 
contented himself with classifying those who were bearing 
the burden and heat of the day as faddists and theorists? 

One can understand the grief and dismay of the French 
Government engineer* who, by their inept criticism of the 
present writer’s experiments and conclusions and of his 
description of Penygrajg explosion (1880) (Proc Roy Soc » 
No 319, 1883), and by their own abortive experiments 
with coal dust, lulled themselves and their fellow-country¬ 
men to sleep twenty-eight years ago, on being rudely 
awakened by the ( ourntn* explosion, with its holocaust 
of more than 1100 men 

One can sympathise with the confusion of the United 
States Government engineers at being caught lagging in 
tht rear of an important movement 

But it is difficult to understand why one's own country¬ 
men should be less generous than were the Prussian 
Government engineers who showed Sir W Thomas Lewis 
and the present writer a most violent explosion of air and 
coal dust, 44 without any admixture of firedamp," in their 
gallery at Neunkirrhen on October 35, 1884, frankly 

avowed that they drew their inspiration from the present 
writer’s earlier work, volunteered the statement mat he 
was the inventor («e) of the method of proving the 
explosiveness of coal dust In an experimental gallery, and 
added that his gallery of 1880-1 (for whkh the Govern¬ 
ment Grant Committee of the Koval Society provided the 
funds) had served os a model for their own 

Ihefic blots upon a work that 1* otherwise admirable 
in many respects ought to have been avoided at every 
hazard There was plenty of room for the colherv owner 
10 come in with his gigantic apparatus to demonstrate the 
dangers of coal dust to himself, his officials, and the com¬ 
munity in general, without having to push others aside In 
the process 

lhe demonstrations with the Altofts apparatus are so 
ovi rpowenngly convincing that, in the opinion of the 
present writi r, the Government ought to make it obliga¬ 
tory on the part of everyone who holds a mine manager’s 
certificate to have seen them They constitute, as the 
committee itself properly observes, the most important 
function of the apparatus, before which oil the other 
questions which it proposes to investigate pale into 
obfwunty 

The second chapter is devoted to u description of the 
experimental gallery, the method of preparing the dust, 
and the means of raising and igniting it 

That part of the apparatus (Fig 1) In which the 
explosions are effected Is a straight tube AB, 7 feet 
6 inches in diameter, made up of the outer shells of 
steam boilers with their ends abutting against, and fixed 
to, each other, 600 feet long, open at one end, closed at 
the other, and with a branch CD, 6 feet In diameter, also 
made up of boiler shells, which extends at right angles 
from the closed end of the tube AB to an exhausting 
ventilating fan at E 

The branch CD is bent four time* at right angles to 
itself, and is provided with two relief valves at each bend, 
one at A and another opposite the junction at C, making 
ten altogether, which open when an explosion takes place, 
und thus protect the fan from Injury A segment in the 
bottom of the explosion gallery, with an arc 4 feet wide, 
filled with concrete, constitutes a level floor on whleh a 
line of rails of 35-lnch gauge Is laid The rails rest on 
sleepers 3 feet apart, embedded in the concrete Five rows 
of wooden shelves, % inches wide by 1 -Inch thick, fixed on 
Iron brackets, extend along each side of the gallery kom 



A, which is called the downcast end, to F, a distance of 
350 fea, which is shaded in the sketch 

For seven minutes before, sod also while the experi¬ 
ment is being made, the fan draws air Into and through 
the gallery from its open end at the rate of between 50,000 
and bo,000 cubic feet per minute 
The dust employed In all the earlier experiments up to 
•the twe 111>-fourth was obtained from the colliery screens, 
but in all subsequent experiments (exclusive of some made 
with dusts from other localities and from abroad) it has 
Wn produced by grinding nut-coal from the Silkstone pit 
-of Altofts Colliery in a disintegrator The composition 
and degree of fineness of the latter are as follows — 

Interce pted by 


Moisture 

3 *> 

100 mesh 7 25 
150 »» 7 5 ° 

Volatile nutter 

3 j68 

200 „ 3*00 

Fixed carbon 

s 57 ■<0 

*40 >1 9 25 

Ash 

SS« 

Finer 73 00 


too 00 

100*00 


The quantity employed in nn experiment is 1 lb per 
iinear foot, or 039 o z per cubic foot of air-space It i« 
thrown on to the shelves by hand 

It is usually ignited by bring a charge of 24 oz of 
gunpowder, tamped with 8 
Jmhrs of dry clay, from a hole, _ 

3 inches in diameter bv j bet lJTl" ~ 

9 inches deep, in a cannon, J 1 

4 ulletl the igniter, placed in the 1 *r J r' 

middle of the floor, pointing t \ * t *' 

upwards at an angle of from 32 
to 3S dr green, facing towards the * 
mouth of the gallery and at a 
distant e from it of anywhere 
brtwotn abo and 30a feet, as the 
case may require But when 
it is d» sm d to take special pains 
to secure ignition, as, for ex¬ 
ample when visitors are present, 
a second small rannon charged 
with 4 oz of gunpowder and 
3 inches of clav-tnmpmg placed 
U a point 90 frtt nearer the 

open end than the igniter in smh 
a position that it cannot Ignite 
the dust, is fired first so as to 
raisp a * loud of dust which the 
airs 11m ni then carrin inwards 
tow irdN the larger cannon Both 
cannons arc fired eliilncallv, 
the smaller one two seconds 
before the larger 

The discharge of the smaller cannon drives a cloud of 
dust 4 or 5 fuel long out at the open end of the gallery, 
lint of the larger uinnon driven out a similar cloud 
between 30 und 40 feet long I hen comes a rush of dust, 
•followed Immediately by flame, which shoots out to an 
average distance of 13b fret, In some cases to 180 feet, 
aicomponied bv a loud report, which 1* said to bo heard 
jl a distance of 34 miles Finally, the flame rises up and 
•ramifies into the iloud of coal dust which preceded its 
hi*t appearance, now floating m the nlr above it, and a 
g<eat volume of smoke and dust drifts slowly away 

In Fig a the open end of the gallery is seen at the 
right-hand side, the white areas immediately In front of 
it and in the smoke-cloud represent the flame Fig 3 Is 
u nearer view of the mouth of the gallery when an 
explosion is In progress 

All these phenomena, without exception, are Identical, 
except ns regards magnitude, with those produced with 
mlxtiffes of coal dust and pure air, “ without the presence 
of inflammable gas," in the Royal Society gallery In 
1880-1, in the Russian galleir at Nmmklrchen in 1884 
4*ee later), and In Hall's experiments m the Big Lady pit 
ri 1890, all of which the present writer has seen, as well 
a** the Altofts experiment. 

On the other hand, the Altofts gallery Is Itself a mere 
to* compared to one of the galleries, jjoo feet, or nearly 
twenty*.flmes as long, in Altofts Colliery, through which 
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the explosion sped in a straight llns la i8S£j and if tfty- 
committee's own experiments, described 1ft part * JL, 
chapter ii , have shown that the pressor* Spa vtfertty 
Increase rapidly with the length strewn with coal 4ftst* ft 
seemj somewhat absurd of the committee to propose to 
make minutely correct observations of pressure, velocity, 
temperature, the size* shape, and c om pc w tlon of parmfes 
of coked dust, and so on, with the idea that these observa¬ 
tions will be of some practical value in solving questions 
relating to colliery explosions, which they motor In¬ 
definitely class under the far-reaching title of 'chemical 
and physical phenomena * 

A mine-waggon weighing 4) cwt, placed on the rath 
at a distance of 6 feet inride the gallery, ricochets along 
the surface of the ground in front to a distance of several 
hundred feet when the explosion takes place A similar 
experiment was witnessed by Sir W. Thomas Lewis and 
the present writer at the Prussian gallery at Neunfctochen, 
referred to above. The explosion itself It described in 
Natuxb of November 6, 1884, p 13, as follows — u Not¬ 
withstanding the entire absence of firedamp f there was a 
true explosion of the most violent kind, end the cwuds of 
afterdamp which streamed from every opening Hatftefled 
the air in the neighbourhood of the gallery Tor two or 
throe minutes 99 1 A mine-waggon loaded with Iron.so as 
to wugh 154 cwt , placed at the entrance to the gpllerv, 
was driven up on incline rising at en angle of 4* to n 
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distance of 23 feet The quantity 1 of gunpowtftr used in 
the shot-hole was only *30 grams, or practically half a 
pound 

The observations (p si) regarding the position of 
deposits of coked coal dust on timbers fixed In the galkry 
to represent props in a mine are for several reasons, one 
of which Is the baffling effect of the ventilating current, 
of no practical value as a means of throwing light upon 
the point of origin of nn explosion in a mine 

Chapter iv , iT On the Chemical 1 Analysis of Coal Dust, 
and chapter vul, entitled “ Laboratory Investigations,” 
arc intensely interesting and Instructive, principally on 
account of the numerous, carefully thought-out devices 
described in the latter for obtaining, collecting, and 
analysing the volatile constituents of coil, and if pUbllriied 
as a separate pamphlet would form a vahiabte addition 
to the library of everyone Interested In the analysis of 
mineral fuels. The methods of estimating volatile matter, 
ash, and fixed carbon are practically the same as those 
recommended by Dr Pollard in the Memoirs of the Oto 
logical Survey 1 

In chapter v, the Instruments Intended “ for limrij- 
gating the mode of propagation of coal-dust tapMoAS M 
(which, stated In plainer language, means fho* »r 
measuring pressure, velocity,- and temperature, a ad far 
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_ apl m 0 1 the afterdamp) are described and 

Hltttratad One of two metboda of ascertaining velocity 
Which appear* feo be fairly satisfactory consists in fixing 
S tr i ps of tin-foil, 4 inches long by t inch wide m a 
fcoraontaJ position inside the gallery at intervals of 50 feet 
from each other, which on Ming melted successively by 
the pi—ga of the flame break electric contacts in the 
same order, the results being recorded by an instrument 
of similar type to that usually employed for similar 
puma—. 

The manometer is ingenious and appears to work satis 
factonfo but takes no account of negative pressure It 
should be supplemented by adding another much more 
deHtate instrument for the latter purpose 

No satisfactory instrument for recording temperature 
instantaneously has yet been devised On the other hand 
the contrivance adopted for collecting samplts of after 
damp automatically is simple and efficient 
Whan there are obstacles in the form of props and 
bate ” (presumably of similar dimensions to the t niters 
employed for supporting the roof in the roadways of 


The highest pressure recorded viz xoo lb per square 
inch appears to have been in experiment 55 when a length 
of 159 feet next the mouth of the gallery was free from 
dusti the n*xt following 375 feet strewn with dust and” 
the igniter was fired at the innermost end of the dust 
zone that Is to say at a distance of 335 feet from the 
mouth with presumably thirty six sets of * props and" 
bars forming obstacles in the path of the explosion 
The manometers were in the sime positions as in the 
other experiments recorded above and below 

When there are no obstacles the pressures are much 
sm ilk r and appear rather to decrease than to increase- 
with d stance of travel as shown below — 
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Fig j — Fleme bauflg from the Downcast 


mines) fixed at 1 distance of 9 feet apart in the gallery 
the pressure and velocity of the explo* on are found to 
vary more or less directly with the length of gallcrv 
strewn with coal dust through which the flame has to 
travel between the igniter and the mouth In giving rise 
to greater frictional resistance these obstacles parent 1> 
raise the pressure and temperature of the air advancing 
towards and rushing past them and thereby promote a 
more rapid and intense combustion of the coal amt 
Two manometers A and B fixed at distances of 40 and 
150 feet respectively from the mouth of the gallery re 
corded the following maximum pressures p r square inch 
When the point of ignition was at the respective distances 
from than shown in the following table — 
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The records of velocity arc os follows ~ 

First with Silkhtonc coal du*t and w ih obstructions 1 rt 
the form of prop* and birt» in the gallery (pp 155-6), 
it 11 stated that the velocity between one contact breaker 
i?j fut from the point of gnit >1 and 1 second contact 
breaker at manometer A (aoo feet distant from the fir t> 
was 3014 feet per second in So 6s experiment and thjt 
between the point of ignition and a point 275 feet distant 
it was 475 feet per second in No 53 experiment 
Secondly with the t>amo cool dust uid without obstruc 
tions the velocities between s x points—the first at tbq 
igniter the second 59 feet the third 109 feet from the 
first and so on with an mrr ase of 50 feet successively 
up to the sixth—were 397 2535 735, 1190 and aaa 6 
feet per second respectively 

Thirdly with South African coal dust and presumably 
with prop* and bars in the gallery, the velocities 
between five points—the first la feet distant from the 
igniter the second jo feet the third 109 feet from the 
first and so on •with an increase of 50 feet as in the- 
last cam up to the fifth—were as given below in feet }*r 
second — 
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Considered as a whole, these results are so discordant 
that it is Impossible to draw anv other conclusion from 
them than that cither the Instruments are at f lult or that 
there is some disturbing clement at work, due, most 
probably to variableness in the quantity of dust suspended 
in the air in different sections of the gullerv when the 
flame of an explosion is traversing it 

Owing to the very nature o? the experiment, it la 
obviously impossible to provide that each section shall 
always contain the same quantity of dust, mixed with the 
same degree of uniformity in the air which occupies It, 
at the Instant an explosion Is passing through it It is 
equally obvious that, unless that condition can always be 
rigidly complied with, the results cannot be concordant as 
between one section and another, although the sum of the 
results mu) seem to be fairly uniform when one explosion 
is compared with another Hut the same absence of 
uniformity must necessarily obtain in the workings of a 
mine when an explosion is passing through It, and, there¬ 
fore, if the mm of the committee is to reproduce that 
phenomenon as nearly as possible in their artificial gallery, 
the observed discordances show that they have already 
succeeded in doing so 

The haulage roads, along which the coni is convened 
from the working places to the shaft, contain larger 
quantities of vety fine coal dust than any other parts of 
a mine, and e\er since the time when the coal-dust theory 
of great explosions was first propounded, 1 they have been 
recognised as the routes along which explosions, com¬ 
menced at any point m a mine, travel to every other part 
of the workings, however remote This was w< 11 
exemplified m the plan which nccnmoanied the description 
of Penjgraig Colliery explosion 1 (1880), previously re¬ 
ferred to It has also been recognised, of course, that 
If coal dust coukl bo prevented from accumulating in the 
roadways, or be rendered Innocuous by water or other 
means, the range and disastrous effects of explosions 
would be greatly limited fo prevent accumulation in the 
first plnLe by the employment of mine-waggons with dust- 
tight bodies, filled only to the brim and provided with 
coven t is obviously the best possible expedient that could 
be adopted, and would be Infinitely preferable to the pre¬ 
sent careless system of carrying the coal In all sorts of 
leaky or over-loaded waggons, from which it dribbles or 
falls upon the ronds, and is then ground or trodden Into 
the very dust which constitutes the danger 

Under existing conditions, as regards the mode of con¬ 
struction of mine-waggons, the production of coal dust is 
inevitable, and although there is no legislative enactment 
in this country compelling the mine owners to do so, 
many of them already water the dust in their hauluge 
roads once or twice a day in order to render it Innocuous 
But in many other mines water cannot be used for this 
purpose, ns it causes the ground above or below the seam 
to swell or fall to pieces, and consequently the dust is 
allowed to remain dry It has been proposed to give the 
owners of the latter class of mines the alternative of 
rendering the dust innocuous by covering tt from tune to 
time with Inert dust, or with a hygroscopic or other salt 
The committee have, accordingly, directed their attention 
to the question of using inert dust for this purpose, and 
made careful experiments, which are describee In chapters 
vl and vii , to ascertain, first, the effect that dust of this 
nature has In arresting the progress of an explosion, and, 
secondly, the cost of applying it practically in Altofts 
Colliery 

The inert dust for both purposes has been prepared bv 
grinding the roof-stone of one of the seams of Altofts 
Colhery in a roller-mill at a cost of si per ton 

In the five following experiments a standard length of 
•73 feet of the gallery was strewn with coal dust, the 
Igniter was fired at the Inner end of this zone, and the 
Jr**® at Its outer end, 150 feet In length, was treated as 
follows — c 

\ P"*- Sot. Tol. xrir , p. J54 (1876). 
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In experiment 55 the flame passed just beyond the outer 
end of the dustlcss zone, in 57 It penetrated 53 feet into 
the stone-dust zone, m 58 it penetrated 54 feet Into the 
stone^dust zone, In 6a it passed through the dustleu and 
coal-dust zones, Qnd shot out 100 feet beyond the latter, 
in 116 it penetrated aa feet into the stone-dust xone 

These experiments show that a zone of stone dust is 
more efficient in arresting an explosion than a dustleu 
zone, and thus help to answer, but do not completely 
solve, one of the questions still being considered by the 
Ro>al Commission on Mines, as to whether It if desirable 
to compel the owners of mines in which water cannot be 
employed for the purpose of laying the dust to surround 
certain lengths of the mum roadways with brickwork or 
concrete, and keep these lengths continually wet. 

In chapter vn it is shown that ItQcoots i 4 Ud. per yard 
In Altofts Colliery and 2d per yard In New Moss Colhen, 
which Is under the same management, to 11 dress " the 
roadways with stone dust The experience obtained in 
Altofts Colliery, which is practically free from coal dust, 
in consequence of the fact that many of the mine-waggons 
arc dunt-tight, the remaindt r nearly so, that none are 
filled above the level of the brim, and that the traffic Is 
yjry slow, is Inapplicable lr> the case of most other mines 
in which all, or nearly all, these conditions are exactly 
the reverse, so that no conclusion as to the probable coat 
in the latter can be drawn from it At best it seems 
rather a roundabout way of solving the question first, 
to allow coal dust to accumulate, secondly, to cover It or 
mix it with inert dust, and, finally, to have to remove the 
mixture when the accumulation becomes ao great as to 
commence to Impede the traffic 

The 41 Microscopical Investigations*' described In 
chapter lx refer to the microscopical examination of 
grains ond aggregations of coked coal dust, grains of other 
matttr, and fragments of fibrous substances that have 
been subjected to n high temperature, and are accom¬ 
panied by twenty full^page beautifully coloured illustra¬ 
tions, which remind one more of a birds*-egg book than 
of a serious treatise relating to a subject connected with 
mining It is not easy to see how these Investigations 
are likely to affect the question one way or another, but 
possibly the committee may be able to extract some 
information from them that does not appear on the 
surface 

Chapter i of part 11 , written by Dr Wheeler, the 
accomplished chemist md physicist attached to the testing 
station, entitled 44 ITie Mode of Propagation of Coal-dust 
Explosions Introduction," purports to " record the main 
facts that have been established regarding tbs mode of 
propagation of coal-dust explosions," but ddjtf not deal 
with anything specially new or original 

The second chapter of part n , and the appendix on 
" Experiments with Welsh, Scotch, and South African 
Coals " have been already referred to so far as s eem s to 
be necessary In the present place 

The volume concludes with lists of the Illustrations and 
plAtes, and an index to the subjects, and is, as a whole, 
most creditable to the publishers W Galloway 


EXPLORATIONS IN NEW GUINEA 

AT the meeting of the Royal Geographical Society on 
” January jo, Dr H A Lorcntz gave an account of 
his latest journey In New Guinea, in the course of whtdi 
he succeeded in reaching the snow-covered peaks of the 
main range Much Interest attaches to those regions fn 
the tropics where perpetual snow w occurs, with their 
transitions from the luxuriant vegetation of the equatorial 
zone to the scanty flora of the snow-tine, which on the 
slopes of Wllhelmlns Peak was reached at an altitude off 
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about 4460 metres, apd above this the mountain rose to 
4790 metre*. A former extension of glaciation In this 
,pvt of the range down to the altitude of about 4000 
jqetres was shown by stria; on the rock surfaces and the 
presence of a small, typical glauer lake, though no 
glaciers are existing In this psrt of the range now The 
expedition encountered many difficulties in the journey 
from the coast to the mountain ranges In the interior, but, 
taught by the experiences of the first expedition, special 
arrangements were made to push up the North river so 
far and so rapidly as possible to avoid thi. delays and 
sickness Incidental to a prolonged stay in the kiw and 
marshy region 

Besides the geographical Information obtained, much 
work was also done in zoology and botany A thousand 
birds' skins and ten thousand!Inserts collected during the 
expedition are now being studied at Leyden, and numerous 
new spades have been obtained, the Australian character 
of the fauna Is well marked, and especially so among the 
Ashes captured In the North river- 

The botanical collection, ranging from the tropical to 
the Alpine flora, shows a majority of plants having a 
Malayan character, but there arc so large a number of 
endemic forms that New Guinea and the ndj-uent islands 
seem to be separable as a botanical region from th« 
SoendA Islands SArannat, consisting largely of intruding 
species from North Australia, occur, but the Alpine flor i, 
on the other hand, is said to be of a northern character, 
resembling that of the mountains of Java, Sumalra, and 
the Himalayas 

The Wilhelmlna Peak is stated to consist of Alveollna 
limestone, and generally the geological age of the forma¬ 
tions traversed was of comparatively recent date, eruptive 
rocks were only met with near Occlvink Bay A v**rv 
interesting collection of ethnological objects was obtained, 
and many observations were made concerning the Papuans 
living in the plains and those of the mountains 

The results of this expedition, together with tho*c of 
the British expedition now in New Guinea, should greitlv 
extend our knowledge of this region 


RADIO-ACTIVITY AS i KINK lie THEORY 
Ob A FOURTH STATE Ob MUTER' 

ERE are many points of resemblance between the 
movements of Lho molecules of a gas and the move¬ 
ments of those corpuscular radiations with which wt havi 
become acquainted in following up the discovery of radio¬ 
activity In both cases we find that things of extremeh 
minute dimensions are darting to and fro with grent 
velocity, and in both cases the path of any one. individu il 
Zs made up of straight portions of various lengths, along 
which it is moving uniformly and free from cxltrnal in¬ 
fluence, and of encounters of short duration with other 
Individuals, when energy Is exchanged and dirmtions of 
motion are altered There is even a resemblance in 
the universality of each movement The motion of mole¬ 
cules Is a fundamental fait throughout the whole of 
our atmosphere, and, indeed, In all material bodies, the 
motion of the radiant particles emitted by radio-u live 
substances h also widelv distributed, and of great import¬ 
ance. Taking Eve's estimate of the usual Ionisation of 
the air, we can calculate that In this room, in evi ry 
second, some thousands of a and $ particles enter into 
existence, complete their paths through alt the atoms thi > 
meet, and sink into obscurity, some of them, viz the a 
particles, as atoms of helium These* last move through 
definite and well-known distances In the air for ex¬ 
ample, a third of those which are due to radium pro¬ 
ducts move through a range of just above 4 cm , an equal 
number have a range of just below 5 cm , and again an 
equal number move through 7 cm , and the speed is so 

r at that the life of each « particle as such is completed 
about a thousandth-millionth of a second They leave 
their mark behind them In the Ionisation of the air 
through which they have passed, and in the heat Into 
which their energy has been commuted The former effect 
la easily detected 4 y the sensitive measuring Instruments 

_ 1 ZNseawM dslhwnd at the Roys I Ir*t tniloo on Frltlsy, January »7> by 
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which we now possess , the latter is too small to measure, 
and must be greatly Increased by the aid of radium Itself 
before it can be investigated But on a large stale, whuh 
takes into account the distribution of radio-active material 
through the earth, the sea, and the air, the effects are of 
first-rate importa ice to the physical conditions of our 
earth 

If we compare the movements a little more closely, we 
find differences as interesting as the resemblances The 
motions which the kinetic theory of gases considers are 
those of the molecules of whu h gases consist, in the case 
of radio-activity, the things which move are quite different 
1 hey ore sometimes electrons, which have comi to be 
called 3 rays when their speed is great, and kathode rnvs 
when it is somewhat less, or they urc y or \-rays, which 
are new things to us, or if as a particles they are helium 
atoms, such as we have known before, they move with 
excessive speeds uhkh give them quite new properties 
In general, the radiant particles move hundreds of 
thousands of times as fast us the gas molecules do, and 
it Is, no doubt, on auount of this fact, as well us through 
their usuull\ extreme mlnutenrss, that their power of 
penetrating mnrter is so great \Vhi n two mob cules of 
t gas collide, th< v approach within a fairly definite dis¬ 
tance, which we call the sum of the radii of the molecuUs, 
and the approach is followed bv a recession and new con¬ 
ditions of motion hath molecule has, as it were, a 
domain into which no other molecule can penetrate But 
the defences which guard the domain arc of no account 
to the vigorous movements whuh we are considering now 
The radiant particles pass frei ly through the atoms, and 
their encounters are ather with one or othir of u number 
of circumscribed and powerful centres of force which 
exist within the atomic domain, and net with greit power 
when, and onl\ when, ippmached within distances which 
are small in comparison with the atomic radius It is on 
this account that the new theory opens out to us such 
possibilities of discovering the arrangement of the Interior 
of the atom Never before have we been able to pass 
anything through an atom our spies have always been 
turned back from the frontier Now we inn at pleasure 
cause to piss through any itom an m particle, which is 
an atom of helium or a 0 pirticle, which is an electron, 
or a y or \-riv, and him what has happened to the particle 
whm it enu rges igam, and from the tn atment which it 
seems to have ricuvid we must try to find out what it 
met with inside 

The newer movement exists superimposed upon the 
other Its velocities are so great that the gas (or liquid 
or solid) mob rules arc, in comparison p« rfectly still 
There is, ns it were, a kinetic theory within a kinetic 
theory, there w a grosser movement of gis molecules 
which has long be 1 n studied, and in the sumo place and 
at the same tunc there is a far subtler and far more lively 
movement which is practically Independent of the other 
Your vice-president, Sir Wilhim Crookes, was the first 
to find any trace of it The behaviour of the kathode rays 
in the vacuum tubes which he hnd made showed him that 
lie was dealing with things in no ordinary condition 
Whatever wn* in motion was neither gns nor solid, nor 
liquid, as ordinarily known, and he supposed it must be 
possible for matter to exiHt in a fourth stnte We have 
gone far since Sir William's first experiments The X-ray 
tube and radium have widely increased our knowledge of 
phenomena parallel to those of the Crookes tube But 1 
think we may still be glad to use Sir William's definition 

TTiere Is another very striking characteristic of the 
newer kinetic theory which differentiates it sharply from 
the older The experiences of any one of the radiant 
particles In an atom which it crosses are quite unaffected 
by any chemical combination of that atom with others, 
that is to say, by anv molecular associations it may have 
Naturally, tnls simplifies investigation We may, no 
doubt, ascribe this state of things to the fact that a radiant 
particle Is concerned rather with the interior of the atom 
than with the exterior, and thnt it is the latter which ii 
of Importance in chemical action 

Let us take notice of one more Important difference 
The molecules of a gas move with velocities which vary 
at every collisl^i, vet vary about a certain mean But 
the peculiar motion of the radiant particle is only tem- 
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porary For only a very short time can any ray bo 
described a* matter In a fourth state, at the end of it the 
extraordinary condition has terminated, the particle hat 
lost its tremendous speed or suffered some other change, 
and the ray ceases to exist Speaking technically, we are 
dealing with initial, not permanent, conditions 

Let us now come back to resemblances between the two 
kinds of motion, for there is one point of similarity which 
is not quite so obvious as others I have mentioned, and 
is, I think, of the greatest importance, in fact, it is 
largely on account of this similarity that I have ventured 
to put the two thrones together for comparison 
When the first experimenters in radio-activity allowed 
their streams of rays to fall upon materials of various 
kinds, they found that the irradiated surfaces were the 
sources of fresh streams of radiation The secondary rava 
were sometimes of the same nature and quality as the 
primary, sometimes not Further, they found that the 
secondaries, on striking raah rial substance', could pro¬ 
duce tertiaries, and so on The examination of all the 
variations of this problem—the investigation of the con¬ 
sequences of changing the primary, of (hanging the sub¬ 
stance, and last, but not lensi, of changing the form of 
the experimental arrangements—has been the cause of an 
enormous amount of work There Is a large literature 
dealing with secondary radiations of all kinds whuh, I 
imagine, but ftw have read with nnv completeness, and 
the subject has become, on the surface at leasl, compli¬ 
cated and difficult Now I believe that it is possible to 
clear away the greater portion of this complexity at a 
stroke by the adoption of an idea which mnkes it possible 
to describe and discuss the whole of these phenomena in 
a very sample way When an encounter takes place 
between two gas molecules, we suppose that the sum of 
the energies of the two is the same after the collision as 
before and further that there are just two things to 
consider—two molecules—after as well ns before I think 
that we mnv carry this idea over almost bodily to the 
newer theory A radiant pnrticle encounters un atom 
T he partlrlr is a definite thing it cont tins a definite 
amount of energy, and whether it is an a, or 0, or 7, or 
X-rn>, its energy is to bi found almost entm 1 \ insidi a 
very muiulr volume I he encounter nkes pi in Whin 
it is over therr are still two things an atom and a radnnt 
pirtnle, going from it Th# sum of the energies 

of Ihe two is still the same which me ins th it wo denv 
a pftssibiht\ muib considered nt erne linn, \i 7 that in the 
encounter the atom could bp made radio-active, ind could 
unlock a store of en*rg\ usually unavailable We suppose 
there is no erne ri'\ to be considered except 1 h» original 
energy of thi radiant particle and we supposj that there 
are not now two nr more radiant pnrtitlrs in pi ur of the 
original one whieh ilso Is a limit itmn on previous ideas 
It la a theory which ascribes a corpuscular form to nil 
the radiations f «h particle, «, 0, 7, or Is to be 
followed from its origin to its disappearance, and we have 
nothing to thmk of hut the one particle* threading it* way 
through the atoms Tt Jose* energy aa it goes, though 

little at anv one collision, and it passes out of our reckon¬ 
ing when it has lost It nil There are no secondary 
radiations other than radiant particles moving Id direc¬ 
tions which are different from those In which thev moved 
at first Even when a kathode rnv excites an X-rnv In 
the ordinary Rontgen tube, or the X-ray excites a kathode 
ray in a manner almost as wpII known it is hardly an 
exception to this rule The kathode rav has an encounter 
with an atom and disappears simultaneously the X-ray 
comes out of the atom, a circumscribed corpuscle carry¬ 
ing on the energy of the kathode rav There is a change, 
but It extends only to the external characteristics of the 
rnrrler of energy * The X-ray passes through the glass 
wall of the X-ray bulb, or at least it does so sometimes; 
ft mav pass through other matter as well, but sooner or 
later 4 t has a fatal encounter with an atom, and the 
reverse change takea place In all cases, in that of the 
unde via ting a ray, or the 0 rav which suffers so manv 
deflections, or the 7 or X-rays, it is a matter of tracing 
.he movements of Individual minute quantities of energy 
until they finally melt awav 

Let ua consider one or two simple experimental results 
from this point of view In order thnt we may IHuetmte 
this corpuscular theory, and nt the same time mnv learn 
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something of the properties of the corausolaa and of ihh * 
arrangements of the atoms through which they pats 
We take first one qf the simpler cans* the movement 
of an a particle through a gas The relatively large mda1 
of the particle gives it an effectiveness which the otbqr 
radiations do not possess It moves straight tbrougp 
t very atom it meet*, and ionises moat of them. Vary 
rarely docs it suffer any deflection from its course >mtfl 
its velocity Is nearly run down Then, Indeed, It does 
appear to depart considerably from the straight path, and 
It may be that it is much knocked about hjr coluskxtt 
before it finally comes to comparative rest lo this way 
wc may explain the distribution of the ionisation along 
its path, which increases slowly at first and rapktty after¬ 
wards, until the a particle has nearly finished its Journey, 
it then falls off rapidly Considering that the Ionisation 
increases as the particle slows down and spends more 
time In each atom, and considering the more broken nature 
of the path near its end, the reason of theee peculiarities 
is dear enough Apart from its comparative simplicity, 
there are wane other very interesting features of the 
particle's motion It is found, for example, that the loss 
of energy which the particle incurs in crossing an atom 
proportional to the t»quare root of the atomic weight 
very nearly, and there u no certain explanation as yet of 
this curious law And again, GrcigeP has examined the 
small scattering that does occur, ana found that o particles- 
when moving quickly may be swung round completely 
even by the thinnest films of gold leaf, though the number 
is so small that the effect would have remained undetected 
had it not bc-on for the scintillation method which he and 
Rutherford hive perfected Hi has found that about one 
partu.1t in Hooo is returned in this way from a gold plate* 
which need consist only of a few thicknesses of gold leaf 
in order to give the maximum effect 

Now let us take an example from the behaviour of 
the 0 rays Ihe 0 particle is so light that it is easily 
dcfintcd, * un though it moves several times as fast as 
the hi avirr a particle Because it therefore possesses 
little rnngv its effects are much smaller, and no one has 
yet sucuedid in handling a single 0 particle in the same 
way is Rurhorford md finger have handled the other 
We irt obliged to conti nt ourselves with observations of 
lilt ifftils ol a crowd of 0 paitides, since the combined 
■uhon of m »nv is nmssnrv to give us an observable 
result, rind it thr same tinu that the 0 pm tide gives 
much b ss tffuf Ihm tlu a, it has a much more Irregular 
course, si> th it th» probUm is doubly difficult We are* 
ill fact, onl\ just beginning lo understand it ^There is * 
compensation 111 the fact that its very liability to defier* 
tlon makes it ill the more interesting an object It it 
possible — md this is the particular 0-roy problem I wish 
to considn now—to »xnuiim tlu deflection of a single 
0 particle by u single atom, the parallel result irt tne 
kinetic thcorv of gases has never, of course, been achieved*. 
Suppose that we project a stream of 0 rays against i 
thin plate and measure the relative number sent bark, 
which we do by measuring the ionisations caused by the 
Incident and returned rays respectively We do this fot 
varying thuknosu** of the plate, and plot the results, as, 
for example, Mndsen has done His plate was made of 
gold leaves, which could be had of extreme fineness. 
From the relation thus obtained, It Is possible to obtain 
with confidence the amount of 0 radiation that would be 
returned by the thinnest plate that could be Imagined, 
only one molecule thick In such case the particles turned 
back could have had but one collision, and we havd 
achieved our purpose Madsen’s figures show that a plat# 
weighing 4 milligrams to the square centimetre turned 
back a tenth of the 0 particles that fell upon It, and, ag 
far as can be judged, the ratio of the proportion turned 
back to the weight of the plat* would be almost doubled 
for very thin plates We could go more Into detail, and 
find the distribution of those that are returned \ we should 
then have data from which we might determine In somq 
measure the distribution of the centres of force inside thd 
atom We cannot follow this up now, but I would Rfcd 
to direct your attention to a curious indication whidh 
obtain when we compare the results Mr goM with thostH 
which Madsen found for aluminium They show that the 
lighter metal turns back fewer 0 particles, and that ft* 
i power of absorbing a stream of ravs is rather an absolute 
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sfrft r qctlo o ol energy There la clearly an actual absorp- 
ikpi effect* which U to he dlitlngulshed from the acatler- 
4 ni T effect Indeed, the two effects are obviously of 
tyffereot Importance in the two coses When a 0 ray 
(Strikes a gold atom it must be much more liable to 
deflection unit when it strikes the lighter atom of 
Aluminium* On the other hand, I think It can be shown 
dearly that In ploughing through aluminium atoms there 
is A relatively quicker absorption of energy We may 
illustrate this by a rough mood Let us stand an electro¬ 
magnet upright on the table, and let us suspend another 
magnet so thdt Jt can swing over the fixed one and ;ust 
clear It If we draw back the swinging magnet and let 
it go towards the fixed one, the currents running so that 
the two repel, then as the moving magnet tries to go by 
than will be a deflection depending on tha relative speed, 
the closeness of approach, and the strength of the poles 
Thts mar represent the turning aside of an electron by a 
csntr^ of force Inside an atom Now let the magnet at 
the table be supported by a spiral spring so as to be still 
upright, but have some freedom of motion, then, when 
tne experiment Is repeated, the swinging magnet pushes 
the other more or less to one side, itTs less deflected, but 
it has to give up some of Its energy Thu is exactly 
what happens In the case of the 0 particle The cenm 
of force in the gohratom behaves like the stiffer electro¬ 
magnet on the table, it deflects the electron more, but 
yobs It of less energy in doing so It will not do to sup¬ 
pose the gold atom to differ from the aluminium atom 
simply in the number of centres of force, such as electrons, 
which it contains if It is supposed that they all act in¬ 
dependently There Is some other fundamental difference, 
equivalent to a difference in the stiff ntxs with which tht 
electrons are set In their places There are two ihing* 
to be expressed m the behaviour of the atom towards the 
0 particle, os has been pointed out several times H W 
Schmidt has actually calculated them from experiments 
which gave them indIreiUy and some whit approximately 
The method I have just outlined gives one of them directly, 
vis thnt which Is called the scattering cocftuicnt, and I 
think the other can uho bo found directly b\ a irn thod 
which will serve as an Illustration of the behaviour of 
y rays 

We must first, however, consider the part wliuh y and 
X-ra)* plaj generally In this theory Workers are h\ no 
means agreed as to the proper wav in which to r* gird 
them but there Is no need to «ntrr it onn on a disiussion 
as to their nature It is well known thot the} have the 
most extraordinary powers of penetnhon, ind ire un¬ 
affected by electric or magnetic field* i hi v have oin 
property which alone, as I think, brings Ihi ni within our 
experience, that is to say, the power of exuting 0 rn\s 
from the atoms over which they pass Were it not for 
this they would still be unknown When we examine this 
production of 0 rays, we find that in the first place Ihf ir 
Speed depends on the quality of the y rays which c tusr 
them, and not on the nature of the atoms in which they 
arise, In the second, that the 0 ravs to a largo digree 
continue the line of motion of the y ra>s, as if the latter 
pushed them out of the atoms, and, lastly, that the 
number of the 0 rays depends on the intensity of ihc y 
rays It is those farts whirh suggest the simple theory 
\ have already described The y rav is some minute 
thing which moves along in a straight line without rhange 
of form or nature, which penetrates atoms with far gr< ater 
ease than the « or 0 particle, which Is not clcctrlfiwi, and 
which sooner or later disappears Inside an atom, handing 
on a large share of its energy to a 0 particb which tikes 
Its place The absorption of y ravs la sjmplv the measure 
Of their disappearance in giving rise to 0 rays, one y ray 
producing one 0 ray, and no more 

We find the same sort of scattering In the case of y 
«ya a* In that of 0 rays Of a stream of rays directed 
again* a plate which It «m penetrate easily, we find that 
A few are turned completely back, a very much larger 
ttnmber are only slightly turned out of their path, and 
Jhe rest go on The scattered rays are very similar to 
the* original rays,-there it no need to suppose that the 
ftrfgtaal ray disappears, to be replaced by a secondary any 
tnore than there la to auppoae that ■ and $ rays disappear 
flrtd ire replaced by others In similar cases* when, there¬ 
fore a 7 ray enters an atom, three possibilities await It 
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The first is a negative one, it may go through the atom 
untouched, and this must happen In tne majority of cases, 
the second chance is that of deflection, and the third that 
of conversion mto a 0 ray, using the word conversion in 
a general sense, without going Into details as to the nature 
of the process 

Now we may consider our 7-ray problem Suppose a 
stream of these rays passing over a block of any sub- 
stance, such as aluminium, or zinc, or lead When they 
ure real!} penetrating rays they are equally absorbed by 
equal weights of these materials, which means that In 
equal weights equal numbers of 0 ravs spring Into exist¬ 
ence If these 0 rays were able to move through equal 
weights of the metals, we should find in each metal the 
same “density" of 0 rays, and the important point is 
that this Is Independent of whether the rays are straight 
or crooked in their paths If ten lines of given length 
were begun in every square centimetre of a sheet of paper, 
the ink used in drawing them would bo independent of 
the straightness of the lines, but proportional to ihrlr 
length Now if we make a cavity in each metal the 0 
rays will cross it in their movements to and fro, and if a 
little air is introduced into the cavity, the ionisation pro¬ 
duced in it will be a measure of the densit) of the 0 ravs, 
\nd therefore the average distance oarh moves In the 
metal Experiment shows that we get twice as mui h 
ionisation in a cavitv in the lead as in n similar cavity 
in the aluminium, and we conclude that the 0 partiile 
1 pally has a longer truck in the heavier nn till 1 his 
experiment gives us the second constant of 0-ray absorp¬ 
tion, that is to sav, the rate at which its 1 nergy is tiken 
nwav from it the other experiment gave the chnnu of 
dt flection only Y\e see that the pntli of n 0 ruv in 

aluminium is more direct, but of less length thin in It id 
in the latter inetal it ho« really a longer path, but It does 
not get so far awnv from its starling point because it 
suffers mo many more deflections 

hmnll), let uh take u problem from thp X-rays let 
us see how we mn\ te«.t the id* a th it X and y nys do not 
Ionise themselves, but leave all the work to be done by 
the 0 rajs which thrv produce Suppose ft pencil of 
\-ra\s to p isq arms* a vessel and to produce ionisation 
therein ft is 1 onvemenc fo u*«, riot th# original X-rnys, 
which are hrt* rogeneous but Iht ravs which are scattered 
b\ a plate of tin on which thi prim ir\ ravs fall Such 
“ tin ravs, * a* we often mil them briefly, are fairly 
hoinogi nenu* md givi kathodi ravs of lonvcmnnt pene¬ 
tration In somt experiments of mine the ravs crossed 
a livir of oxy^pn 345 cm wide having a dr nsitv 0-00137 
ind the ionisation nrodmed was 227 on nn irbitrarv srnle 
The result ma\ be put m the following w i> Suppose, 
provisionally, that all this ionisation is done indirectly, 
the oxvgen has converted so mu<h X-rav energy into 
knthodr -rav energy, and these kathode ravs penetrating 
their one or two millimetres of oxvgen, which is nil they 
ran do, have ionised the gas Ihpn we maj say thnt, In 
crossing a laver of oxvgen weighing 343x0-00137, or 
0-00473 gr per sq cm, enough kathode ray* h ive been 
produced to cause an ionisation of 227 unit*, and there¬ 
fore that a laver weighing one milligram per sq cm 
would produce 48 unit* in the same wav We now pro¬ 
ceed to compare this production 111 oxvgen with thr similar 
effect In a met »1 such ns silver Stretching u silver foil 
across the chamber In the path of the rays, we find that 
under the same intensity of ravs the loniSHtion is largely 
increased, and the rhnnge 19 due 10 kathode ravs which 
the X-ravs have generated In the silver Vot all these 
ravs get out of the silver but we ran overcome this 
difficult* bv taking silver foils of different thickness draw¬ 
ing a curve connecting the effect of the foils with their 
thicknesses, taking the curve buck to the origin, nnd so 
finding what would be the effect of a foil so thin that nil 
the kathode rays did get out In mv case I found that 
a milligram of sliver procured enough kathode rav* to 
give an Ionisation 13P0 This is thirtv-three times as 
much at the oxvgen could do Now, according to our 
theory, this should be because silver absorbs tin ravs 
thirty-three times more than oxygen does, and experiment 
showed this to be verv nearly the case In finding the 
absorbing povu of oxvgen, T measured first those of 
carbon and oxalie add, and then proceeded by calculation, 
for the absorption In a gas is difficult to determine 
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Two interesting points appeared In this experiment In 
the first place, the ratio between the two quantities of 
kathode rays, which ippear on the two sides of a silvtr 
leaf through which the * tin ra>n " pass, is nearly con¬ 
stant for different thicknesses of leaf With the thinnest 
leaf obtainable each quantity was about half Us full value 
It would huve been desirable to have had still thinner 
leaves, but it is fairly clear that the ratio would be nearly 
the same for extreme thinness Hie kothodi radiation, 
which appeurs on the side of the leaf whence the X-ravs 
emerge, is i 30 times that which appears on the other, 
and we mav take It that this would be the case even if 
the leaf were but one Hiom thick Thus when an X-rav 
plunges Into an itom in which its cmrgy is convert! d 
into that of n kathode ray, the kathode ray may emprge 
at any point, but there is a 30 per rent greater chance 
that it will more or less continue, the line of motion of 
the X-ray than that it will not Tn previous work on the 
conversion of 7-fay into 0-rny energy, I have found that 
the 0 ray may practically be supposed to continui the 
line of motion of the y rn>, so that there is a great differ¬ 
ence in behaviour of the two classes of ray in ihlH respect 
It Is remarkable that the leatti ring of the 7 nys shows 
also a much greater dissymmetry than Is found In the case 
of the X-rnjs It looks us If th( 0 rays that appear when 
7 or X-rays impinge on atoms are related r ither to the 
scattered than to the unscattered primary rais Tutting 
It somewhat crudely, no doubt, it might be *nld ihat 
when n 7 or \-rav is deflected in passing through an 
atom, it runs a risk of being converted into a 0 rnv in 
the process, so that 0 rnvs are found distributed about 
the atom in rough proportions to the secondary 7 or 
X-ravs In the case of 7 ra\s this practically amounts 
to tfu lr all going straight on at first, In the case of 
X-rays the distribution is more uniform 
Another interesting point arises in this way When the 
X-rays from tin arc allowed to pass into the Ionisation 
chamber through increasing thicknesses of silver foil, the 
kathode rajs grow at a rate which is not represented by 
the exponential curve usually assumed The amount «ls 
for some time more nearly proportional to the thickness 
of the foil A second foil adds its own effect without 
destroying much of the one on which H is laid This may 
easily be ascribed to the relation of the ionisation due to 
the 0 particle to the energy It has to spend The ionisa¬ 
tion >9 nearly all ot the end of the path, and the second 
layer does not absorb the rays made in the first because 
thev are still at the beginning of their career 
These few experiments which I have described mav 
serve to illustrate both the justice and the convenience of 
placing all these ravs, a, 3 , 7. and X, In one class We 
are tempted to consider them all as corpuscular rndiallnns 
of some sort, and we then look upon our researches into 
their brhawour as attempts to understand the collisions 
of the various new corpuscles with the constituent centres 
of force In the atoms But if we ascribe corpuscular 

properties to thp 7 and X-rais, we are led far away from 
the original speculations as to their nature Stokes sup¬ 
pos'd them to be spreading irther pulses, but In his theory 
the energy of the pulse spreads on ever-widening surfaces 
as the time passes, and Is utterly insufficient to provide 
the energy of the 0 rays which the 7 or X-rays excite 
Some aort of mechanism has to be devised bv which the 
energy of the 7 rnv moves on without spreading, so that 
at the fateful moment it mav be nil handed over to the 
0 ray, which carries It on I had the hardihood myself 
to propose a theorv of this kind My Idea was thnt the 
7 or X-rav might be considered as an electron which had 
assumed a cloak of darkness In the form of sufficient 
positive electricity to neutralise its charge Nor do I see 
anv reason for abandoning this Idea, for It Is at least a 
good working h\pothems It means, of course, that not 
only does the energy of the 0 ray come from the 7 ray, 
but tfjp 0 rnv itself 

Manv Insist that my neutral corpuscle Is too material, 
and that something more ethereal Is wanted, for It 
appears that ultra-violet light possesses many of the 
properties of X and 7 ra\s It enn excite electrons to 
nlotion, and sometimes the speed of the electron depends 
on the quality of the light nnd not on (jie nature of the 
material from which It springs They prooosc, therefore 
a quaslrCorpuscuHr theory nf light, 7 and \-ro\s being 
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Included The Immedia e objection to this proposal Is 1 
that It seems to throw away at once all the marvellous 
explanations of Interference and diffraction which Ybupg 
and Fresnel founded on a theory of spreading waves, and 
I do not think anyone has yet meat good this defect* 
l*he light corpuscle which is proposed Is a perfectly new 
postulate It Is to move with the velocity of light, keep? 
Ing a circumscribed and invariable form, to have energy 
and momentum, and to be capable of replacing and being 
replaced bv an electron which possesses the same energy 
but moves at a slower rate, and, of course, it has to do 
all that the old light-waves did The whole situation is 
most remarkable and puxrling We are working and 
waiting for M>me solution which, perhaps, will come In a 
moment unexpectedly. Meanwhile, we must jupt try to 
verify and extend our facts, and be content to piece 
together parts of the puzzle, since we cannot, as yet, 
mannge trie whole My object to-nl^ht has been to show 
you how we may conveniently bind together a large 
number of the phenomena of radio-activity Into an easily 
grasped bundle, using a kinetic theory which has many 
points of resemblance to the older kinetic theory of gases 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE . 

Cambridge —ft It proposed to confer the degree of 
Master of Arts, honoris causa, upon Mr X J J 
Mackenzie, university lecturer in agriculture 

On Thursday next, February 16, a Grace will be offered 
to the Senate recommending that a site on the Downing 
Ground be awngned for a building for the department 01 
physiology, to the cost of the School of Agriculture At 
the same Congregation a further Groce will also be 
brought forward recommending that a space to the south 
of, and adjoining, the proposed building for the depart¬ 
ment of phvHiotogy, be assigned as a site for a laboratory 
of experiment il psychology 

Oxford —On Februurv 4 Prof 1 Kdge worth 

David, CMC, l R S , delivered a public lecture bcforC 
the University, in which he described the part he had 
taken in Sir Frnest Shackleton’s Antarctic Expedition of 
>907-9, including the ascent of Mount Erebus and the 
reaching of the South Magnetic Pole On February 7 
the honorary degree of D Sc was conferred on Prof 
David 

The report of the committee for anthropology for the 
year 1910, just presented to Convocation, contains a record 
of continuous and healthy development of the study In 
Oxford The salary of the curator of the Pltt-RIvers 
Museum has been raised from 200I to 500J per annum, 
and a readership has been founded In social anthropology, 
to which the secretary to the committee, Mr R R 
Marelt, Fellow of Exeter College, has been appointed A 
large number of lectures have been delivered In the course 
of the year under the general heads of physical anthro- 
pology, psychology, geographical distribution, prehistoric 
archeology, technology, social anthropology, and philo¬ 
logy, besides special Futures for Sudan probationers, and 
addresses on the art of prehistoric man In France, by M 
Emile Cartailhuc 

The consideration of the proposed amendments to the 
statute on faculties and boards of faculties has been 
resumed by Congregation 

It is announced in the Revue taenUfique that Prof. 
Hans Meyer has presented 150,000 marks to the Uni¬ 
versity of Leipzig tor the inauguration of an Institute of 
experimental psychology , 

Wi have received from the honorary secretary of tha 
Association of Teachers In Technical Institutions a copy 
of a letter sent by the association to the principal of the 
University of London directing attention “to the marked 
Inequality of the requirements of the examiners for a 
1 pass * in the respective subjects" for the Intermediate 
and final B Sc. external examinations Tabulated statis¬ 
tics, drawn up by the association from the University 
Calendar, show that in 1909 the follaMring percentages of 
candidates, entering for the various subjects of science In 
the intermediate external examination, failed —chemistry, 
46.9, physics, 30*7, pure mathematics, 8531 applied 
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144, botany^ 474, xooiogj 28 8 and 
1 m cotMim numbers in the B Sc 
°1 J 9 °V . 58 5 physics 


ilhsmipcii 354, applied mathematics 4s 1 

• s & 5 i* ot rW' *43. “*e otogy ', *43 1116 P nn 

a n te d to bong these nod other points foi con aider a 
ore the Senate sod Gooodl for Pxternil Students 
10 the opinion 0/ the Xstodation, a wrious injustice 
ft being done to students nd teachers 

Wt learn from Sctsncs that the beauests from the 
Xataedy estate for educational and public purposes are 
larger than had been anticipated Columbia Uni 
varsity receives 472,0004 , New York University 190 400/ 
and Robert College, Constantinople, 360 oool thr 
bequests to the New York Public Library and the Metro 
rattan Museum of Art are about 560,000! Barnard 
College and Teachers Collegt, Columbia University each 
receive xo,oool, as do Hamilton College, Elmira Collegp 
Amherat College, Williams College, Bowdom College Yah* 
University Tuskegee Institute, and the Hampton Institut 
Lafayette College, Oberlin College Wellesley Collcg 
Berea College, and Anatolia (Turkey) each receive 10 000/ 
Science also states that Mr Carnegie's latest gift 1 f 
760,000 1 to the Technical Institute in Pittsburgh s to U 
used approximately as follows — 460,000! for increase of 
present endowment 75,000! for new buildings ^0 coo/ 
for additional equipment, and 5000! on grounds J h 
residue of the estate of the late Dr Seesel, valued foi mall 
at 14 not more than 50000 dollars," is divided betwe 
Yale and the University of Leipzig \ 4 iih ilio inconi 
there (s to be founded at each institution the Ihorps 
Seesel Fund " in memory of has mother to be us 1 fer 
researches in biology 

Tub first volume of the report for the year ended June 
30, 1910, of the U S Commissioner of Education has been 
reoMvad from the Bureau of Education at Washington 
As usual, the publication of purely statistical information 
is postponed for the later volume The commissionei 
Dr Elmer Brown, in his introduction to the volume ably 
summarises the tendencies and advances in the varioib 
grades of education which may be regarded as the out 
standing features of the educational work of the ye 1 
under review The part of the introduction dealing with 
higher education is of special importance Dr Brown 
points out that by its higher education the place of th 
United States in the world's civilisation and its prestige 
before the more enlightened nations are Largely deter 
mined It Is," he says, addressing his countiymen a 
patriotic duty of the highest order that our colleges and 
universities in all of the States, should get away from 
the more injurious forms of competition and enter into 
more effective cooperation " He enumerates many w ah 
nesses requiring correction He urges that an agreement 
among the colleges with respect to admission requ n 
meats, which should do away with minor differences thd 
harass the preparatory schools, would rid the educational 
situation of soma of its most serious embarrassments 
Him is, he continues, a great deal of possible division 
of labour, particularly as regards instruction and research 
which is not yet realised Much has yet to be done 1 
the way of a general sur vey of the present provision in 
American institutions of higher education for ilvinced 
Instruction with the view determining where enlarge 
men* Is needed. The erasure variations in the worth of 
American academic and professional degrees is still, says 
Dr Brown, a cause of reproach abroad and involves much 
injustice among Americans at home 

A NATIONiL conference will be opened at the Gu Jdhall 
on February sfi, at 330 by the Loid Mayor with 

thi object of securing a national system of industrial train 
log The oenfsreoce has been organised by a special com 
mutes of the elected representatives of the chief associa 
tfpns of erap l sysrs end workers and educational authon 
ties* The intention is to urge upon the Government to 
supplement our p res en t system, of elementary education b> 
providing by legislation a comp lete system of industrial 
prOfeoetonal, and commercial training Several r solutions 
tiW be submitted ar the conference among which may be 
mentioned the Mowing —Thet this conf renre views 
srith grave ooncern the large number of rhildirn annually 
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leaving school without piuctical training for definite voc 1- 
tions, and resolves that a national by stem of industrial, 
professional and commercial training should be estab¬ 
lished, to which tho children shall pass is 1 matter of 
course (unless the parents are prepared to undertake their 
future training) tnu without interval foi a definite period 
to be thoroughly tiained for entry 10 the particular call 
mg for which they aio best fill I such training to be 
under fully qualified instiuctors I hat the Government be 
urged to provide bj legislation such 1 compute system of 
fTJtning free to all scholars and th expenses thereof 
defrayed from tho National Lxchequer The National 
Industrial Education League which it is proposed to 
establish at tho meeting will be composed of 3500 
organised bodies of workpeople engaged in trade union 
cooperative, and educational work and so fai as con 
be at present ascertained they represent more than thre 
millions of workers comprising *165 trides and professions 
in 4a 1 cities and towns Intending supporters of th< 
league can obtain further information on application to 
th honorary secretaries Craig b Court House Charing 
( ro«*s I ondon S W 

Ai the meeting of the Renal Society of ArU on 
lebiuary 1 presided over by Loid Cromer, Mr P J 
Hartog read a paper on examinations in their bearing on 
national efficiency He raised the important question as 

10 whether it was not possible to text general ability, 
and to separate the ablest candidates by method* involving 
lest* btrain both on the successful and thi unsuccessful 
candidates/ Would it be posable without reintroducing 
ihe evils of jobbery to follow the line* laid down by Lord 
t romcr in the I ptiu 1 Civil ServiL and by 1 ord Si lborn 
in choosing candidates for the Navy/ lie bUggested th 
appointment of a Royal Communion to deal with the 
whole question with a suitable reference such as It 
nveBtig ite and report upon the methods and efbeiem\ 
for their purpos of examinations carried on by Govern 
ment departments and other public bodies in the United 
Kingdom to inquire into the influences of examinations 
> n m the previous education of 1 indidates and to suggest 
such changes as may seem desirable Ihe commission 
ho said should be a small one presided over by 1 state* 
man with experience of affa rs and there sh mid be no 
ati mpt to achi vo the impossible by including in it 
repres ntatives of all parties concerned Lord Cromer 
open d thL discussion wh ch followed lie compared the 
mcrit 9 of compel non and selection for sc uring the beM 
candidates for any office Ihe principle of selection h 
maintained if only it can bt properly tarried out possess s 
m rits superior to thow* of c jmpctition T h former m i 
cr ought to rebuff in the creation of leaders of nen Jh 
litter tends r ithei to produce * dull level of m diocnty 
Of late ycais there has been l id ncy n t ibly in th 

11 litary navd ind diplomatic seme b to adopt th pun 
iplt of selection in dealing with all the liter stores of 

the caiters of pubic servants mor thoroughly that 
f >rmerly Ihib movement far from being arr sted should 
be pushed still further the eis of first ippo ntment 
presents natuially greater difficulties Some few years 
ago it became nee ssary to ci ate a bud m se Civil Strv cc 
in tlie tirst nstance th nppo ntm nls w r pr icti all\ 
made by Lord Cromer He found it h said a difficult 
task but wlutcvcr suicess his nt< 1 led the administra 
tion of bgypt during th last tlnrtv 1 us his h n nrninh 
due to the care which was taken n selecting and pro 
moting officials 
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Royal Society, February 2 —Sir Archibald Geikie, K C B , 
president, in the chair —Colonel Sir D Bruoa, b R S 
Captains A h. Hamsrton and % H R Batsman, and 
Dr R Van lomsrsn ] \pcnmentb to investigate thL 
infectivity of Glosstna pul pahs fed on sleeping sickness 
patients under treatment —Colonel Sir D Bruet, FRS 
and Captains A E Ham acton, H R Batsman, and 
T P Maokla Experiments to ascertain if Trypanosoma 
gambvnst during its development within ffloiwta palpaits 
is infective —Captain R MeOarrlaon Furthei expen 
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mental researches on the 1 ttology of endemic goitre — 
H Hamah aw Thom— lhe leaves of Calamites (Calamo- 
cledus section) Most of the material investigated origin¬ 
ally came from the Halifax Hard Bed of the Lower Coal 
Measures Most leaves were very small, being only 
i-a mm long and o&~i mm broad They aie falcate in 
shape, and were borne on blender twigs in alternating 
whorls of foui I he structure of these slender twigs 
differs somewhat from that of the young Calaimteon stems 
aheady described by Williamson and others, but it may 
be compared in some features with the structure of the 
young stemj of some modern Equise turns The tissues of 
the small leaves bhow a concentric arrangement In the 
centre there is a vascular bundle consisting of four or five 
small tracheldes, surrounded by thin-walled < longated 
cells i*he bundle is surrounded by a zone of cells with 
dense black < ontents, termed by Hick the mclasmatic 
tissue, and is probably comparable with the bundle-shr ath 
of the leaves of modern plants The cells of lhe pahsade- 
hke assimilating tissue abut on to this, they have Urge 
spaces between them The epidermis is thinner on the 
concave bide of thr leaf, and the stomal a are situated on 
this face only lhe Jailer ire charatf* riscd b) trans¬ 
versely striated guard cells, similar to thoM seen in many 
species of modern Equistturns These leafy twigs seem 

to be identical with the Impiession spines Calamoiladtt\ 
chararform u {Sternb ), their structure vims to indu ite 
that lhc> grew in a pendulous manner Sperim^ns have 
been obtain* d showing v inatlons in structure fiom th< 
normal t\p* Foui othn types of leaf hav* bnn dis- 
coveied differing in size mil m anangement of ti&suns 
In all of these there is a very conspicuous stiund of 
sclcunrhymatous fibres tunning up the ada\ial side of th< 
leaf, md forming a larg* part of its apex Ihese fibres 
become more conspicuous in the longei leavti In som* 
types the thin-walled (phlcun) tn9ue of the bundle ib 
much reduc'd, or even absent The melasnmtic tihsue 
also sariib 1 ousidci abl\ in amount Some of thrse longei 
leaves were pro ha bl> identic il with C grand* 5 (Su rnb ), 
others with C <qu net if or nut (Schloth ) I he) are charai- 
r*ns*d by a more compact stiucture, with smaller afid 
fewer intercellular spaces The structure of the smallei 
liavcb probably indicates that they grew in a moist situa¬ 
tion, or where the atmosphere was humid The 1 irgei 
haves are more xi romorphic In character The n suits 
obtained fiom this work indicate that the Calamites were 
truly mtcrophyllous —Di J O Wakeltn tarrttt Com¬ 
plement deviation in mouse carcinoma IJ10 object of the 
pnsent investigation is to ascertain if In mouse carcinoma 
antibodies are produced in rebpect of the tumour The 
method followed i«* an application of the complement 
devi ition test, an 1 \tract of mouse tumour being employed 
as antigen The expenments made fall into two groups 
fn one the seium of the rabbit 01 of man was employed 
is the source of complement, in the other the serum of 
lhe mouse served as the source of complement In both 
cases the same n suit was obtained, nam* ly, that the com¬ 
plement deviating |x>wer of the serum of rmc* with 
tumours was soitirtirms greater than that of nomiil mouse 
serum, but not unfrequciitly the serum of a mouse with a 
tumour was found to be identical in respect of its com¬ 
plement deviating powei with that of a normal mouse 
Llnnean Society, January 19 —Dr D H Scott, F R.S , 
president, In the chair—C Ii Wrl*ht Horn of the 
Falkland Islands An endeavour has been made to define 
the distribution of plants In the islands and to show whnt 
changes have taken place in the flora since lhe publica¬ 
tion of the “ Morn Antarctica " in 1847 The plants are 
chiefly of dwuf habit, often with aromatic lenes, and 
conspicuous, often scented, flowers, which are prodmed 
chiefly between November and January Th» earliest to 
appear la Draba funU ulota, Hook f , in September The 
extermination ol the fox (Cams anfarefirux) has tendered 
possible the keeping of sheep, with the result that plants 
previously common have now become rare, amongst thes* 
are the tussne giass {Poa flabrllata , Hook f), cinnamon 
grass (Hierochloe redolent, R Br ), and blue gras* (Agro- 
f*yron relent, Benuv) Primula fannosa t var mageU 
luntca, Hook f, while still abundant, is much dwarfed 
in those islets where sheep have been Introduced Veronica 
elUptu o, Forst f, attains a height of 7 feet, and is th* 

NO 2154 , VOL 85 ] 


tallest plant on the Islands, the next being ChilU*irUkMm> 
amellotdeum, Cass (the Ffc&liaa plant). A&ttQm 
caespitota, Cav (the balsam-bog), forms hard frames 
to 10 feet long and 4 feet high, which rapidly May on 
being wounded The flora shows a great aflk% with 
that of Magellan and Chile —C OedSTbs geo* 
logical and geographical pos it i on of Kw Dw#»A— 
Mr Hugh Scott summarised the fallowing five reports:— 
R G Turnar Fossorial Hym ao cp tor L The author 
enumerates twenty-five species, of which thirteen are from 
the Seychelles, eleven from Aldabra and the adjacent 
islands, while one (a common Eastern farm) was only 
found in the Chagos —Prof J J KhSSr Two fagdfles 
of Diptera, the Cecidomyiklm {gaQ-flleq) and the Cfaifo* 
nomidis No species of either family has previously been 

I ©corded from the Seychelles, and they have been but little 
collected in the tropics as a whole* ttenoe It Is not Very 
surprising chat the twenty-four spades of C ed do ay nfa 
and the forty-eight specks of Cturonomidm described in 
these papers are all new The CedfanyUda all belong to 
genera which are not usually gafl-formers, the Chlro- 
nonudre, with one exception, all belong to European 
gemra, and forms of larger slse are absent These 
famili* s cannot at present throw much light on the affini¬ 
ties of the Seychelles fauna as a whole, owing to their 
not having been much studied in ottysr lands In the same 
region, but it is of great Importance that one should 
begin to gTin some knowledge of their representatives In 
sul li places is the Seychelles —Dr K Kirtfai Report 
on i family of Diptera, the Stratlomjrlfdse This deals 
with nine «*p*cie§, of which two are new to science, two 
nrvt g* npra arc also described, one being established to 
rncme an already known species Of the seven species 
of Stratiomyndre from the Seychelles and Aldabra which 
me not new, one 19 also known from Madagascar, and 
the other six from various Fas tern localities, such as 
Cocos-Kot ling md various islands of the Eastern Archi- 
p* lago so fai as the Philippines —E MsytiSk Micro- 
Icpidoptera of lhe groups Tortrlclna and Tineina The 
luthor statr^ th it in these groups the Seychelles and 
Aldabra faunas must be considered separately From the 
Sevehnlles he ircogniaes in species, of which twenty-one 
are almost certainly imported, while the remaining ninety 
arc probably endemic These ninety consist in part of an 

II ancient but highly specialised fauna," analogous to ths 
somewhat similar, but more primitive, fauna found in 
Mauritius <*nd Reunion, and In part of forms which may 
have been derived sporadically from various parts of the 
Indian region Among the material from Aldabra, Mr 
Meyrick recognises nine species, all new, but belonging 
to widely distributed genera 

Mineralogical 8ociety, Tanuary *4.—Prof W J. Lawk* 
F R S , president, m the chair —F H Ss rt — r Kaotin. 
The kaolimte In the Glamorganshire Coal Measures 
originated in the decomposition of felspar by carbonated 
underground water The secondary mica and quarts of 
the Carboniferous grits and grelsens are due primarily to 
the formation of potassium carbonate and ahimobexa- 
siltuc acid (Morozewic/), the add breaking up Into sllka 
and alumdisihcic acid (f e kaolin less water of crysUflflsa- 
tion), and the latter combining with the carbonate to yield 
muscovite and free carbonic acid Kaolinlte is destroyed 
concurrently with the growth of schorl in kaolin rockj and 
cannot, therefore, be n product of boration —Dr G T 
Prior nnd Dr G F H tatieftfe Schwartoemberglte. 
Analyses recently made by the former show that this 
mineral is a comp’ex todate and oxychlorida of lead, 
Pb(lO,), ^[PbCI, aPbO] —* NutohlnoM An Improved 
form of total reflectometer The instrument Is a gonio¬ 
meter of the suspended type with a large base pltie, to 
which a telescope and collimator, a microscope bisecting 
the angle between them, and other apparatus can w 
clamped, and is intended for the measurement of mlnqts 
crystals, and for the determination of the optic axial «u» 
of biaxial crystals, and of the refractive kidioes by Kohl* 
rausch's method —T Oroofc A case of electrostatic 
separation The apparatus consists of two copper plates, 
one of which is coated on one side with a layer of enttfr*' 
Good conducting minerals are a ttr acte d to the iMl**- 
covered surface of the upper plate when !t Is charged bjT 
monns of nn clcctrophorus. 
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Ip idMri ba of Mining i»d Metallurgy, January 2$ — 
Mr* Taylor, pnealdaat, in the chair — Xdfournfd 

d&e t jgm* H C VavitfpN Notea on Chilian nulla in 
AMUUr (a ttt* paper the author provide! a useful and 
UptQrtgto* treaties on the a low-running Chilian or Ldge 
ntiMtar mill# invariably used in Russia for crushing gold 
orqa •• * preliminary to amalgamation, Ac After a brief 
hiafebriedl summary the paper gives descriptions of the 
ita odfcgi type of Chilian null now in uae, and of th 
fflltttfg methods adopted In Russia, which aie followed 
br now on an improved type of Chilian mill and nulling 
MtyBt recently introduced 1 he descriptions are suit ibly 
Illustrated, and there are ample statistics relating to mills 
arid their efficiency The author is of opinion that if th 
sglde amount of thought and attention were de\oted to 
that type of mill as has been given to the heavy stamp 
pip# tube mill combination in South Africa, it would pro\*» 


pip# tube mill combination in South Africa, it would pro\*» 
a mrtou* rival and give a product nearer to the ideil 
aimed at on that goldfield — N A Isgglw NoU s on 


placer mining with special reference to hydraulic sliming 
The author here gives the results of a wide* expenent i 

5 laser mining conducted on the hydraulic sluicing syst m 
l the form of a collection of practical hints with re^ r l 

to the whole of the process involved from thi mit al 

determination of the valuo of the gravel to h mined 

down to the most Citable location of the dump As 
might be anticipated the chief points dwelt upon ril ito 
to the arrangemfnt of on efficient supply of water to f 1 
the * giants" and * deflectors " at the fate of the min 
as this constitutes the crux of the problem next in import 
ance to which comes the construction of the flume in 
which th* gravel is washed and relieved < f its gold 
contents 

Edinburgh 

Rpyal Soeiatv Decern ter 19, 1910— Prof Bower vice 
president, in the choir — Prof A C t ow a rd The 
Jurassic flora of Sutherland This contained a ^prinnl 

account of the foasi] plants collected *hy Hugh Millet Dr 
Marcus Gunn and Mr Archer from the KjitipiiIki n 
strata on the coast of Sutherland Dr Gunn * rolKti mi 
has been recently acquired by the British Miseuin 
Thanks were expressed to Mr H B Woodward f r lot s 
on the geology of the Sutherland plant beds The flor 1 f 
Sutherland with a few types collected by Hugh Miller it 
Fathie (Cromarty) may be regarded as representing the 
Jurassic flora of Scotland as a whole the speiim ns ie 
corded from western localities being ver> few ind frig 
mentary The Scottish Jurassic flora includes mv ril 
widely distributed specie previously dewnbed fu m the 
Inferior Oolite series of Yorkshire and el*ewh r tog th r 
with some Weolden types From a botanic t! point of 

view the Kimendgian flora of Sutherland is nt re*tinj, 
chiefly on account of the additional evidence it a fiords of 
th# general uniformity of the Jurassic vegetation of the 
world, and as demonstrating the occurrence in north w st 
Europe m the Jurassic era of such genera as H lusmannn 
Laoooptoris Araucantes, Ac , which are now represented 
by species in the southern tropics or in *<uth tempemt 
latitudes — Dr A A I awsss Phase of the nucleus 
known as synapsis The argument was that synapsis was 
due, not to contraction as generally supposed hut 1 1 
growth —-Prof R J A B arr s The sectional in 1 >inv c f 
the head of the Australian aborigine 
January 9 —Prof Hudson Beare vice pn mdent 1 th 
chair —Alan W C M s aslss \ method for d 1 rimning 
the molecular weights of dissolved substances b\ m asure 
ment of lowenag of vapour prexsurr 1 he app 11 Uus w is 
so arranged that the temperature of the liquid with th 
dissolved aubrtanoe in it was sustained at the temp r uur 
of the vapour coming from the boiling pure hqu d wlnl 
at the same time part of the surface of the impure liquid 
was subjected to the pressure of this vapour wh le th 
feat of the surface was subjected to the prc**urf of its 
own vapour, which was somewhat less because of th 
dissolved substance The difference of pre*surt was 
balanced by the difference of height of the two surfaces 
of the liquid The method w i* found to he oa*y of 
nftftyputaboa and to lead to satisfactory me isurem ni s 
‘—Or George Qrisifl The ntedui operandt 0/ the pri*m 
The ceboa of a pnsm on a ffght 11 pulse incident upon 
ft Was Ohaatrated by means or the analogy between the 
pulse pmhkm and the hydrodynamical problem presented 
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by a point disturbance, moving uniformly over a liquid 
surface taking the ship wave pattern to represent the 
general form of wave disturbance within a prism immedi¬ 
ately after the incidence of a light pulse the author 
applied the theory of group velocity to arrive at the general 
features of the wave system after emergence from the 
prism deriving the usual formula for the resolving power 
—Dr John SrownlM The relation of the mono- 
molecular reaction of life processes to immunity rhe 
simple law of exponential dec ly was found to govern 
many of these processes An interesting example was the 
mortality due to scarlet fever at different ages, the 
Htatitticb for two luge towns showed that this mortality 
amongst children diminish d exponentially with increase 
of age 

Paris 

Academy of Bciences, January 30 — M Armand Gautier 
in the chair —H Dtslandras Researches on the move 
ments of the solai itmoaphenc layers by the displacement 
of thp lines of th bputrum I atk of symmetry and 
pcculmntieb of th phenomenon Ihe author gives a 
short hibtuncal sun y of the wh \e of th work done in 
this hMd and proceeds to discusb in detail the observation* 
mad at the Obs ivator) of Mcudon from 189s onw ird* 
Special attention ib given to the dibplacementb of the k* 

I ne md the vitWb which have been put forward to expl-un 
the observed facts —G Lippmann The action of 
external forccx on the pressure 0/ saturated vapours and 
the gases dissolved in a liquid The lowering of the 
v ipour pressure of a liquid in a capillary tube wab I rst 
demonstrated by Kelvin The explanation put forward b\ 
Kelvin involves the constancy of the vapour pressur 
throughout the whole column of the liquid th van ition 
being assumed to be produced in a dibcontinuous m inn 
in tne menibCUb Ihe author proposes another explan 1 
tion according to which for equ librium th tension of 
a dibsolv d gas varies with th 1 vel according to the b uno 
law is th/ preibure of the gas in the interior of th 
liquid S iturated vapour 11 be r yarded as a pnrticul r 

ask of thib theorem M Oouy Iho existence of 1 

p ribdc clemrnt in th* magneto kathodic radiation It is 
known that in a high vacuum the magneto-kathode bundle 
frmttcd by i wire serving as a kithod/ fotms a luminous 
sheet separated from the kathod by a dark. spat* 

t nder t/rtain conditions dark and light fringe* appeir 

II this turn nous p< rtion It has been found thit the 
maximum intenbit> onespond* to rays the lengths of 
which ir xact multiples of a certain length a which 
is inverbcl) propoitional to the value of the magn tic 
field D I h Efforoff Setx of measurabk functions 

R Bourgsols \ cause of an instrumental error in the 
n isurrment < I a base line In the deterrmnation of a 
b is line it Hilda invar wires standardised at the Inter 
national Bureau were used Certain discrepancies 
appeared m the rexults outside the ordinary experiments 
error ind these were finally traced to the inclinations of 
th rule from the horizontal Ihe error was / limit »ud 
whtn th measui ment* were made in opposite direction* 
over the same hn and the mean taken—lorres 
Qusvsdo A mechanical co ibtruction f >r the linkage 
expressed by the formula d /9 da-tan m —\ugusle Rlahl 
Hie probable ionising ict on of th maj, eli fi Id Som 
xperiments an described in which th I hirge potent ds 
betwe n metallic electrodes in in e\h mstpd tube were 
mta9ured in magnetic fields of vary i„ strength Th 
hypoth si* that the magnetic field can j roducc ions off* rs 
a possible explanation cf the observed facts C Limb 
Compounding alternator*, by means of electrolytic \al\is 
— E UrtMUn, Cl Boal, and A Psigs A new tyj> of 
arc lamp having a mercury kathode and giving wl ite 
light An arc is struck m a quutz tube between an mod 
of tungsten and a kathode of men ury The light 1* pi k 
ticnlly white spectroscopic examination showing a con 
tmuous spectrum with the mercury lines superposed Ih 
yield is nigh watt per candle) and th/ arc works 

with a potential difference of i* volts the voltage can be 
increased by the presence of an inert gas in the tube — 

| J Booofll Reaction velocities in heterogeneous systems 
—Louts Haokapill The density coefficient of expuiMon 
and change of volume on fusion of the alkaline metals 
I The metals (cssifim rubidium pota*bium and sodlumY 
were distilled in a h gh vacuum immediatelv befoie 1 h 



experiment and directly into the experimental tube 
The expansion of the liquid metal was measured directly 
without the Intervention of any other liquid , for the 
expansion of the oohd, pentane was employed as the 
indicating fluid It was found, Incidentally, that benzene 
and toluene are rapidly attacked by liquid caesium with¬ 
out any evolution of gus the nature of the compounds 
formed is being investigated —Daniel Berth©lot and 
Henry Qasdsohon.. Thu photolysis of complex acids by 
the ultra-violet rays The action of uranium salts as 
catalyscrs Details are given of the decomposition pro¬ 
ducts of various dibasic, ketonic, dnd alcohol acids when 
exposed to ultra-violet light The addition of small quanti¬ 
ties of uranium salts, without altering the nature of the 
gases evolved, increases the velocity of the decomposition 
from four to six times —A Job and P Qofoeodo* A 
crystallised green man gam tartrate —b E Blal»© and 
L Pleard The action of the chlorides of the a-alkoxy- 
acids upon the mixed orgmio-metalllc derivatives of zinr 
—P L Vlvulsr ft-Bromocrotomc aldehyde A descrip¬ 
tion of the products of the reaction of this aldehyde with 
hydroxylomine, semi car bazide, hydrazine, phenylhydraxine, 
and urethane —V Qrlffnmrel and Ch Court©* Some 
new derivatives of indeno—Marin Molllard Nitrogen 
and chlorophyll In galls —P A Oangsard The deter- 
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Henri Labr# and L Vlollo The ingt^tjon of mineral 
acids In the dog The amount of bases secreted in the 
•urine is increased by the ingesfton of hydrochloric acid 
—M Doyen, A Moral, and A Polloard A demonstra¬ 
tion of the exclusively hepatic nature of antirhombine 
l'he extraction of this substance by a solvent for nuclear 
bodies —C 16 ment Vantf Researches on the development 
■of Hypoderma bovis —E Plnoy l'he form of Sporo• 
trichum Beurmanni in human lesions Its fructification 
in the interior of the capillaries The visibility of the 
parasite la largely dependent on the exact method of 
staining, and It is shown that In human lesions caused by 
this parasite the organism it more abundant than has been 
hitherto supposed—L Brunti The physiological signifi¬ 
cation of tnc leucocyte reactions of infections and Intoxl- 
4 ations—L M©rol©r and R de Droum cl© Oouvllf© 


Lcpidorthosls in Leuciscus ruiilus of the lake of Nantua 
—L tay©ux The existence of limestones containing 
Gyraporeila in the Cyclades —Louis 0©ntll 1 he Riffinn 
deposits of Morocco—Louis Fabry The registration of 
small artificial earthquakes nt a distance of 17 kilometres 
Small earthquakes caused by subsidences in mining dis¬ 
tricts have been recorded on the seismograph of the 
Marseilles Observatory 
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A* PRACTICAL MODERN TREATISE ON 
GEOMETRICAL OPTICS 

The Principles and Methods of Geometrical Optics, 
especially as Applied to the Theory of Opttcal In - 
struments By Prof J P C Southall Pp xxili + 
6a6. (New York The Macmillan Company, Lon¬ 
don* Macmillan and Co, Ltd, 1910) Price 255 
net 

T is safe to assert that this volume will at no very 
distant date be In the hands of every serious 
English-speaking student of geometrical optics We 
know of no other work in the English language in 
which the attempt has been made to give a thorough 
ana systematic account of the fundamental principles 
and methods of geometrical optics, so far as these are 
necessary for dealing with the problems of the optical 
workshop There are in existence several conscien¬ 
tious text-books of Reservedly good repute, which, as 
Silvanus Thompson has said, serve—rather, perhaps, 
served—admirably to get up the subject for the tripos, 
and are dotted with ingenious and fascinating 
problems, e g to find the equation of the bright curve 
seen on the spokes of a bicycle wheel rotated rapidly 
2n the sun, but these lenve untouched a vast number 
of questions of fundamental importance to the prac¬ 
tical optician More recently Dennis Taylor, whose 
practical knowledge and experience are unquestion¬ 
ably of the highest order, has attempted to provide a 
handbook which would assist m practical lens calcu¬ 
lations, unfortunately the methods employed arc un- 
necessanlv cumbrous, while, as originally published, 
the book was marred by accidental, but serious, errors 
The need of such a work in English as the present 
has been often stated, and with sufficient emphasis, 
an Englishman may be pardoned for regretting that 
it now only reaches him from the other side of the 
Atlantic 

To the reader who is familiar with Czapski’s 
“Grundzugc der Thcorle der optischen Instrumente 
nach Abbe” and with “Die Theone der optischen 
Instrumente" (vol 1), published by the members of 
the Zeiss firm, a ghnee through the pages of Prof 
Southall's volume will be sufficient to show how 
largely he is indebted to these works, both as regards 
method of treatment and detail, a debt, indeed, which 
he warmly acknowledges The author exhibits, fur¬ 
ther, a wide acquaintance with recent French and 
German optical literature, to which most useful refer¬ 
ences are given throughout the work But the book 
Is no mere translation or compilation It is a 
thorough, logical, comprehensive account of the funda¬ 
mental principles of geometrical optics and of the 
theory of optical instruments, written by one who 
not only has an exceptionally extensive knowledge of 
the work done by others, but has also an unusually 
complete grasp of his subject and of the essentials 
necessary to its clear presentment 
In a work on geometrical optics nomenclature and 
notation are both oj the greatest importance, and to 
these special attend on has been given The results 
are, we venture to think, on the whole conspicuously 
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stilted, agrees in most important respects with estab¬ 
lished usage, and is carefully held to throughout the 
work Great assistance is given by an index and 
explanation at the end of the book of the symbols 
used The use of thick face tvpe to indicate points 
on the chief ray of a bundle in especially convenient 
As regards nomenclature, it may be noted that the 
term pencil of rays is confined to rays in one plane, 
the word bundle being employed for a system of con¬ 
current rays in space, the term “chief ray," Sylvanus 
Thompson's translation of “ Hauptstrahl," has been 
ndopted as denoting especially the ray which passes 
through the centre of the aperture-stop in an optical 
instrument, or, m the object space, through the centre 
of the entrance pupil, and the words “Eintrittsluke," 

‘ Austrittsluke," are well rendered by the terms 
"entnnee-port,” “exit-port," denoting the virtual 
apertures or windows which bound the field of view 
In the object space and image space respectively 

1 he general discussion of refraction through a prism 
or prism system is given early in the book In the 
treatment much use is made of the work of Burmester 
This is followed by chapters on the reflexion and 
refraction of paraxial rays at spherical surfaces and 
their refraction through thin lenses The discussion 
of the relations between object and image in these 
simple cases loads up to the important chapter on 
Abbe's theory of optical imagery, of which a full 
account is given in Czapskl’s volume above referred 
to In Abbe’s theory the assumption is made of a 
point-to-point correspondence, by means of rectilinear 
rays, between object and image, and from this, with¬ 
out any hypothesis as to the image-forming optical 
instrument, the fundamental laws expressing the rela¬ 
tionship between object and image are deduced, 
whether for a simple or a compound optical system 
In his clear and full treatment of this part of his 
subject Prof Southall makes great use of geometrical 
methods, which are, of course, specially appropriate 
It is possible that some practical opticians who are 
unacquainted with the elements of modern geometry 
may find this a deterrent, but the amount of know¬ 
ledge necessary is so slight and so easily acquired 
that it would be unreasonable to give such an objec¬ 
tion serious consideration The results are applied in 
the succeeding chapter to the Gauss system of centred 
surfaces 

The general discussion follows of the exact methods 
of tracing the path of a ray through a system of 
centred surfaces when the angles of incidence are not 
necessarily small The computation formula given 
are those of Kerber and von Seidel, and some illus¬ 
trations of their use are afforded In the subsequent 
account of the approximate theory of the spherical 
aberrations the author has followed somewhat closely 
the plan adopted by Konig and von Rohr in the 
chapter devoted to this subject in “Die Theorfe der 
optischen Instrumente” Thus the spherical aberra¬ 
tion on the axis, distortion, astigmatism, curva¬ 
ture of field, and coma, are separately considered, 
while in conclusion a somewhat modified presentation 
is given of von Seidel's theon of which an excellent 
account is provided in Silvanu^ Ihmnpson’s tr insta¬ 
ll 
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tmn of hummer’s " Photographic Optics ” A separate 
chapter deals with the reflexion and refraction of 
astigmatic bundles of rajs, and in a further chapter 
the colour aberrations are discussed 

The last chapter, which is of considerable Import¬ 
ance, reproduces Abbe's theory of the action of the 
“stops” in in optical instrument, md deals generally 
with qut stions depending on the aperture and the 
field of \ie\\ 

Tht preceding notes will sufficiently indicate the 
scope of ihe book It is confined to the discussion 
of guitr d optical principles, and methods of calcula¬ 
tion applicable to optical instruments, and does not 
actually deal with the application of these methods 
It thus covers practitallv the same ground is 
\ol i of ‘ Die llitnrn dir optisclun InslrumuiU ’ 
already referred to Ihe subtitle of th it volume, 
"Inngi formation in optical instruments from the 
standpoint of gionutrical optics," is, indeed, excel¬ 
lently descriptive of the jriMnf work Ihe r mge is 
sufficiently extensive, and it would hardly be possible, 
withm the limits of a single volume, to include in 
addition the theory of lens design, or the application 
of the general principles to special types of optical 
instruments On the other hand, a volume, or rather 
volumes, dealing with these applications arc urgently 
needed It is to be feared Lhat there are many prac¬ 
tical opticians in this country to whom it may appear 
that this work offers little of immediate practical 
importance, and to whom it would only be possible 
to work back, so to speak, to the present volume from 
one dealing with its immediate application to, say, ihe 
telescope or photographic lens It is earnestly 
to be hoped that Prof Southall may be persuaded to 
provide them with the opportunity There arc few 
who have his equipment for the t isk, and the need 
is umvirsally recognised There cun be no question 
that b\ the issue of the present volume Prof Southall 
has rendered a great service to American and to 
English opticians 

It ma\ be added that the general get-up of the book 
is excellent, the type is clc ir, and the figures well 
drawn Some of the figures, however, would have 
been much improved if they had been reproduced on 
a somewhat larger scale 


UAVUIIJRIA, KOREA, AND RUSSIAN 
TURKESTAN 

The Face of Manchurta, Korea, and Russian Turke¬ 
stan Written and illustrated b\ E G Kemp Pj> 
xv + 248 + xxiv plates (London Chatlo and 
Windus, 1910 ) Price 7$ 6 d net 
HE facilities afforded by extended railway com¬ 
munication to remote regions of eastern Asia 
have rendered it possible for the leisured tourist to 
travel safel>, and with comparative comfort, from 
Russia to the seaboard of Asia on the east in a direct 
line traversing a vast area, a great part of which still 
regains unexplored, especially in Korea and Russian 
Turkestan, although excellent work has been done 
within the Inst decade by intrepid travellers in cross¬ 
ing the deserts, and surveying the mountain chains 
in which this part of Asia abound* Judging from 
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previous work, the author, as an expert tourist, ha* 
had some useful training, and ha* not wholly confined 
descriptions of the route to the face of things, but 
has invested the work with unusual interest by histor¬ 
ical md other notes concerning the races inhabiting 
the countries traversed Four months covered the 
outward and return journeys, following the lines of 
the rranssiberian Railway, and onward by cophectlng 
lines to Kort.i and home again. 

Ihe risult is the volume under review, which forms 
an attractive addition to tourist literature, a pictur- 
t sque guide-book so igreenblv written as to captivate 
the reader who has neither tune nor opportunity to 
follow in the juthor’s footsteps The historical notes 
an discriminating and sufficient for the purpose, 
while tin accounts of various regions and races In¬ 
habiting them, their religion, social condition, &c , 
are not without interest The political outlook created 
by the new alii mie of Russia and Japan is 
painted in sombre colours Ihe Japanese determined 
by force, if necessary, to coercg the Chinese into 
throwing Manchuria open to Japanese colonisation, 
and the attitude of China to resist advances On the 
other hand, there is Russia’s demand to construct and 
control 1 railw \y direct from Irkutsk to Peking, and to 
prevent the Chinese running a line into Mongolia 
Tlu position ere iti d for China is therefore not with¬ 
out the gravest peril, and in the future may lead to 
serious complications in view of China's progress as 
a military Power ihe author acknowledges indebted¬ 
ness for trustworthy information supplied along the 
route The line into Manchuria joins the Trans- 
sfbernn Railway withithe continuation of the line to 
Mukden and Peking, enabling the traveller to reach 
the Chinese capital, starting from London, in about 
seventeen days Ihe Japanese appear to have been 
forestalled in their desire to colonise Manchuria, as 
thi country is being rapidly overrun by Chinese immi¬ 
grants, owing to its great fertility, and affording an 
excellent home to the settlers, who are more pros¬ 
perous than elsewhere in the empire 

The first section of railway to kharbin Is under 
Russian control, having soldiers posted at intervals 
«ill along the line Half-way from Kharbin to Mukden 
it becomes Japanese, huving military officers on board 
the trams The author’s brief historical note on 
Manchu history may bo rendered all the more interest¬ 
ing bv u perusal of Mr Meadows's "History of the 
Manchus " It goes back to the eleventh century b c., 
and is full of adventure, enterprise, and war up to 
1644, when the Manchus conquered and founded the 
present d\ nasty as rulers of China, when they settled 
down, adopting Chinese methods of government 
Mukden, the Manchu capital, a picturesque and 
famous old city, is visited and described It has 
fallen into deca>, although not without signs of re¬ 
newed life by the transforming influence of the West. 
The old palace museum contains perhaps the finest 
collection of ancient Chinese bronzes and porcelain 
that exists Some account is given of the Boxer 
rising and ravages The hospital of the missions was 
wrecked, but has been rebuilt, and we are pleased to 
note that the Viceroy has promised to contribute 480i. 
annually in support of this beneficent institution. The 



NATU&& 


501 


ASte*» tep«rtencefl in Rom are not the least in* 
?W» of the book* Korea proves a most 

* fcMtfiNflrfhl tninion field In the East. The annua] 
y iMNe contribution to the missions la estimated at 

Tbe quaint city of Seoul, under Japanese rule, leave* 

* Up doubt in the minds of visitors of the thoroughness 
hi .their governing methods as carried out in minute 
4 ataH. One of the most serious losses sustained by 
tfea Koreans was the death of the wise Prince Ito, 
their governor. It was discovered when the murderer 
of the Prince was condemned to death that he was 
writing a poem, and the Japanese judge with grim 
tumour, or Confudan regard for literature, granted 
him tan days' grace in order that he might finish the 
effusioo. 

We must now leave the reader to follow the author 
through Russian Turkestan, and in connection with 
this pert of the route he might consult Dr Stein’s 
account of his recent exploration and wonderful dis¬ 
coveries in the Turkgstan desert, and Mr Camithere’s 
recent survey in the mountain region peopled by the 
Kurghk The author's attractive sketches add to 
the value of the book J T 


VARIABILITY IS 41 LOWER" ORGANISMS 
Di* Vartabilit&t ntederer Otgamsmen Fine descctt - 
denttheoretische Studie. By Hans Pnngshcun 
pp viu + 216 (Berlin Julius Spnnger, 1910) 
Price 7 marks 

HIS book 1* an attempt to analyse and correlate 
the known facts regarding variations in certain 
so-called “lower" organisms Among these, the 
Bacteria occupy the chief place, Although the Fungi 
especially the Saccharomycetes—and the Protozoa are 
also considered to some extent 
To anyone acquainted with the present state of the 
literature of this subject, It Is unnecessary to point 
out the difficulties entailed in writing a book of this 
sort yet from the admirably clear and concise manner 
in which the author has presented the facts, the 
average reader will obtain but a very faint idea of the 
large amount of patient labour which has been devoted 
to the task. Perhaps no greater praise could be given 
to a work of this sort—a work which is unique in 
that it attempts to correlate the variability of uni¬ 
cellular organisms with that of "higher" forms, and 
thus to supply biological facts in place of the a priori 
notions which are usually given regarding the 
M lower " organisms when considered in relation to the 
theory of organic evolution 
As a compilation of facts, the work leaves little to 
be desired The omissions are, for the most part, 
unimportant With the author’s analysis and inter¬ 
pretation of the facts, however, we by no means 
always agree* but it* is impossible to discuss these 
properly in a few words, as almost every paragraph 
In the analytical sections contains a significant idea 
By die admirable method which the author has 
adopted of relegating the literature reference* and 
details to a separate section—thus eliminating a large 
mats of facts of grelt, but secondary, importance from 
dv tntln body of die text—a very dear and readable 
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Statement of the facts and arguments has been 
achieved 

The author begins with a brief consideration of the 
significance and causes of variability in general, and 
of the heritability of variable characters. It may be 
noted that the term mutation is rejected, and the 
variations of “ lower ,T organisms are designated 
fluctuations, when they arise from internal causes, 
and adaptions («<,) or accommodations, when they 
are called forth by external influences After some 
discussion of the struggle for existence in "lower” 
organisms, and of the limits within which variations 
occur, the author passes to an enumeration of the 
observed facts regarding variations in these forms 
As already noted, most of the facts are derived from 
the Bacteria They therefore relate chiefly to physio- 
logical variations The author describes variations in 
colonv formation, optimum growth temperature, 
motility, spore formation, metabolism, ferment and 
colour production, virulence, and a number of other 
variable characters Morphological variations—aris¬ 
ing naturally, from innate and unknown causes, or 
produced by temperature changes, poisons, &c —are 
also briefly considered but pleomorphism is dismissed 
in a few words, as the author regards it as a normal 
event in the life-cycle of those forms which display 
the phenomenon, and therefore properly to be 
eliminated from a discussion of true variations 
The author'* general conclusions naturally consti¬ 
tute the ihief feature of interest in the book He 
believes "that all the observed cases of variability in 
micro-organisms may be interpreted as fluctuating 
variations" (1 e arising from unknown and innate 
uiuses) 4 and functional adaptations" and further, 
that 4 there are heritable and non-heritablc fluctuating 
variations in micro-organisms, just as in highly 
developed animals and plants ” 

Finally, the author consider* the bearing of the 
ful* upon Wcismann’s view of the relation between 
miphimixis and variability From the recorded 
observations on the variability of 44 lower " organisms, 
he concludes that no reasonable grounds exist for 
supposing that amphimixis causes increased variability 
in the organism** possessing it, because a high degree 
of variability is found in non-sexual 11 lower” organ¬ 
isms which multiply by simple fission 
“One of the chief adv-intages of amphimictic re¬ 
production is the exclusion of the inheritance of 
acquired characters and the enforced eaualisation of 
the variable characteristics of special individuals 
A detailed criticism of this important work is not 
possible In the short space allotted to the present 
review We would point out, however, that our chief 
personal criticism concerns the author’s point of view 
—implied in the title of the book, and Impressing 
itself upon all the author’s biological ideas We do 
not regard the so-called " lower " organisms as beings 
which are nearer the beginnings of life than the so- 
called “higher” forms The Protista—even the Bac¬ 
teria—display Considerable morphological differentia¬ 
tion, and a physiological complexity which U not 
"low” in any sense We believe that a much pro¬ 
founder analysis of fundamentals Is required than that 
given in this bosk It is also our opinion that the 
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n on-sexual nature of unicellular organisms— tacitly 
assumed by the author—must be considered in an 
analysis of this sort the majority of Protoaoa pre* 
sent sexual phenomena in their life-histones, and 
sexual processes also occur in many yeasts. Although 
we believe that the Bacteria are truly non-sexual, we 
think that the possibility of amphimlctic processes 
occurring in this group should at least have been 
considered, os a certain amount of work has already 
been published In this connection 

C. Clifford Down, 

BIOCHEMISTRY OF FATS 
Monographs ori Bxochemxstry Edited by Prof R H 
Aders Plimmer and Dr F. G. Hopkins, F R S 
The Fats By Prof J B Leathes Pp. ix+138 
(London Longmans, Green and Co , 1910 ) Price 
4 s net 


P ROF LEATHES'S former book on the 

“ Problems of Metabolism" proved him to be 
a writer with originality in his views and a capacity 
for stating them in a lucid and convincing manner 
One therefore turned to his long-promised monograph 
on the fats with considerable interest, especially as 
the subject is one to which he has devoted so much 
experimental research work 
The first hundred pages are devoted to a de- * 
scription of thq chemistry of fats and their 
constituents, and the various methods for separat¬ 
ing, identifying, and analysing them This sec¬ 
tion of the book is useful and necessary, the 
facts, moreover, are dearly put and well arranged 
But this laying of the foundations affords little scope 
for the thinker, and no doubt could have been equally 
well done by any competent chemist The real in¬ 
terest of the book is the superstructure built upon 
this, namely, the chapter on the physiology of the fats, 
and one's only regret is that it occupies only eighteen 
pages Here the author is able to display his gift of 
making the dark ways of metabolism as plain as is 
possible with our present knowledge, and in suggest¬ 
ing explanations and stimulating research on the 
questions which are still largely hypothetical 
One word of criticism of a quasl-adversc kind 
appears to be necessary, and that relates to 
what, after all, is not the most Important 
matter, namely, that of nomenclature The Chemical 
Society has laid down certain rules for nomen¬ 
clature in order to ensure uniformity among 
English-speaking chemists; such terminations as in, 
ine, ol, ole, ase, Ac, have definite meanings assigned 
to them, and surely aU writers should endeavour to 
follow the laws put forward by the society, which 
occupies the foremost place In the chemical world 
Prof Leather however, speaks of leci thine, cere- 
hrone, nurleine, jecorine, Ac , and the substance he 
terms phiorrhizine is recognisable, though this spell¬ 
ing does not occur so far as one knows in any other 
English chemical book. 

has also introduced an entirely new nomen¬ 
clature for the principal lipoids, the phosphatide* being 
dubbed phopholipliws, the gaUctosides galactoliplnes, 
s*nd the basic constituents of galactqsides tipines. 
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A new nomenclature 
fusion, especially among Staton 
be introduced without careful 1 
some prospect that it will at ones. M ea 
It Is manifestly appropriate Prof. Let 
doubt very carefully considered bto Oe^isjti^^ 
everyone will agree with him that th t fld 
mbiology leaves much to be desired; but 5 . ... 

doubtful whether his new terms are better tlykai 
older provisional names* The chemical 
of most of the substance^ id question is still a reai lq ji; 
of doubt and speculation. The proper time to 1 

duce new names will be when their 
fully known, and terms can then be framed phi 0 ^ 
will express their structure with accuracy* At f wqClS fl k, 
Prof Leathes has only introduced a new set of pro¬ 
visional names, which, like the tiffar ones, will dis* " 
appear when our knowledge Is more exact [ t > 

w a h. 


BIRD O&ERVATtOH. 

Unlatung tur Beobacktimg der Vogettedf By Dti 
Carl Zimmer Pp 1VHP134 (Leipzig Quelle ap 4 
Meyer, 1910 ) Price 1 25 marks* 4 

T HE author of this work la Dr, Zimmer, keeper 
of the Royal Zoological Museum in Breslau 
On the first zoological excursion he undertook with 
his pupils in the university qf that town (where he is 
also lecturer, as well as museum custos) they fell in 
with a chaffinch singing in a tree On his demanding 
from them the name of the songster, the wqrd 
“ nightingale" was ventured on after a prolonged 
silence 1 The little episode, which Indicated, to his 
surprise, their lamentable lack of knowledge off the 
commonest local birds, induced Dr. Zimmer to prepare 
this bUchlem as an Introduction to ornithological 
observing In some respects it reminds one of the 
section in “Hints to Travellers, 11 issued by the Roytft 
Geographical Society on the same subject, though 
directed to a somewhat different class of observer* 
One, however, lays the book down with the somewhat 
unsatisfactory feeling that it is assumed that the ata 
dent will be made into an ornithologist by following thd * 
instructions—all of them excellent and the result, of 
experience—therein contained, rrfther than that tifcqt 
observer, who must be bom so, and Is sheddy, if 
that be his bent, an ornithologist, in embryo, before 
he U aware of it, requires proper guiding only. 

Many of Dr Zimmer’s hints will assist tn directing, 
the young ornithologist’s earlier methods, and su$» - 
gesting interesting lines of observation, and so will fc* 
of considerable value. After some words of introdtkv 
tion, the author gives a list of helpful book* Op „ 
omitiioiogy, especially those with good iHUStrationg^ 
in English as well os German. His nest sectita- 
deals with the subject o t excursions into “the qpqn'** 
in quest of birds In their wild state—“ the stttty'reL" 
cage birds is a make-believe ”—and tike period? of flap*, 
day when they can be observed to mbs* ndviittKqg 
The most suitable field-glasses for the pwpfepa -qta* 
described. * 


The larger portion of die boo* dfcupMti b 
at ihe different seasons of the year, Add illrrrfJL 
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thbufd speekdly be observed during each 
*o*rto* to tevMiakmg, tong, and nidi- 
summer to incubation, nestlings, with their 
of plumages, and in autumn and winter to 
£tettjp*gatlng of birds in flocks, and to migration 
“tifui migratory Instincts and such like A further 
is demoted to the added help to field observa- 
to fie obtained from the study of cage birds, and 
tM^ protection of birds by artificial nests, and m 
prot e ct ed woods The formation of collections, the 
wtetfcads of preserving eggs, skins, and skeletons, the 
Inscription of the proper Instruments for the purpose, 
and suggestions on the making of anatomical, sys¬ 
tematic* fauhlstic, and specific observations occupy the 
paippUimate sections The final pages supply some j| 
Milts off bird observation abroad 
The volume is illustrated by excellent blocks, many 
of them being reproductions of Kearton’s well-executed 
photographs* There is also a good index 


ELECTRICAL ENGINEERING 
(1) Electric Ctrcuit Problems m Mines and Factories 
By E H Crappcr Pp vill+159 (London Col¬ 
liery Guardian Co., Ltd , 1910.) Price 31 6 d. net 
(a) Exercises xn Electrical Engineering for the Use of 
Stcond^year Students m Universities and Technical 
Colleges By Prof T Mather, FRS, and Prof 
G. W. O Howe Pp v+71 (London E Arnold, 
1910) Price is 6d net 

xJ'PHE publication of this little volume is very 
J- opportune Although the matter does not 
differ essentially from that found in other books on 
electrical testing of circuits, the manner of presenting 
the subject is admirable, and particularly well adapted 
to the class of reader for whkd) the book is intended, 
namely, the colliery or factory engineer There is no 
padding and unnecessary scientific verbiage, but 
directness of treatment, which must be welcome to 
the busy engineer In this sense the treatment mav 
be called popular, there is only little mathematics 
used, and that it of an elementary character, yet there 
js no sacrifice of scientific accuracy 
After a short chapter dealing with the units of 
measurements we get a chapter on the determination 
0i insulation resistance, including tests on Live systems 
Here the author might with advantage have included 
Russel’s and other tests on three-wire systems The 
following chapter, called “Circuit Testing," is mainly 
concerned with $e location of faults on cables by 
fcndge and potenttametric methods, the latter being 
preferred by the author Then we come to the con¬ 
struction of cables, and what the author has to say 
op fjds subject Is well worth reading 
Finally, there are some chapters on polyphase appa- 
tehll and storking foe only adverse criticism which 
&g.pke«gnt reviewer ha, make is a, to the appear- 
tatf.of this little book. To present so much excellent 
gmertn so poor a gulag is not doing the author 
j$jjgHcifc The paper is too Ain and the illustrations 
toe'not neat Thffr are also of varying style, some- 
P H to t *6. a large .scale, sometimes with' fine lines, 
tffraagidn to a small scale, or with unnecessarily thiclf 
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Until making no distinction between lines that are 
Intended to r e p r esen t bodily objects, and others that 
are merely diagrammatic These may seem unim¬ 
portant matters to the reader who sits comfortably at 
his wall-lighted writing-table, but let him take the 
book down a mine to consult it while he is making 
a test and he will begin to appreciate thick and non¬ 
transparent paper, large type, and a systematic method 
m Illustrating electrical connections 
(a) In this little book the authors have oollected 
the problems and exerases set in recent years at the 
Central Technical College, both as regards class work 
and examinations All teachers know how important 
exercise classes are, especially if they are conducted in 
a similar manner to the everyday work of the practical 
engineer Now in practical work problems seldom 
present themselves in the definite manner in which 
they must necessarily be given as examples in the 
lecture-room, the practical problem is often involved 
or obscured by side issues and part of the work of 
the practical man is to disentangle it'and separate 
that which really is of importance from that which 
is merely a small disturbing influence, or without 
influence at all To present to students exercises pre¬ 
cisely in the same way as problems arise in practical 
work is, of course, impossible, for it would make the 
questions too long, but the authors have gone as far 
in this direction as may reasonably be expected Ihe 
questions are such that some preliminary considera¬ 
tion is required on the part of the student before he 
can translate the wording into mathematical form, 
anjl that is excellent training for his future work 
The 427 questions contained in the book are 
arranged in twenty-four chapters, ranging from the 
elementary conception of electric circuits to machinery 
and apparatus in practical use Not all the questions 
are set in such way that a numerical answer can be 
given, many can only be answered in a general way, 
and these are specially useful, because of forcing the 
student to think instead of merely to calculate by some 
rule learned in the lectures or copied out of an 
engineering pocket-book Where numerical answers 
are required the solution Is given In an appendix, but 
the authors recommend that this appendix shall only 
be consulted after the solution has been found, not 
before Some chapters would be the better for a 
more extended range of problems Thus in the 
chapter on commutation we miss the subjects of influ¬ 
ence of speed, brush contact resistance, and interpoles, 
while great stress Is laid on shifting of brushes Bur 
nowadays most machines do not require this shifting 
of brushes, sparkiest commutation being obtained by 
interpoles, contact resistance, or some sort of com¬ 
pensating and commutating winding Again, in the 
sections dealing with A.C generators and trans¬ 
formers, nothiQg » found on the subject of heating 
or the predetermination of the inductive drop. The 
nomenclature is also peculiar The authors distin¬ 
guish alternators as of the "copper type,” "iron type," 
and "inductor type" The last name is generally 
understood, but for the first two it would be better 
to retain the usual designation, namely, "without 
iron " and “ with iron " in the armature These are, 
however, quite 'tataor blemishes, on the whole the 
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authors have given us an admirable collection of exer¬ 
cises, and if students wilt take the trouble to work 
through these 427 questions conscientiously they 
will find it excellent training for the solution of 
practical problems Gisbsrt Kapp. 


ASPECTS OF DARWINISM 

(1) Darwinism and Human Life The South African 
Lectures for 1909 By Prof J Arthur Thomson 
Pp xii + 245 (London Andrew Melrose, 1909) 
Price 5 s net 

(3) Darwinism and the Humanities, By Prof. Janies 
Mark Baldwin Pp xi+135 Second edition 
(London. Swan Sonnenscheln and Co,, 19x0.) 
Price 3*. 

(1) pROF J ARTHUR THOMSON is wellknown 
A a# one of the ablest and most {judicious of recent 
critics of the Darwinian position Fully appreciative 
of the extraordinary value of Darwin's contribution to 
evolutionary theory, he is yet ready to give an im¬ 
partial hearing to all genuine investigators in the field 
of bionomics, whether their results appear to be 
favourable or adverse to the views advanced by Dar¬ 
win Like gome other writers who strive to maintain 
a candid and unbiassed attitude in the face of con¬ 
flicting opinions, he is liable to the usual penalty of 
open-mindedness, the imputation, that is to say, of 
indecision—m homely phrase of “running with the 
hare and hunting with the hounds ” Such an impu¬ 
tation, if meant as a reproach, would be in Prof 
Thomson's case undeserved, if intended as a tribute 
to his facultv for seeing both sides of a question, It 
would be justified 

The present volume, which is a reproduction in 
permanent form of a series of lectures delivered 
under the auspices of the South African Associa¬ 
tion for the Advancement of Science, is a good 
example of the author's skill in popular exposition. 
He does not shirk difficulties, but deuls with them in 
a lucid and popular manner In most respects ho 
may be trusted arf a faithful interpreter of the views 
bocn of Darwin and of his successors, here and 
there, however, in our opinion, he goes somewhat 
astray A notable instance of this is his treatment 
of Darwin’s term, the “Struggle for Life” There 
can be no reasonable doubt that the leading idea in 
the mind of the originator of the phrase was com¬ 
petition—mainly between organisms of the same kind 
Nothing is gained, and some confusion is introduced, 
by enlarging the conception so as to include resist¬ 
ance to adverse external conditions, or the strife 
between carnivorous animals and their prey The 
evolutionary significance of these latter phases of 
organic existence lies in the fact that they necessitate 
competition, whether active or passive, and conse¬ 
quent selection, between generally similar Individuals 
exposed to their Influence. Here, In our opinion, 
Weismann, Haeckel, and Ray Lankester are right, 
andjthe author of "Darwinism and Human Life" Is 
wrong j 

On the question of the transmissffoility of acquired 
^characters or "somatic modifications,’* Prof Thom¬ 
son takes the line ^ahd indeed he 4 buld scarcely do 
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otherwise) that "we do not 
case which would at present warrant 
that a somatic modification Is eyer tranShfrittyd^ftOOft * 
parent tc offspring " At the same time he' fojly 
nlses that these somatic modifications are Very cduupiOff> 
that they are of much individual Importance, thatJtay 
may have an indirect Influence through the body 00 
the offspring, and, In short, may exercise ah fadlfpct 
control over evolution in several ways. But he rightly 
denies that evidence exists of their influencing the 
germ-plasm In a specific or representative manner,. 
That the germ-plasm can in certain cases be per¬ 
manently altered by external conditions artificially 
induced was surmised many years ago by Weismann 
(for Chrysophanus fhlaAas), and shown by Fischer (t# 
Cheloma caja) The same fact has now been demon¬ 
strated on an elaborate scale by the careful experi¬ 
ments of Tower on Leptinotarsa. But it is hardly 
necessary to point out that these results go no way 
towards proving the "Lamarckian" contention 
Not the least interesting passages of Prof. Thom¬ 
son's book are those in which he deals with the 
relation of Darwinism to social and political ques¬ 
tions But the bearing of the doctrine of natural 
selection on human affairs in the widest sense re¬ 
ceives a still more thorough and extended treatment 
in Prof Mark Baldwin's volume, entitled "Darwin 
and the Humanities," of which a second edition 
has lately been published (a) The special value 
of Prof Baldwin's contribution to Darwinian 
literature lies in the fact that he Is not 
primarily a biologist with an interest in philosophy, 
but o philosopher who seeks in biological data the 
suggestion and justification of his philosophical 
method Hence the importance of his conviction, 
reiterated in the course of the present and other 
treatises, that "natural selection 19 In principle the 
universal law of genetic organisation and progress in 
nature—human nature no less than physical nature " 
This, he affirms, 


" is the conclusion to which the fines of evidence we 
now have distinctly point, and while this has some¬ 
what the appearance of a forecast, it is one of those 
reasonable forecast* which give life and interest to the 
progress of science and philosophy alike." 


The application of this view to the problems of 
psychology, the social sciences, ethics, logic, episte¬ 
mology, philosophy, and religion, is the object of the 
present work, which, though it is In the author's 
word? "no more than an outline or sketch," yet 
succeeds in conveying in a comprehensive and effective 
manner the suggestion of a philosophic method in 
reasonable harmony with scientific facts and values ' 
A characteristic and consistent feature of Prof 
Baldwin’s conception of Darwinian theory id the 
emphasis *<that he lays on* the psycho-physical char¬ 
acter of the material presented to the operation' of 
natural selection. Bound up with this is the rOWgK 
nit ion of mental plasticity, or, to use Sir E. Ray 
Lankester'9 terra, "educability/* as ah alMmportiuti 
factor in progressive development One outcome of, 
the view here spoken of Is the ^yther unfortunately 
named principle of "organic selection "—a.* prindpl* 4 
incidentally recognised, as 1 the 1 author shows, tyr 
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nvsr , ~ himself, though It was reserved for later Inves- 
.tig**ort to discover liow powerfully It reinforced the 
4 SWfactfv*ly Darwinian doctrine against Lamarckian 


1 Throughout Prof Baldwin's work we find that his 
vlvl 4 realUation of the dominant fact of adaptation 
1 $eps him faithful to Darwinian standards. 


Guide to the Crustacea , Arachtttda, Onychophora and 
Myrtopoda exhibited in the Department of Zoology, 
British Museum (Natural History) Pp 133 + 90 
illustrations (London Printed by order of tne 
Trustees of the British Museum, 1910) Price is. 
This guide admirably fulfils its functions, it is written 
M a dear style, and indicates tersely the main points 
of Interest associated with the chief families and 


“It is well,” he says, "to cast about for other 
principles—to work out Vitalism, Mendelism, Mutn- 
tionism, &c —In those sciences which do not have to 
dtal with the problem of adaptation, or of the accom¬ 
modation of the organism through its external char, 
acters But wherever the question arises of the rela¬ 
tion of organisms inter se, and to the environing 
conditions of their life, the foregoing [1 c variation, 
accommodation, selection] are not only the fruitful 
prindples, they are the only principles we are able to 
consider at all ” 

FAD 


OUM BOOK SHELF 

The Manuring of Market-Garden Crops By Dr B 
Dyer and F W. E Shrivell New edition Pp 
145 (London Vinton and Co, Ltd , 1910) 
Price is 

Market-garden crops play a considerable part in the 
agriculture of districts near to towns, especially on 
light soils in not too high or exposed a situation 
Formerly the scheme of management was fairly 
straightforward the grower sent in his vegetables 111 
carts to the early markets, sold them, and reloaded 
his carts with dung from the town stables with which 
to fertilise the next crop But with the introduction 
of the motor omnibus, the motor lorry and car, and 
the electric tram, the supply of town dung has 4 fallen 
off, so that the grower has less available and has 
also to pay more for it Increasing competition 
from abroad has forced down the price of his pro¬ 
duce, and has placed him in the unpleasant position 
of seeing his income fall while his expenses have in¬ 
creased In order to meet the position he has turned 
his attention to artificial manures, and there is every 
Indication that they will cheapen the cost of produc¬ 
tion 

Although a large number of experiments have been 
made to show the effect of artificial manures on farm 
crops, few, if any, had been made with market- 
garden crops until recently Dr Over and Mr 
Shrivell have for the past sixteen years been making 
trials at Hadlow, the cost of which is borne bv the 
Permanent Nitrate Committee, and have summarised 
their results in the little volume before us Practically 
all the crops in ordinary cultivation are grown here, 
and as each is the subject of at least half a dozen 
trials, the number of plots is very considerable At 
no other place in the country, so far as the writer is 
aware, are so many trials of market-garden crops 
^attempted, and this furnishes the most extensive 
demonstration we have of what artificial manures will 
do in this particular direction 
The plots are intended solely as demonstrations, 
they do not appear *to be duplicated, and no deter¬ 
mination seems to have been made of the magnitude 
Of the experimental error Hence the results nave no 
precise quantitative significance, nor perhaps was it 
meant they should Their chief value Is to show the 
grower that he is not entirely dependent on town 
dung, but can tye a mixture of artificial manures 
with smaller quantities of dung than hitherto, and 
can jfet aa good a crop at less cost. 
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genera The principal characters of each subdivision 
—class, order, tribe, famil)—are concisely stated, and 
those of its members arc singled out for mention 
which most aptly illustrate points in morphology or 
distribution, or show some striking habit. The sec¬ 
tion on the Crustacea opens with a short account of 
the lobster—its external features and appendages, 
some of its internal organs, its development, moult¬ 
ing, and the asymmetry of its chelae, following which 
are short notes on modifications caused by parasites 
and on adaptation to environment 

The systematic account of the Crustacea contains 
a large number of interesting references to morpho¬ 
logical and distributional points, which make it valu¬ 
able apart from the special purpose for which it was 
prepared To give two instances—(1) the formation 
of a respiratory siphon by apposition of the antennules 
in the Albuneidae and of the antennae in Corystes, 
and (2) the appearance of Apus in Scotland in 1907, 
which is ascribed to the Introduction of the eggs, 
perhaps on the feet of birds, from the continent 
The Arachmda (including Liniulus and the Eun- 
pterlnes) and Mynopoda are dealt with in a similarly 
interesting manner, and short notes arc added on the 
Tnlobita, Pycnogomdn, Pentastomida, and Onych¬ 
ophora A little more space might well have been 
devoted to the Ixodtds in view of their great Import¬ 
ance in connection with the spread of disease In man 
and animals Ihe figures, many of which are new, 
are excellent and well support the text 

Life and Habit By Samuel Butler New edition, 

with author’s addenda Pp x + 310 (London 

A C Fifield, 1910) Price 5$ net 
Published in 1878, this wis the first—and the most 
important—of Butler’s writings on evolution The 
present volume is practical^ a re-issue of the original 
edition, though a lew hitherto unpublished appendices 
have been added 

Ihe central point of Butler’s stem—that heredity 
19 memory—has been alluded to in our recent notice 
of the reprint of his later work, 11 Unconscious 
Memory’’, and we may pass it over with the remind¬ 
ing remark that automatic action proves former prac¬ 
tice in a pianist or knitter, therefore the apparently 
unpractised but perfect pecking of a newly-hatchei 
chick proves that the chick has done it before (when 
it existed in the bodies of itsparents) and now remem¬ 
bers how to do it again Tnis, then, Is the point at 
which Butler continually hammers, and it brings up 
difficult and humorous questions, e g the question 
ot personal identity If a person at eighty is legiti¬ 
mately regarded as the same person as he was When 
he was an embr>o, we cannot tell where to stop chas¬ 
ing him back, so to 9peak, for he Is as much the 
impregnate ovum as he is the foetus, and he is as 
much his parents, or part of them, as he is the ovum 
The upshot is that all animal and vegetable life must 
be regarded as "nothing but one single creature, of 
which the component member* are hut, as It were, 
blood corpuscles or individual cells, life being a sort 
of leaven, whlchj if once Introduced into the world, 
will leaven It altogether ” 

Butler was somewhat of a dilettante, and he admits, 
with his usual whimsicality, that he did not at first 
I believe in his own theory!—that he only believed In 
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It when he gradually saw how astonishingly well it 
did fit the facts But he was certainly serious, beneath 
his brilliant paradoxes, and, though a pariah In his 
own day, he is now recognised as a true If somewhat 
wayward and satirical genius. 

Stars shown to the Children By Ellison Haw kb. 
Pp. xil +1 iq+ 49 plates (London and Edinburgh 
T C and E C Jack, n d) Price as 6 d net 

To give a clear, comprehensive insight into present- 
day astronomy, in the ‘'Shown to the Children” 
senes, was no light task, but In doing it Mr Hawks 
has approached nearlv the icjca! To children "stirs” 
implies every extra-terrestrial orb, save the sun and 
moon, and Mr Hawks exhibits his ability to reach 
the child even in his title 
Thus the first twelve chapters describe the pheno¬ 
mena of the solar system, nnd very brief chapters they 
are Yet the juvenile reader will become acquainted 
with practically all the broad principles of our know¬ 
ledge concerning the sun, moons, and planets, and 
will find in the sky a new and inexhaustible interest 
Nor can any important omission be pointed out in 
the eight pages dealing with comets, >et the instruc¬ 
tion Is so interwoven with Interesting "story" that 
It is sure to be eagei lv nssimilated " Shooting stars," 
In three pages, should lead to manv a night's watch, 
and produce a number of recruits for the still too 
small army of meteor observers the page or two 
concerning the Green Flash and the Northern Lights 
will probably not prove so fruitful 
The stars themselves occupy seven chapters, thirtt- 
three pages, and only the most striking constellations 
are described and drawn, but the text Is so replete 
with interest and star-lore that the intelligent >outh 
will find himself forced to fill in the details. The 
final chapters deal with the nebulae, the Milky WaV, 
and the appurtenances of an observatorv, and should 
complete the feeling of being “ at home ,v in the young 
recruit 

The fort\-nine excellent illustrations will of them¬ 
selves command the intelligent interest of most 
children In one or tw'o places it would appear that 
an effort has been made to meet the child, eg on 
plate xxxiv "The Mightv Hunter” need not have 
been drawn as the pantomimic "Bowd Slasher," and 
his belt should hxve been properlv directed, but w ith 
so much to commend, these blemishes are relatively 
few and insignificant VV E R 

A Treatise on Electro-Metallurgy Embracing the 
Application of Electrolysis to the Platinc De¬ 
positing , Smelting, and kefining of Various Metals , 
and to the Reproduction of Printing Surfaces and 
Art-work f eh BvW G McMillan Third edition, 
revised and enlarged Revised by W R Conner 
Pp xv+ 4x5 (London Charles Gnffin and Co, 

Ltd, 1910) Price lav 6 d net 

The work of revising the excellent treatise of the late 
Mr W G MiMltlan has, on the whole, been admir¬ 
ably done bv Mr Cooper, although there still remain 
a few slight errors in the bodj of the work which 
might have been corrected For example, it is mani¬ 
festly an error to recommend for nickel deposition a 
solution of 8 pounds of nickel ammonium sulphate 
per gaflon (p 220) Some of the recent develop¬ 
ments in the practice of electroplating might have 
been given more attention, such as electrolytic 
methods of cleaning which of late years seem to have 
come into favour, and the Important uses of the sand 
blast are still, os In former editions, almost ignored 
H is, however, impassible to deal adequately within 
xos limits of a volume of reasonable sift, with all the 
aspects of so wide ft subiect and (he general excell- 
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ence of the treatise in its revised arid i twid : 
clicks warm approval. 

The section devoted to electrolytic refining 1 * ^§s$|C 
extended, and a very good summary on the adMnpgL 
of iron or os and the manufacture and refining ef 
by electrical means is a new feature in this edhtab 
There are a considerable number of useful tabled gives* 
as addenda, and chapter xx consists of a convenient 
glossary of substances commonly employed in electro¬ 
metallurgy, with their more Important properties, but 
the meitmg points of the metal* might have been 
tevjsed In the light of the great amount of laborious* 
and excellent recent work done on these, such fc 
standard temperature as silver 961° C being given 
a* 1740° F (949° C). and the ancient myth of anti¬ 
mony at 8oo° r (427® Cl instead of 631 6 C 

The book must, however, be considered as a 
btnndard one on the subject, essential alike to students 
and practical electrometallurgists 

A McWiluail 

Diptera Dantca , Genera and Species of FlUs 

hithirto found m Denmark By \V Lundbeck. 

Part in , Empididaa Pp 3O9. (Copenhagen 

G E. l\ Gad, London . W Wesley and Son, 1910. y 

Price 13s 6 d net 

The family treated in the present instalment of the- 
1 Diptera Dnnica” L one of considerable extent* 
numbering 675 paheaarctic and 440 North American 
species eleven being recorded as common to both 
Regions The number of species described in the 
present volume is 164 (Mr E E Austin estimates 
the number of British species as approximately 215), 
divided into five subfamilies and twenty-seven genera 
The larvae live in damp ground, under leaves, or lit 
mud, or in decaying wood, and are believed to be 
carnivorous, like the perfect insects, the habits of 
which are very curious, a* recorded on pp 8) nnd 84. 
Sometimes the male catches an insect and presents it 
to the female, who sucks it during their union, and 
then drops it, and in other cases the male presents the 
female with a small dead fly enveloped In a kind of 
balloon of froth 

The long and detailed descriptions of genera and 
species appear to be verv carefully written, nnd the 
141 text-illustrations of antennae, wings, Ac , are ex¬ 
cellent The book deserves the patronage of all British 
entomologists who are interested in Diptera, especially 
as It is written and printed In English for their 
benefit Although there are now more entomologist* 
working at Diptera at present, the order has been less 
studied in Britain than any other, and we have not 
vet a sufficiency of works dealing wMth many large 
and important groups comprised in it. 

Elementary Physiography By Prof R D. Salisbury 

Pp xi + 359 (New York H Holt and Co, naj 
This work is a deduction and simplification of the 
author's larger book for schools, which was reviewed 
in Natitre, vol Ixxxif, p 335 It is expressly in¬ 
tended for schools that can fibre only half a year to the 
subject The numerous illustrations retained will 
attract attention, and those dealing with type* of 
glaciers and their products are unusually varied find 
effective The Salton Sea (p qri) has been utilised 
as an example of deka-floodtag, and the buckling of 
tram-lines in San Francisco In 1906 Is shown on p- 
197 There Is In all American work a desire to bring 
the present activity of the earth home to the geiletaT 
reader The same spirit if seen In Prof WaltherV 
crusade on behalf of geology in Germany, and thero 
are signs that the next generation not *now up 
entirely Ignorant of this strange rotating ball on 
which we live . 

With the aid of maps and pictures fh>m the BrUitftj 
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Salisbury's pmeat book could be utilised 
“ * ichooU, Umy geographical features can 
itrated from the open lands of tbe United 
ltut the teacher wHl find in this volume a fair 
Ibutober of references to European countries We can 
dkllft Imagine a happy combination in a school course 
‘ jSfftiburv'e Elementary Physiography" and, say, 
M. Davies 1 's 11 Geography of the British Isles " 

G A J C 

iftnfalty Deficient Children , thetr Treatment and 
Training By Dr G E bhuttleworth and Dr 
W. A* Potts Third edition Pp xvili + ajb 

(London H K Lewis; Philadelphia Blaklston’t 
Son and Co , 1910) Price 5s net 

Ths third edition of Dr Shuttle worth's well-known 
and excellent handbook has .the advantage of an up- 
todfitt revision by Dr Potts. It is not too much to 
fay that Dr. Shuttle worth's small book prepared the | 
way for the recent Royal Commission on Care and 
Control of the Feeble-Minded The main conclusions 
of that commission are dealt with in the present 
edition Many details from actual special schools are 
given The book is indispensable to those engaged 
y the managemeift and supervision of feeble-minded 
children Hie eugenics of the feeble-minded arc 
lightly touched uj>on, but, in a practical handbook, 
one looks rather for direction than for theory The 
Illustrations have been Increased in number, the biblio¬ 
graphy, already copious, has been substantially added 
to There Is a good Index, both of subjects and of 
authors. 

The volume as a whole Is so well-balnnced that 
it forms an excellent handbook to the study of this 
whole department, which, within the last five year*, 
has grown enormously in extent and in interest 

The Flower Book Betfi£ a Procession of blower*, 
passing from Meadow and Coppice through the 
Hedge to the Garden, Pool, and Herb-Patch By 
Constance S Armfieid. Pp ta+153, illustrated 
(London Chatto and Windus, 1910.) Price 7 s 6 d 
net. 

It would be difficult to find a more direct contrast to 
the formal method of nature teaching than the 
Imaginative yet fairly accurate presentation of epi¬ 
sodes in plant-life charmingly depicted in the pages 
of “The Flower Book " The elements and flowers are 
endowed with voices to express the tale of their diffi¬ 
culties, their ambitions, and their victories The 
distress of the stock seedlings when transplanted, the 
aspirations of the snowdrops and the buttercups, the 
-spread of the pinks in the border, should appeal to 
tne imagination of any bright child, and as natural 
reasons for the various incidents arc cleverly worked 
Into the arguments it may be expected that grains of 
knowledge will be Instilled. One item calls for 
Immediate refutation, that Is, the suggested origin of 
tbe- water plantain from tbe common plantain There 
Is a general theme linking together the five sections 
noted in the title The illustrations ore not an entire 
•uccess, as some suffer from a want of proportion but 
grace and truth are combined In the pictures of the 
rose, the bluebell, and the Iris 


Hfgiene and Public Health By L. C, Parkes and 
H, R. Kenwood Pp. xi + 691 (London H K 
Lewis, 1911) Price w 6 d, net. 

In Its original form, the first edition of this book *as 
reviewed at length In our issue of January 30, 1890 
(vdt xll, p ago). The present Is the fourth edition 
voder tbe conjoint authorship, it has been carefully 
revised, and new matter has been introduced where 
W4nsary to bring the treatise up to date ' 
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LETTERS TO THE EDITOR. 

[The BdUor does not hold himself responsible for opinions 
expressed by his correspondents Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken 0} anonymous communications ] 

Origin of Incense. 

It U natural that incense should interest a botanist For 
at least 4000 years mankind has used for this purpose tbe 
product of several species of Boswelha, natives of S E 
Arabia and Somaliland (the land of Punt) The English 
name Frankincense, borrowed from old French, sub¬ 
stantially means incense par excellence, and represents the 
fact that, except amongst the Hebrews, it has been the 
substance exclusively employed In ritual At last Epiphany 
frankincense and myrrh, in Aixordance with custom, were 
offered at the altar of the Chapd Royal, St James’s, on 
behalf of the King 

The use of incense might have originated in two different 
ways, and It is not perhaps always easy to distinguish 
these developments Fumigation with fragrant or pungent 
herbs would easily arise a* a sanitary expedient The 
Greeks called this Ov/dnfi to, which connects with jumus , 
thr plant name, thyme, derives from the same root This, 
as there Is evidence It did, would develop Into the notion 
0/ reremonfaJ purification and then of consecration and 
honour For such purposes It would be natural to bum 
frunklncenM* on n fire-pan or renner This was the 
Fgvptian practice Mr Arthur Evans has discovered In 
Crete censers of Mtnoan age with lumps of some unde¬ 
termined incense still adhenng Much of the use of Incense 
in modern religious ceremonies has only a sanitary signific¬ 
ance Thus, at the coronation of Goorgc III , an official 
held a fire-pan on which frankincense was burnt, and this 
appears to have hnd no iltualNtic meaning It was not 
until the seventh century a*c that frankincense was ex¬ 
ported to Mediterranean countries It doubtless carried 
with It Is religious significance, and fiom this period dates 
the use of incense both by the Checks and the Hi brews 
That Incense was of exotic origin is shown b\ the fact that 
the Hebrews called it lebfinOh and the Greeks AtAuvrli, 
names which, like the Arable lubdn, probably all derive 
from some local name at the place of production 
The sacrificial use of incense developed gradually and 
from a different source from the sanitary Sacrifices were 
primarily offi rings of food to the gods It was n Inter 
development to burn them so os to present them In an 
ethereal form Starting from the Idea that the gods were 
to be piopltiotcd through the sense of smell, frankincense 
was sprinkled on the burnt offerings to make tlicm more 

fragrant The latest refinement was to burn incense on 

the nllar alone The former the Greeks called Aigom** 

ivtTiSivni, the latter Aifiavsrrfc* *m 9 aylfai* Aristophanes 

in the fifth centurv n c carefully distinguishes (Clouds, 436) 
the three sacrificial nets thr sacrifice proper (#vor), the 
libation, and -the addition of incense 
Thr use of frankincense spread to Itulv, where It was 
used much as in Greece The Romans called it /as, which 
is thi equivalent cf The substitution of the letter r 

in the oblique case, tus, tur-is, shows thit Slot could not 
have found its wav Into Latin later Lhdn the fourth century 
n c In Greece Oust was always a sacrifl* lal offering Mr 
Christopher Cookson, who hns taken much kind trouble 
for me In this matter, Informs me “ I can find no passage 
where Wot need mean 4 Incense' and many where It 
cannot ” Now, the Romnns had their own word for a 
sacrifice, sacrifictum tVhen thev began to use frank¬ 
incense, instead of borrowing Its Greek name, they used 
tus, the latinised form of Svo r, substituting the name of the 
whole rite for that of a mere incident in it 
The confusion so produced has existed for some 2000 
years There have been several notice* in Nature of the 
so-called 41 Incense Altar of Aphrodite " at Paphos Thle 
la apparently based on the passage in the Odyssey (8 363), 
where Homer ealls It doubt M«iv But this Is merely 
one of hit common fomw He uses It of the skat of 
Jupiter on Mount Ida (Iliad. 8. 48). and (11 , 33, 148) 
of the altar of Sperchius, on which Peleua hod vowed 
that Achilles should offer fifty rams It is quite true that 
Mni has beef translated 44 smelling with Incense ”, H 
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really has Its obvious and simple meaning of 44 reeking 
with sacrifice " Virgil was* however, misled, and para* 
phrases the passage In the Odyssey (ASneld, i, 416) with 
hit usual amplification Into 44 centumque Sabaeofture 
calent arae ” But It Is evident that this was not accepted 
at the time The elder Pliny more than once discusses 
the question and asserts emphatically 4 4 lllacis temporl- 
bus nec ture suppllcabatur ” (N H, 13, 1, 1) What* 
ever, therefore, may have been the development In later 
times, the Homeric altar of Aphrodite at Paphos could not 
have been an Incense-altar It Is true that it has been 
contended that sacrifices of blood were not offered to 
Aphrodite But this It not sustainable Victims were 
ottered to the Paphian Venus In the time of Horace 

W T, Thiseltom-Dybr 


The Electromotive Poice of Standard Celle* 

At the International Conference on Electrical Units and 
Standards, held in London in October, 1908, It was 
decided that the electromotive force of the Weston normal 
cell should be taken provisionally as 1 0184 International 
volts at ao° C until further measurements, made under 
the auspices of the International Scientific Committee on 
Eloctncal Units and Standards, should enable a more 
accurate value to be assigned 
Measurements of a high degree of accuracy have now 
been completed, and show that the Weston normal cell 
made according to approved specifications has an electro¬ 
motive force of 1 0183 international volts at ao° C , 1 e 
1 part in 10,000 less than the provisional value assigned 
In 1908 

In consequence, the International Committee has passed 
a resolution expressing the desire that from January i, 
and until a further recommendation, electrical standardisa¬ 
tion in the standardising laboratories of all countries should 
be baaed on the value of 1-0183 International volts for the 
electromotive force of the Weston normal cell at ao° C 
Accordingly, all standard cells tested at the National 
Physical Laboratory will be compared with Weston normal 
cells of which the electromotive forces have been deter¬ 
mined by direct measurement to be 10181 International 
volts at ao° C These latter cells, together with new 
ones, will from time to time be remeasured In terms of the 
international ohm and the international ampere in order to 
ensure a constant standard of voltage 
It was assumed In the National Physical Laboratory 
certificates for 1009 and iqid that the electromotive force 
of the Weston normal cell was 1 0184 Internationa! volts 
at ao C , and therefore these certificates may be corrected 
for the change now Introduced by subtracting t part in 
10,000 of Ihc value stated on the certificate 

R T Guuumrook (Director) 
The National Physical Laboratory, January 1 


Klaattch’s Theory of the Descent of Mu. 

There appeared in Nature of December ic, iqio, 
p. 306, a letter from Prof Keith on Kluatsch's theory of 
the descent of man As this letter Is likely to give great 
discredit to the work of Klaatsch, In this country at 
least, I find myself, as a pupil of Klaatsch, justified in 
saying a few words more about it 
Klaatsch gives an account of his theory in a pai>er, 
entitled 14 Die Aurlgnoc-Rasse und ihre Stellung im 
Stammbaum der Menschheit,” in the Zettschr / Ethno - 
logic, 1910, Heft 3 and 4 After a short description of the 
skeleton of the Aungnac man, described bv O Hauser and 
himself in detail before, and after some general remarks 
about morphological methods In comparing the fossil man 
with anthropoid apes, Klaatsch goes on to consider in 
some detail the comparative anatomy of the humerus, 
ulna, and radius, and the skeleton of the hind limb of 
Aurlgnac and Neanderthal man, orang-utan, and gorilla 
As Prof Keith in his letter says that this basis Is ‘"flimsy 
we m *y ytf y weI1 examine It again In 
thi skull, the resemblance between Neanderthal man and 
gorilla (called the N -G group), on one hand, and the 
Aungnac man and orang (called the A -O group) on the 
Xither, is hardly vjjaible at all, only In the supraorbital ridges 
there are atll^Mne traces of It But the resemblances are 
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very well marked in the 
the arms A superficial 
of A-O are slender, 

44 clumsy " But this Is no basis for exact sdentlik;' to# 
search, the Important point is that there are dlfawi 
In morphological details. The caput humeri, which articu¬ 
lates with trie scapula, has a greater longitudinal diameter 
in A-O and a greater transversal diameter In 
There Is a sulcus Intertuberculans between two ridge# 
for the insertion of muscles This runs straight down 
in A-O, whilst it la somewhat a-shaped in N.-O, At 
the distal end, N -G showa a much greater mesial eplcon* 
dyle, so that there results a sort of incision (IncUura 
supracondyloidea, Kt) In A -O the contour of the bon# 
is much stroighter, there is no riiaip corner at all 

Very Interesting differences are found at the proximal 
end of the ulna, but as this especially Is a point where 
verv detailed descriptions and technical terms are necessary, 

1 snail pass at once to the (radius The shaft of that bone 
—the same holds good ip both groups for the ulna—la 
almost straight In A-O , but Is distinctly bent in N -G.» 
so that the proximal and distal parts stand to each other 
in a well-marked angle In the lower limbs the differ¬ 
ences are not so well marked, although there, too, they 
exist Differences are observed In the position of the 
trochanter major and minor, in the fonnation of the 
posterior intertrochanteric Lines, in tip angle between the 
collum (neck) and the shaft of the femur, in the shape of 
the malleolus and of the caput of the tibia, and so on But 
they arc not so striking as in the upper limb This Is 
quite clear, because the hind-limbs in man are highly 
specialised for the purpose of supporting the body, so that 
tne influence of function is here much stronger than It is 
In the arms, which are free, and not always submitted 
to the same mechanical influences So the differences are 
more hidden But they can be seen by everyone who 
takes the care of studying the bones thoroughly 

I hope that even this snort glance at the facta will have 
shown to the reader that there are two distinct groups of 
fossil man, the Aurlgnac man and the Neanderthal man, 
the Aungnac man resembling in many points the orang, 
the Neanderthal man resembling the gorilla 

In the first part of his paper Klaatsch only gives these 
44 rather dry morphological facts ” In the second part 
he proceeds to offer an explanation of these facts Aa 
there is a close resemblance in morphological details 
of the Neanderthal race and the gorilla, and of the 
Aurlgnac race and the orang, he thinks that there must be 
a real blood-relation between the respective races Klaatsch*is 
idea, then, as to the descent of man is this There was, 
originally, one group of primates, 44 proplthecanthropoi,’* 
which, according to Klaatsch, resembled man more closely 
than any other now living primate These gave origin, 
among others, to one group, out of which sprang the 
Neanderthal race and the gorilla The Neanderthal man 
followed an upwards line in his development, the gorilla 
sank back, having become specialised in one direction, and 
by this being unfit for higher development Klaatsch re* 
gards the gorilla and the other man-I ike apes os 11 failed 
experiments of man " (miuhingenc Vertuche xur definv- 
tiven Menschwerdung) 

In much the same way there sprang up another gtpup, 
which developed into the Aungnac race and Into the 
orang So 41 the Aurlgnac man did not spring up from 
the Orang, just as the Neanderthal man did not spring 
up from tne Gorilla ” (p 568, loe cit ) How these two 
races of mankind reached Europe, Klaatsch tries to show 
in a sort of schepne, Which has been published in Nature 
already (November 34, 1910) The Neanderthal race came 
via Africa and Gibraltar, whilst the Aungnac race come 
via Asia 

Further on, Klaatsch thinks it possible that there are 
races who are related in the same way to the chimpanzee 
and to the gibbon Other suggestions Prof Klaatsch 
makes about the existing races and the other prehistoric 
races According to him, the Galley Hill end 44 Brtlnn I 
skull belong almost certainly to tne Aurlgnac race, very 
likely also Chancelade and Engla! As to the existing 
races, Klaatsch thinks to have found a relation of negroes 
to the Neanderthal race Otherwise 61 t suggestions are 
very hypothetical, and only meant as a Working hypo¬ 
thesis, so that It Is no good Aow to consider them closely 
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h*m*to examine the theory itself thoroughly, and 
1 drU( t be bonchislons 

, - r 0W, when Prof Keith states that Klaatsch speaks 
Stpout a descent of man vm the gorilla or via the ornng, 
this is wrong, as 1 hope to have made clear by the quota- 
ikps of Klaatsch’s paper But when Prof Keith speaks 
about 11 convergence phenomena/’ to which has to be 
ascribed a great deal, ho no doubt touches the point most 
exposed to criticism It is, indeed, very difficult to believe 
lit two races, so much one like the other as man is to 
man, and yet so unlike in some minute morphoiogunl 
detail, as Aurlgnac in to Neanderthal, without supposing 
that they once were ven much more unlike, and that they 
afterwards got more alike again by converginu But thi> 
difficulty of Kluatsch's thtor> must never make us foiget 
the facts The problem is this There are two distinct 

races " each possessing distinct morphological chnrarnrs, 
the one resembling the orang in these characters, the other 
the gorilla How can these deferences and Ukenosscs be 
explained? It is certainly a very difficult problem, but a 
very interesting one too, that Is well worthy to recem 
serious consideration In any pase, we must be grateful 
to Klaatsch for having directed attention to this fact, and 
for offering us on explanation—even if the latter should be 
only a preliminary one Gerhakdi v Bonin 

Breslau, January 28 

Whiu admiring the manner In which Herr Bomn 
states the rase for his Professor, I do not think he has 
produced anv evidence that requires me to alter mv state¬ 
ment that Prof Klaatsch *s latest theory of the origin of 
human race* is founded on a 41 fllmsv ,f basis 1o undrr- 
stand the nature of Prof Klaatsch'* 41 pan-anihiopoid ” 
theory of the origin of human races, it is necessary to 
know the circumstance which led him to formulae it 
He found that the recently discovered Quatcrn irv in¬ 
dividual, which he has dignified with the name of ifotno 
aungnacemts hausen— quite a modern type of man— 
followed closely In point of time the individual he described 
In 1908 as H moustienensis hausen —a man of the 
Neanderthal type To ueiount for the manm r in whUh 
these two quickly succeeding types differ, Prof KlaatNth 
propounded the theorv 11 that the Aurlgnac man is di¬ 
stended from the orang stock, hiln the Neandeilhal h ts 
arLen In the gorilla llnr of descent Now the characters 
which separate those two type* are exactly of the saint 
nature and of the same degree os separate n hlood-horsi 
from a Shire stallion Em ry one of the points ntid to 
differentiate thebe two types of men arc dependent on the 
degree of muscular diyelopment Bones, esfxt tally limb 
bones, react sensitively to the muscles which move them , 
mubculai impressions and processes for the insertion of 
muscles vary from Individual to Individual, and from their 
nature are most untrustworthy for the purpose of tracing 
affinities 

There is thus, In my opinion, no need to have recourse 
to such a theory as Prof Klaatsch has formulated to 
explain the contrasted characters of the Aurlgnac and 
Neanderthal types of men, the problem Is of the same 
nature as meets us when we seek to explain contrasted 
breeds among dogs and hoises Further, from a study of 
acromegaly, that most interesting disease of growth which 
I have had opportunities of examining of late, it U quite 
apparent that an alteration in the action of the elands of 
internal secretion—especially of the pituitary—will change 
In the course of a few years a man of the Aungnac tvpe 
Into one of the Neanderthal type—not an exact replica, but 
near enough to leave no doubt that the characters of acro¬ 
megalics and of Neanderthal men arc of the same nature 

Prof Klaatsch also realised that If his theory were 
applicable to two races of men, It should hold true for 
all Hence his suggestion that some may have arisen 
from the chimpanzee Aid some from the gibbon His 
theory— a " pan-anthropoid ” theory—of the origin of 
human races is designed to account for the various features 
which characterise and differentiate human races 

To those acquainted with the great mass of evidence 
which has accumulated In recent years relating to the 
structure, development, and habits of living and extinct 
anthropoids, Prof g Klaatsch *s theory must appear 
altogether untenable From 1890 to 1900 I devoted mvself 
to an Investigation of the Higher Primates, maxing com- 
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plete dissections of more than eighty animals, and 
collected all descriptions which had bran published at the 
clobe of that period, with the intention of tracing, from 
the mass of facts thus collet led, the evolutionary history, 

not only of man, but of each of the anthiopoldb An 

extensive analysis was made of the structural character* 
of each of these animal forms t haracters are found in 
them which also occur In lemurs, in South American 
monkeyb, In old-world monkeys Some characters are 
common to all the members of the Higher Primates 

(man, gorilla, chimpanzee, orang, And gibbon), other* 
which are common to thi (>unt Primates (man. 

gorilla, chimpanzee, and orang), others which are found 
only in man, the gorilla, and chimpanzee, and then a 
considerable number which are peculiar to each member, 
and may be regard*d as Itte acquisitions 

The characters 1 relied on were not buch as Prof 
Klaatsch has used—the highly variable muscular impres¬ 
sions on bones—they were points such as, I believe, most 
anatomists would regard as of morphological worth 
Publication of my results was suspended owing to several 
circumstances , and T do not regret the fact, because since 
then much additional evidence h is been discovered, such 
as thi affinities shown by blood test* and bv susceptibility 
to disease, and much of an maiomicu) and physiological 
n iture, which I hope to gither and s)stf mntiso Mean¬ 
time, 1 merely stab briefly the results reached more than 
ten years ago Whatever theory Is propounded of the 
origin of the several members of the Higher Primates 
must account for their strurtunl ind functional characters 
It is certain that Prof Klaatsch'* theory is altogether 
inapplicable for their explanation 

Table giving an Analysis of the Structural Characters 
of the Higher Primates 
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The manner In which 1 seek to explain the distribution 
of these characters is the following The gibbon Is re¬ 
garded as the representative of the basal slock of the 
Higher Primates, and this Hylobatian stock is looked 
upon as on offshoot of a basal stock (late Eocene prob- 
ubl>), which also gave ns« to the Old and New world 
monke>s The distribution of characteis of these groups 
is thus explained in the modern representatives of tne 
Higher Primates Ihe evolution of the Hylobatian form 
marks the first and most important stage in that process 
which led to man's upright posture The body of the 
gibbon shows all the adaptations for an upright posture 
(perhaps downright would be a better term) tn which the 
weight Is more suspended from the arms than supported 
by the legs 

The next stage In the evolution of the Highpr Primates 
Is clearly the appearance of a form which, compared to 
all that had gone before, may be regarded as a “ giant " 
stock There can be no doubt the Giant Primatrs (man, 
gorilla, chimpanzee, and orang) arose from the Hylobatian 
stock, and tnat Dryoplthocus (a Miocene form) is a very 
good example of an early Giant Primate The first stage 
In the evolution of the Higher Primates la the acquisition 
of a new posture, the second the acquisition of a new 
stature The orang docs not possess a number of 
characters which are held In common by man, the gorilla, 
and chimpanzee, Snd I therefore suppose that the orang 
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was the first to break of! from the basal stem of the Giant 
Primates. The orang, although It hat the giant size, has 
retained the bractuating or arm locomotion of the gibbon 
stock, his thumb and great toe have become vestiges, 
the process of shortening of thi spinal column, which set 
in during the Hylobutian stage, nas progressed, so that 
now the lower limbs are attached to the body one or two 
vertebrw higher than in man, the gorilla, ami chfmpdnxee 
It has retained s primitive arrangement of the air cavi¬ 
ties of tho nose and face, whereas man, the gorilla, and 
chimpanzee have the same elaborate arrangement of cells 
which differentiate them from all other primati s 

The orang’fc lower limbs are in a state of retrogression— 
as opposite to human limbs as could be Ihe Aungnac 
man, which Prof Klaatsch assigns to the orang stock, is 
remarkable for his narrow anu long head, whereas the 
orang’* head is the most rounded of all primate forms 
The resemblance between the humerus of the Aungnac 
man and that of the orang Is fanciful, in my opinion 
If we may judge the basal orang stock from its modern 
descendants, the one thing we can be certain of is that 
It is the last of the Higher Primate stocks which is likely 
to give rise to the human raooi On the other hand, the 
chimpanzee, and especially the gorilla, are evidently 
the descendants of a stock from which it is not difficult 
to suppose the primary human stock may have arisen 
The tendency to a greater use of the lower Umbt* was 
evidently already present in th it primitive stock 

The conclusion 1 reached in iqoo simply confirmed the 
statements made by Huxley In 1803 

Nothing is impossible in nutute, but there are some 
things which are htghlv improbable A multiple origin 
for a single species Is one of the most Improbable, and, so 
far as the human species is concerned, there is no need 
to suppose a multiple origin Prof Kiaotsch’s opinion of 
anthropoid apes throws an interesting light on his theory 
He has reverted to a slight modification of the very ancient 
view of the anthropoid*—that they are representatives of 
retrograde humanity In Herr rfomn's words, Klaatsch 
regards the gorilla and the other mnn-hke apes as 14 failed 
experiments of man " There i*. no scientific basis for such 
a statement—the gorilla fills its place in nature quite as 
satisfactorily as man 

This view of tho nature of the anthropoids only afftrts 
us so for «is it may help us to understand Prof KlaaUrh's 
theory of the 14 pan-anthropoid " origin of human races 
If that opinion is well founded, the opinion that the 
Higher Primates were designed as experiments in 
11 Menschwerdung," then, of course, it follows that the 
experimenter may have succeeded on several occasions, and 
that each of the primitive primates may have given rise 
to races of men In reality, we are being again intro¬ 
duced to the old theory of design, and hence the state¬ 
ment in my last letter that Prof Klaatsch'a theory 
exceeded 14 the limits of rational speculation 11 

A Keith 

Royal College of Surgeons, England, February 4 


By reason of their knowledge of thesd 
and our Ignorance of them, in 1855 the 
enabled to evade that of the French and _ 

H M S Rattler was wrecked In these sets, 

Japanese man-of-war Tabor was totally loft* 
abllng of several gunboats which have attt 
survey these islands, and the numerous wrecks of BritUh 
and other schooners which are to be found along dpU 
shores, testify to the difficulties which tOrrOund tho 8»ri‘ 
ation of three waters before the advent of Captain Snow* 
he Royal Geographical Society wore so Impressed by tbt 
value of his wuik that they awarded him one of thde 
annual grants, and approached the Lords of the Admiralty 
to obtain for it* author substantial recognition. Had tat 
work been carried out by one of oar surveying vessels il 
would have cost this country many thousands of pound*. 
\H that was learnt was to the effect that no rule existed 
for the payment for work of this description* At a sub* 
sequent date the Rt Hon Arthur J Balfour wai 
approached Among the signatories to the petition I sec 
the name of the president of the Roval Geographical 
Society on behalf of the oqpndl, the Admiral of the Fleet, 
Rudyard Kipling, and those of many other well-known 
persons Captain Snow gave up his working took and 
received no recognition I know that captains and 
admirals of British ships, like commissioners sent out to 
study seal fisheries have sought apd obtained valuable 
information from Captain Snow John MnJta. 

Shide, Newport, Isle of Wight, January 30 


l ui surprised and sorry that Prof Milne should iHtak* 
os he seems to do, that I sought to belittle Captain Snow's 
achievements, for I not only bused my article on the sea- 
otter upon Cdptain Snow's additions to zoological know¬ 
ledge, but l also paid An unstinted compliment to Captain 
Snow’s romantic and adventurous career I mentioned 
briefly that Captain Snow had won the reputation of an 
authority on the geography of the Kuriles; but that brief 
statement, brief because I was not dealing with, and was, 
indeed, very imperfectly acquainted with, his geographical 
work, wa* necessarily inadequate Prof Milne has done 
proper justice to this part of Captain Snow's work 
As regard* the valuable information that Captain 
Snow ha* given to persons charged with the Inspec¬ 
tion of the seal-fisheries, I can bear testimony of 
my own Still better testimony can bo found, for 
instance, in Dr L Stejneger’s report of i8q8 on the 
Asiatic fur-seal islands, for Dr Stejneger not only draws 
his description of the Kurile seal-rookeries chiefly from 
Captain Snow, but pays tribute to his 14 invaluable addi¬ 
tions to tho authentic hibtory of the Kuriles," and to 
himself as 41 a man of unusual ability, literary and scien¬ 
tific, for the profession he had chosen to follow." 

D’Aftcv W Thompson. 

An Apparently hitherto Unnoticed " Axrtftofpatiop * of 
the Theory of 'Natural Aeleetfoft. 



" In Forbidden Seta." 

“D W Twho writes a review of the sea-otter, or 
rather of a book called 14 In Forbidden Seas," in Nature 
of January a6, tells us that he is not aware that any 
living naturalist has ever seen thi* animal in Its natural 
state Now, Captain H J Snow, who is the author of 
44 In Forbidden Seas," is, from my point of view, a first- 
clnss field naturalist, who by his collections and observa¬ 
tion* has added considerably to zoological and geological 
knowledge 1 may add that he is also a keen surveyor, 
and his maps of the Islands In these 44 Forbidden Seas " 
were *0 far back a* 1895 published for the use of sailors 
bv our Admiralty By the publication of these charts, the 
snortdlt routes between Vancouver and certain ports on 
the Asiatic coast have been freed from uncertainties and 
dangers Canadian and other vessels crossing the North 
Pacific, m cases of emergency have new harbours of 
hfcfuge which con be approached with comparative safety 
Snow’s charts show new rocks and Shoals, take out 
other*., adjust Islands In longitude. Indicate anchorages, 
tide rips, watering places, teal and seal-lion rookeries, 
and, in short, make the unknown known Sailing direc¬ 
tions go with th6 chart* t 
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In Louden 's Magazine of Natural History, 1833,. 
pp 40-53, there appears an article entitled "An attempt 
to classify die 4 Varieties ' of Animals, with observations 
on the marked Seasonal and other Changes which natur¬ 
ally take place In various British Species snd which do 
not constitute Varieties," by Mr Edward Blvth Catkin 
passages contained therein seem to Indicate -that the prin¬ 
ciple of natural selection, or the survival of the ftttett, 
was clearly understood by Blyth in 1835, and, further, 
that he recognised its application to artificial selection* 
Moreover, he demonstrates the idea of sexual selection fa 
one of its bearings I have therefore considered them of 
sufficient Interest to be made public, as It appears Any 
have hitherto escaped notice 

" When two animals am matched together, each remark¬ 
able for a certain peculiarity, no matter how trivial, thptfp 
is also a decided tendency In nature tor that peculiarity 
to increase, and If the produce of these animals be sec 
apart, and only those in which the some peculiarity is Mat 
apparent, be selected to breed from, the text gene rat io n 1 
will dooms it In a still mars remarkable degree, and so 
on, till at length the variety I designate a trudj Is fo rmed, 
which may be very unlike the origfnAr type-" . * "It It 
worthy of remark, however, that the original and, typlfw 
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fMi inul if in ftp* iftsamrft kept up by the 
~il nu^fl* by which ft true breed la produced , 
foffla of « spades 1* Wfg*sstfoi*»Wy better, 

. itj w al m wf hfttdta then any modification of that, 

1 ^Jtd* M fthe saws*! passion* excite to rivalry and 
" Jhfd the stronger ****** always prevail over the 
tile tatoi in a spots of nature, la allowed but 
Pttuolties of continuing Us lose In ft large herd 
_ r ,t)a strongest bull drives from him all the younger i 
'4Uli weaker Individual* of hi* own aex, and remains aole ' 
matter of the herd, to that all the young which are pro- 
metA must have hod their origin from one which poeaesied 
the maximum of power and physical strength, and which, 
aMsequent^, in the struggle for existence, was the best 
Me to maintain his ground and defend himself from every 
/fnamy In like mannert among animal* which procure 
tMr food by means of their agility, strength, or delicacy 
'of sente, the one best organised must always obtain the 
.greatest quantity, and must, therefore, become physically 
jtJM Strongest, and be thus enabled, by routing its 
opponents, to transmit It* superior qualities to o groan r 
.number of offspring The same law, therefore, which was 
Intended by Providence to keep up the typical qualities of 
4 species^ con be easily converted by man into a means 
of raising different varieties, but It i* also clear that, If 
man did not keep up these breeds by regulating the sexual 
Intercourse, they would all, naturally soon revert to the 
original type. Farther, it I* only on this principle that 
we can satisfactory account for the degenerating effect® 
•aid to be produced by the much censured practice of 

* breeding in and in ’ There would almost seem, In some 
species, to be a tendency, in every separate family, to 
some particular kind of deviation, which is only count' r- 
■acted by the various crossings which, in a state of nature, 
must take place, and by the above-mentioned law, which 
causes each race to be chiefly propagated by the most 
typical and perfect individuals ’’ (pp 45-46) 1 

On the suggestion of Prof Censor rwart, the above 
quotation was submitted to Mr Francis Darwin, who has 
kindly informed me that he agrees with my remarks in 
general, but b unable to slate definitely the identity of the 
author 

In hit Introduction to the “ Origin ” Darwin notices 
several such 44 anticipations,” but no reference is made to 
Blyth’* name In this connection 

It seems indeed strange that Darwin should have been 
unacquainted with this article, and, what appears stranger 
•till, that Blyth himself should have failed to direct atten¬ 
tion to his paper, or that there should be no mention of 
those passages Jn cither Darwin’s or Blyth’s corre¬ 
spondence Mr Francis Darwin has, however, indicated 

More Letters," I , p 6a) that much of Daiwm’s torn- 
spondsnee with Blyth has not been forthcoming This is 
to be regretted 

Curiously enough, In a letter to LyeJJ, Darwin says — 

‘ 41 Blyth says (and he is in many respects a good judge) 
that hla idea* on species are quite revolutionised " 
f * Life and Letters,*' 11 , 1887, p 316 ) 

At this juncture the question naturally arises, vix , Is 
the Edward Blyth of the article the Edward Blyth of 
Calcutta? On turning to Grotr’s "memoir” (Journal 
Asiatic Soc Bengal, August, 1875, part il , supplement), 
we find J(p s) that Blyth contributed to both Louaen's and 
Cbarlesworth’i series of the hiagaaine of Natural Hutory 
from the year 1833 From the titles of the various articles 
wfcidh appear under Edward Blyth** name In Louden** 
Magarine, there Is no evidence to Indicate that all these 
contributions did not originate from the same writer On 
r Crots*s evidence we are therefore justified in concluding 
that our author is the naturalist who afterwards made 
himself famous by his writing* on, and profound know¬ 
ledge of, the mammals and birds of India. Moreover, this 
acmchitlon is substantiated by our author’s address, given 
‘In the same volume,of Louden in several instances as 
** Tpoting, Surrey," and we barn {" Diet National Blog., 

* London, 106 , vol, v , p 376, art. Blyth, Edward) that 
Myth purchased a druggist’s business at Tooting on 

of age 

Mr I Ritchie, of the Royal Scottish Museum, has 
" to me that Blyth, in 1859, may quite^easlly have 
what he had written twenty-four years 
1 TfcAalles la this quotation an Blyth t 
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previously, the more so as he failed in the true application 
of his principle " The association of his lotas with 
those of Darwin would, therefore, be Incomplete or 
entirely wanting 

Though Blyth seems clearly to have recognised the pritt- 
ripk of natural selection, he fails in its true application 
lg jtnat he regards feu 44 principle " as operating for tha 
conservation rather than the progression of the type, 
where a* the two really go hand In hand, the one being 
a complement of the otner In the successive stage* m 
evolution Moreover, proof of Blyth \ inability to recog¬ 
nise the logical issue of his theory li exhibited In some 
of his remarks, which appear to disagree, or ere incom¬ 
patible with, one another For instance, it Is hard to 
reconcile the sentencr commencing 41 Farther," and end¬ 
ing 11 breeding in and In,” with some of his previous state¬ 
ments 

Blyth was a staunch supporter of Darwin's views, and 
his eaily theorising* are of interest in connection with his 
projected work on 44 The Original ion of Species," which, 
nowtver, was never completed, even in manuscript form 
(Grote, loc cit , p xivj H M ViCKEia 

8ia Princes Street, Edinburgh, February 3 

Tbs Sailing-Flight of Birds. 

In Natur* of February 2, Mr Mallock remarks that 
the skjmming of some birds near the suifuce of the waves, 
where the variation* In the velocity of the wind are great, 
may be dependent only on the inequalities of a horizontal 
breeze, and that an upward eunent is not absolutely 
necessary My own observations have led me to the lon- 
rlusion that whenever a bird glldi 0 for any distance with¬ 
out losing altitude he is, no less than the soaring kite 
or cagte, utilising an upward current of air But it is 
possible that Mr Mallock mav be thinking of the albatross, 
who is perhaps without peer in hit* power of profiting by 
the vagaries of tile wind Unfortunately, I have had no 
opportunities of observing the albatross, and from those 
who have 1 get very conflicting accounts, some maintain¬ 
ing that he will glide for long distance under conditions 
which make it almost certain that the wind is horizontal, 
others holding that, though he brings the ait to greater 
perfection, he docs nothing different in kind from what 
tfle guli, that hangs with outstretched wings over the stem 
of a steamer, Is able to achieve 

My object in writing this is to urge nny of your readers 
whose good fortune gives them opportunities of watching 
the Albatross on the wing to mftkt run. ful observations on 
till* very interesting subject F W Headley 


I agkui with Mr Headky that observations of the 
various conditions under which flight with fixed wings tan 
be accomplished arc desirable, but it i» quite as important 
to determine the motion of the air in any particular case 
as to observe the behaviour of the bird 
In the case of a bird skimming close to the surface of 
waves the action is presumably that sketched below To 



appreciate this properly, regard must be had to the vertiul 
motion of the air in respect to time as well as to the wave 
surface It is assumed that the speed of the wind li 
greAter than that of the waves and that the bird is flvlng 
to windwards In these circumstance*, the mean velocity 
of the air is less In the lee of each wave-* rest than it is 
on the windward slope (Indeed, when the waves are steep, 
the flow on the lee side may be reversed) 

If a bird follows the course indicated by the dotted 
line, it gains, not only from the ascending current off the 
windward elopes, but also from the Increased velocity ijt 
can acquire by dropping to a low level in the slower wind 
to the leeward of them 

The question of possible flight by variations of hori- 
Moptal velocity ho* been treated by Lord Ravleigh and Mr 
R E Fronde _ A Mallock 

In the flight of birds, besides the change in the Inclina¬ 
tion of tha wing planes noted by the Rev R Abbav In 
Natuu of February q, there must surely be some move¬ 
ment afther of the wing, toll, or body which takes the 
place of the screw of the aeroplane The seagull, for 
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Instance, gives an occasional quivering motion to one or 
both wings which Is dearly perceptible to the unaided eye, 
although propulsion and change of position relatively to 
air currents seem to be accomplished by strokes of the 
wings resembling sculling strokes 

It is not the birds, but certain insects, which exhibit 
quiverings of the wing Imperceptible to the eye* The 
hoverer-fly, Syrphus, for example, can remain In one spot 
In the air while the wings are vibrating at such a rate as 
to be invisible, and at the approach of danger, or at will, 
It may suddenly by some movement, also invisible, transfer 
Itself to a distance of a yard or more, and there continue 
the wing quiverings, which maintain the body almost 
stationary 

Is not motion in all flying and swimming things attained 
by presenting the wings or Ann at a suitable angle to the 
air or water, while at the same time giving a pro¬ 
pelling motion to the tail or dorsal fln and body, and also 
by a sculling motion of the wings or side fins, In the case 
of some insects and fishes, Invisible to the human eye? 

Dei by, February 9 Edward D Hearn 

Demonstration of Paltier and Thomson Effects. 

Tin following method of demonstrating the Peltier and 
Thomson effects may be of Interest In rig 1 the current 

C asses through an Sh-Bi-Sb bar, the points of contact 
elng amalgamated to reduce the resistance Two coils 
of No 36 covered copper wire arc wound on the bismuth 

A b 




one near each junction, and by means of the leads A and B 
are placed in the gaps of a metre bridge, and a balance 
produced On passing a current of 1 ampere through 
the bars, one junction is heated and the other cooled, 
which is indicated by u galvanometer deflection of about 
40 mm due to the change in resistance of the copper 
coils The direction indicates a halting where the current 
flows from Sb to Bf, ind vtcc versa 

Fig 2 shows a similar arrangement for exhibiting the 
Thomson effect The bent iron rod is heated to 1^ heat 
at C, and the ends A and B dip into vessels of mercury, 
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thus ensuring a large temperature gradient On passing 
a current of 10 amperes in the direction ACB, AC is 
wurmvd and C B cooled, showing that the Thomson 
coefficient is negative The part KF must be packed In 
asbestos wool to prevent heating disturbances from out¬ 
side S G Staruno 

Municipal Technical Institute, Romford Road, 

West Ham, C , Ja nuary a 8 

Tba Formation of ftpherea of Liquids 

In conducting Plateau's experiment for the formation 
of spheres of liquid in a medium of equal density, It Is 
still customary to use oil of some kind in a mixture of 
alcohol and water The following method will be found 
*jch simpler and moro effective A glass beaker about 
10 cm diameter and i< cm high Is filled with water at 
aa° C to two-thirds of Us height By means of a pipette, 
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too c c of ■ aolutkm of 30 grams- of 1 
i litre of water are discharged at the 
beaker, so aa to form a lower layer iHghdf 
the water above A largo funnel furnished with «; 
and having a stem i cm or more In diameter, ft .iff 
placed centrally in the beaker so that the item ttmiMfte 
about 7 cm from the bottom of the vend. A qtfl 
of commercial orthotoluldine, at a temperature less AM 
aa 0 , Is poured into the funnel, and the top turned so pi 
to allow the liquid to flow gradually into the water. A 
sphere of orthotoluldine forms on the end of the stem* the 
growth of which resembles that of a soap-bubble blown 
from a pipe* 

It is quite easy In this way to make spheres 6 or S cm* 
In diameter, and the red colour of the orthotoluldine 
renders the procedure visible from a distance* The funnel 
may be lifted out and the sphere left floating In the 
water, and on surrounding the beaker by a square glaaa 
vessel, also containing water at aa°, the true spherical 
shape of the drop Is seen If the beaker be surrounded 
by cold water at 15°, the sphere will elongate in its hori¬ 
zontal diameter and sink, whereas If tne surrounding 
water be at 27° or more, a vertical elongation will take 
place, and the sphere wilf rise and attach Itself to the 
surface of the water in the form of a hanging drop This 
behaviour la due to the fact that orthotoluldine and water 
ore equal in density at 33°, but owing to the former liquid 
possessing a higher coefficient of expansion, it becomes 
less dense than water above aa°, and more dense at a 
lower temperature 

It may be added that all the usual experiments with 
liquid spheres can be carried out In the beaker, and the 
method of formation has the advantage that a sphere of 
anv desired size may be formed by closing the tap when 
the requisite quantity of liquid has run out In the course* 
of a general .investigation of liquids which are lighter or 
denser than water, according to temperature, the writer 
has found several whirh may be made to produce spheres 
at certain temperatures in the manner described, but ha* 
found orthotoluldine to be best suited to the experiment 

Char R Darling 

City and Guilds Technical College, Finsbury, E C 

Colliery Warning*. 

I havk read the letters which have appeared on this 
subject with considerable interest We have two theories 
before us Both theories connect the presence of fire¬ 
damp with changes of atmospheric pressure, but the* one 
considers a time of high pressure ns being most likely to 
cause an out rush of gas, whilst the other regards a falling 
barometer as the period of greatest danger It does not 
soem at all reasonable to suppose that the atmospheric 
pressure would coinorew iht rock and force out the ga» 
as the Author of the Warnings suggests Rather would 
air enter the rock cavities In such circumstances The 
tendency for firedamp to escape during a falling barometer 
would be greater than during a rising barometer, but the 
evidence only shows a very slight connection to exist 
between the rise or fall of the barometer and colliery 
disaster* 

The firedamp generated In certain coal measures exists 
In the rock, apparently, under considerable pressures, and 
Its escape does not appear to be Ukely to be much affected 
by atmospheric pressure changes The Author of the 
Warnings remarks —" There was a time when no one 
guessed that tho earth's surface was always on the , 
move " In -colliery districts the earth's crust !■ 
always on the move, owing to the colliery workings them¬ 
selves This movement Is not a bodily oscillation-—It la* 
an Actual rending of the strata for some distance below 
as well as above the team being worked W it not 
likely that it Is to the formation of fissures In the rock 
In this way that the gas owes Its liberation ? Considerable 
■paces may also be formed by the* settling and creep In 
front of a working face, the firedamp would collect in 
such spaces and be forced out by further settling. At any 
rate, It seems clear that the escape 6f firedamp in quantity 
is more likely to be the result of some local change rather 
than to changes of atmospheric pressure. 

R M Dkklet 

Inglewood, Longcroft Avenue, Harpeiglen, 

February 3 
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it&tHAPmCAL INSTITUTE AT 
PARIS. 

don of the Oceanographical Insd- 
aris, which took place on January 33, 
<*hr the completion of the foundation of 
of Monaco’s Institute In Paris and Monaco, 
afl era in the history of the science of oceano- 
If Britain led the way in initiating the 
tic scientific Investigation of the sea by the 
1 of the Challenger expedition in 1874 under 
tfta leadership of Sir Wyville Thomson, and by the 
publication of the results of that remarkable expedi¬ 
tion under the direction of Sir Wyville Thomson and 
Sir John Murray, no country or individual has done 
More to establish oceanography as a science than His 
Se ren e Highness the Pnnce of Monaco 
Mr. J, Yk Buchanan has for so many years been 
associated wltu the Prince ctf Monaco and his oceano¬ 
graphical researches! and one sees as an outcome of 


| F10.1 -Vw of tb* OctuognphicaJ liutmitc at Pan*. 

his influence the present methods of the physuo- 
ctmmlcal investigations, that are being carried out 
6n board the rttneesse Alice, in the museum at 
I Monaco, and the institute In Paris This valued help 
and guidance the Prince has recognised, not onl> 
‘conferring on Mr. Buchanan the Order of St Charles, 
but also by making him vice-president of the 11 Comitd 

<d* Perfectionnement” , 

Mr. Buchpnan has given an Impression of the Iife- 
iwork of the Prince of Monaoo, which found expres- 
faton In the solemnities 1 connected with the Inaugura¬ 
tion of the Oceanographical Museum of Monaco in 
April last year,* and it is now proposed to add a 
'further Impression of the Prince’s work on the occa¬ 
sion of the Inauguration of the Oceanographical 
Institute of Paris. 

When the Prince commenced to build the museum 
at Monaco he was determined that the institution 
should yield the best possible scientific returns To 

1 Hatum, April 14, toL Inilil , p 191 1 

t /Mfc Novoabtr voL Um , p 7 1 
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ensure this he has created the Oceanographical Insti¬ 
tute of Paris, where courses of instruction to students 
of the university, and public lectures of a popular 
character are given Thus the Oceanographical 
Institute is composed of (1) the “Institut Ocdano- 
graphique” of Paris, and (a) the "Muste Ocdano- 
graphique" of Monaco. The Prince has familiarly 
described the museum at Monaco as the workshop 
or factory, and the institute at Pans as the retail 
house. At Monaco is carried on the work of a labora¬ 
tory, and an exhibition of products of the in an 
interpretative, scientific, and yet attractive manner. At 
Paris there are lectures and demonstrations which, it 
is hoped, will diffuse a taste for oceanography among 
industrious youths, who would ultimately complete 
their studies by personal research work at Monaco, 
and afterwards give their successors at the institute 
in Pans the fruit of their labours Thus the two 
establishments form one institute with an unbroken 
Interchange of work—experimental on the one hand, 
didactic on the other, all co-or- 
‘I dmated and concurrent with the 
same aim—the advancement of 
oceanographical science. 

* The institute, as has already been 
pointed out, is at the same time 
French and international French 
because its seat is in PariB, with a 
French "Consoil d’Administra¬ 
tion ", international because the 
' men in whose hands the Pnnce of 
Monaco has placed the technical 
scientific direction are chosen from 
* the whole world, without distinction 
w \ ’ of nationality, amongst savants who 
are qualified oceanographers The 
Prince himself is president, Mr 
i J Y. Buchanan, FRS, vice-presi- 

JhL , dent, and Sir John Murray, KCB, 

FRS, and the writer, are, along 

.with Mr Buchannn, the British 

v;i^L ■ representatives Among others on 
- this ‘ Comit6 de Perfectionnement M 

arc Dr Jules Richard, who has so 
fljj long been the ihief of the Prince’s 
_ scientific 6taff on board his ships, 

and who is now director of the 
" v" vy 3 |l^ museum at Monaco, which, as Mr 
Buchannn has pointed out, owes so 
much to his “strenuous and un- 
^ selfish work”, Dr Paul Regnard, 

administrator of the institute in 
Paris, Prof Dr K Chun^ of 
Leipzig; Prof Hergesell, of Strassburg, M Forel, 
of Lausanne; Dr. F Nansen, Christiania; Com¬ 
mandant F, A Chaves, director of the meteorological 
service at the Azores, and several others The late 
Prof. Agassi/ represented the United States on the 
committee. It will be seen from these few names 
mentioned how international this committee 1« 

Situated in the heart of the Latin quarter, in Rue 
St Jacque, the institute is destined to fulfil an im¬ 
portant fdle in the educational life of Paris The 
site chosen is the old property of the "Dames de 
Saint-Mlchel," which was acquired in 1906 by the 
University of Paris with the help of the Shite, of 
the city of Paris, and of the Prince of Monaco, and 
the university ha«? ceded the part occupied by the 
institute to the Prince of Monaco. 

In selecting M. Ndnot as architect, the Pnnce has 
been able to combine art with science in the erection 
of the institute at Paris. 

The central feature of the Institute is a large 
lecture theatre, accommodating eight hundred people, 
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in which ft rs intended 
lectures on oceanography Hils large lecture tiieatre 
it ingenioukly combined with a smaller one which 


to^ve courses ipf popular 
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is suited to accommodate eighty persons and is 
buitable for conducting systematic scientific courses 
of lectures to university students The auditorium 
of one theatre fanes that of the other * 

and the screen Which forms the lan 
Itm screen for each theatre divides 
the one from the other The small 
lecture room also forms additional 
Seating accommodation should the 
taigc one be at any time rowded 
fhe adminwtr itor of the institute is 
Dr Paul Rcgrard who has for many 
years been associated with the 
Prfhce s work His house forms part 
of the building so that the adminis 
trator is always on the spot Under 
him ire three professors—Prof 
Berget for the study of physical 
ocean ^raphy Prof Jotibain for bio- 
logical oceanography and Prof 
Portier for the study of physiology 
of marine animals and plants Each 
profess r has a very comfortable 
private room of his own and at 
tached to it a large well-eouipped 
laboratory with every scientific re¬ 
quirement and even many scientific 
luxuries including a spacious and 
well fitted photographic dark room to 
each of the three departments These 
private laboratories are each large 
enough to accommodate several re¬ 
search students if the professor of the 
department so desires There are 
beside* a few small laboratories 


the im port ant ftffay tfc* 
museum at Monaco * TWtttarffe 
far aquaria ohe contain* four kwrig 
other i* to eofitam * l 
smyil^aquj^^wfaaw^, 

ing chamber and theaS"fion5T!jtf 
novel and hrteffN&ksg part of tbs 
stitution and doss fay is a 
ton urn for tin disposal of 
waste products There is an i 
mechanic** workshop, fitted op 
every possible requ irement and In 
charge of a capable mechanic tt fib t 
French Navy Already, as an ta- 
ample of work that can fae dens' tn 
this workshop, it may he m snd on ed 
that a, small sounding machine, 
which ts used on board one of tfee 
Pnnce s ships was entirely cert- 
btructed here 

There ft also a special room fitted 
to contain some 96 000 lantern slide* 
The secretariat is an Important 
part of the institution as well as a 
handsome council qfuunber In which 
the Con set! d’Administration and 
the Comitf de PfarfecttaiAement 
meet The secretary’s room is deco¬ 
rated in a very beautiful and original 
manner by a young artist M 
Luugier who has passed several 
years studying in the museum at 
Monaco at the Sorbonne and at 
Roscoff He has thus become tho* 
roughly familiar with the forms and 
colours of many living marine animals and plant* 


repn 

a scene below the sea «o that the secretary Hves to a 



which are ifct apart ter specialists of any nationality ] veritable aquenunwwonderful molluscs* crurtafcam 
to cirry cgt any special research ] and strange fish swimming round among rode* ana 

vjhere 14 a good library which wiB be subsidiary to ] waving sea weed and the wtadle olmNhf In lk 
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tba c*Du»g in which u 
its outstretched arm 
nchly but gracefully ornate 
cture theatre is 
architecture with fine panels 
, who has accompanied the 
0 fincest* Alice during several 
ie ®a3W*terranean and tropics but 
panel represents oceano- 
opar a ttaa d ** 1 he deck of the Prmcesse Alice 
torn taldfl^ete "board of a trawl and a trap 
'Ita deep bdfi Hwlwr represents a whale boit 
hgt «tbi Pthtm who Is fast to a whale A 
rymati the** Mon of the larger material 
m l*vl Miban^R of the ship while a fourth 
Aner wdrk taqf earned out below inside the 
* Mhoi a tory w 

hi ft gftra t i an wfts pr es ided over by the Prince 
Beta* ttmee If sMAwas graced by the presence 
-ft# ta Pre« 4 eot of ta Republic M FalliAres and 
fttafty fMbbm of the Qpvernment and by Ambassa 
dftnmd Mmisters of $OrMn Powers at Pans fhcrc 
•We also the nstbet of the Conseil d Admimstra 
Aba tod of the Ccehltf de Perfectionnement A 
mf of honour, fbrawf from the Republican Guard 
f& Sd tbe s tre et s fUtsWi the building and the band of 
the Republican Guard played the Marseillaise and 
thr Mooigaaque natural anthem as the President of 
tkq Rapoboc asd the Prince of Monaco entered the 
tests theatre 

The proceedings were opened by an eloquent address 
fy the Prince of Monaco who pointed out that the 
Opening of the institute was the crowning of the work 
bft had devoted his Ale to during the last twenty five 
ye ar s. He then proceeded to give an account of the 
atm end objects of the museum and institute which 
tape already been given in the pages of Nature 
he gave the reason why he had chosen Paris 
at the seat of the institute and it is best to quote the 
mace's own words in fals fine peroration wnich left 
tf <kep impression oo the audience 

5l J a! ebbttl trtfte cap tale pour y central ser mon 
cSUVte c est oss Paris a gagnl la reconnaissanco du monde 
is tstt e em e l rn b ores Tul dowent un rayon nement n 
OSamrsbb ba arts oat chez lu une do feura plus 
gAnsniiBSM patrfa* la science lu do t 1 aff ranch lament 
OU Outre a U pexnds de» champs sons homes M s 
tbt ami para aw certanas Ames demeurent toujoun 
POMS 1 mflusaes at I atmosphere ou sont ndes leuri 
*^nallfafl aftatton* at oh fours vieiUes tendresses sont 
O ta 0b dss peines ont fortffli leur courage et ou lei 
eMtmgeooes da to vie out orient* leurs efforts 
“Le musAe ocdsaographiqtra de Monaco temble un 
tttsMu uteri sur b cite a*c des nchessei extrsites d 
lens bs abtmes, js I ai donnl com me une arche d alliance 
aim savants <b tom let pays 
** Lbttflcs ob nous somrass recueUltra la qu ntessence 
da trwafl Habsrl par 1 oolanograph que qui planer a 
MWW* wr re rests domains umveniture ou mil eu du 
vAft Anndisnnt 4 a b science Et je le confie A cette v lb 
4b ParU qul mb erne gnl b travail et dont 1 esprit et b 
fiatf art n SOU vent ding* 1 «spr t et b cesur de lnumamtl 


1 sspr t et b cesur de lnumamtl 


Prices was fpilot 
re de llnstructton 


M Maurice Faure 
|ue speaking in the 


m de rlnst ruction Publlque speaking in the 
\ of the Government who eloquently thanked the 
* an behalf of France end the University for his 

tap who spoke were M Armand Gautier 
lint de 1 Academic des Sciences and M Liard 
ecteur k I'Academie de Paris as well as M 
sr, dlrecteur du Museum d Histoire naturelle 
tally M Henn Bourse aide-de-camp to the 
ft of Monaco gave some very excellent photo- 
ts end kjnefUatograph views of work on board 
Vbcms AMc* These included some very mar 
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vefious ooAoar photographs of hvmg invertebrates tat 
had been gatfeid during some of the cruises—the 
most striking of which was a brilliant physaka 
glittering with translucent violet in the sun The 
kinemotograph also showed the movement of the 
physaka In a glass tank William S Bruce 


THE OBSERVAIORY AT MESSINA 

T N connection with seismological investigations, 
E Italy is the possessor if a prestige which we 
trust will grow It was the first European country 
in which the study of earthquakes received special 

- H J i __. 1 . _• . . 


was the first journal ever issued which de alt specially 
with hypogemc activities The work commenced m 
Italy was extended m Japan and at the present time 
every civiksed country in the world has established 
earthquake Observatories and recognises the scientific 
and practical importance of what is now a new 
science From the knowledge we now possess of 
earthquake motion new rules fend formulce for the 
us* of builders and engineers have been established 
Ihcsd have been extensively applied and we see that 
the new &£P e * of structure withstand violent move 
ments wdSle ordinary types in their vicinity have 
failed The new science has already justified its 
existence bv thus minimising the loa* of lie and pro 

a A side ikiue of saiMnometry has led to the 
sation of faults on railway lines and to alterti 
tions in the balancing of locomotives The result of 
the latter tias been to reduce the consumption of fuel 
Now we know that m whatever part of the world 
we live it is possible to record large earthquake* even 
if their origins are so far removed as our antipodes 
These teleseismic records have increased our know 
ledge respecting the intern r of our planet thrown 
light upon the cause of certain cable interruptions 
indicated suboceanic regions where depths are chang 
Ing and have had a ff r reaching importance in many 
other directions both sc entific and practical 
Although we now know thit pr cticil osmometry 
is open to everyone still there arc particular sites 
which seem more suitable than others for particulir 
investigations 

The popularity of the seismologist would be en 
ha iced if like the astronomer he had the power to 
predict The latter tell* us exactly when we shall 
se* the next eclipse of the moon We stand outside 
our door at the appo nted time the eclipse takes place 
and we are again reminded of the security of astro 
nomical calculations Whether the eclipse did or did 
not occur at the minute specified so far as the gener 1 

C ublic are- concerned might not matter \ery much 
ut it would matter if the eclipse really meant as it 
was supposed to mean In the Middle Ages a portent 
of a great dwaster What the public imagine thev 
would like to know about an earthquake is the time 
at which ft might occur If this could be stated afid 
at the same time something about the character of 
the expected disturbance in earthquake districts seig 
mology would be kberally supported Astronomers 
have received the support of nations since the da\s 
of astrology while seismology h in its childhood 
seeking for more extended recognition and it is onlv 
as this is afforded that the public should look for 
replies to their difficult inquiries 
Through the Straits of Medina there is a fault or 
line of faults in the earth * crust and from time to 
time as In 1783 and in xqo8 along these sudden 
yielding* have taken place It hag been suggested bv 
many sefanologists that before such reliefs of strain 
take place a measurable amount of rock bending tnav 
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be produced; rock-yleldlng or dutbrtfonof this char¬ 
acter teems to have been measured in California 
before the earthquake of 1906, which ruined San 
Francisco and other towns. 

With properly equipped observatories on two sides 
of the Straits of Messina, the existence or non¬ 
existence of such brady-seismical movements might 
be demonstrated and limits be recognised which pre¬ 
ceded a crash Kovislegethy has suggested other 
lines dependent upon the hysteresis of rock masses, 
along which we might conduct investigation which 
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The extent of this damage is AMhNk 
panving figun s. If It is only M aceotult 1 
position of thL observatory I feel certain that it 
wish of all seismologists to see it restored 40s* 
equipped to extend its useful work. J. Miudh 

*- — ■ ' m ** ** ^ 

SYNCHRONISATION OF CLOC&&. 

D URING the past two year* B committee ootitlcu 
ing of the following members of the British 
Science Guild, Sir Hugh *>lh Bart, Hon. Sir John 
Cockbum, *KLCtM.G (chairman^ 
Sir Norman Lookyer, K.CB„ 
F.R S 1 Major O'Meara, R.B.* 
C M G. (representing H.M. Post* 
master-General), Si r Alexander 
Pedler, F.R S., Dr. F. Mollwo 
Perkin, Prof. J Perry, F*R,S , $ir 
William tRamsay, KCB, F.R.S** 
and Mr. St John Winne, has been 
engaged upon the consideration of 
a problem which has often been re* 
ferred to in the Press, both lay and 
technical, that is, the question as 
to how best may be achieved a 
systematic observance of absolute 
Greenwich mean time 
The problem is not altogether one 
affording opportunities for easy 
solution, for, as stated In the re¬ 
cently published second annual 
report of the committee, it is 
apparently beyond the power of 
human I ngenuity to produce two 
clocks which will go together for 
one week Nor is the problem m 
new one In past years there have 
been many endeavours to utilise the 
services of electricity for the correc¬ 
tion of clocks so that a number of 
such mn> be uniform in their indi¬ 
cations Some time about 1840 
Alexander Bain devised an elec- 
trically-dnven pendulum, the prin¬ 
ciple of which was adopted by Mr. 
R L Jones, of Chester, to cause 
the pendulums of a group of clocks 
to beat in- sympathy with a regu¬ 
lator, a bystem of synchronisation 
which met with some degree of 
succe&s, but which was very limited 
in scope Since that date the 
problem has been investigated by 
many with varying degrees of 
success 

Greenwich mean time has been 
for many years, and Is yet, the 
standard time for Great Britain and 
Ireland, and the facilities afforded 
by the network of wires under the 
control of the Post Office authorities 
Jiave been made use of for the dis¬ 
tribution of standard Arne to those 




Ttu M«du ObMtvatary btfon and after the Earthquake of December 18 , igol. to whom the possession Of means 

for ascertaining at any moment 

may possibly lead to the prediction of disaster The exact Greenwich mean time is a tine qua non Thd 

dividing line between CaJabna and Sicily is a theatre distribution over the wires has hitherto resolved Ustlf 

of hypogcnic activity, and is a place above all others into the transmission from Greerfwlcb Observ atory- *^ 

in Tlurope to be watghed and studied carefully As a where the standard mean tune solar clock is corrected 

site on which to make investigations respecting ccr- daily about 9 am. to accord with the results « 

tain changes which are taking place beneath our feet preceding nocturnal stellar observations—of in #66* 

^ is of importance nftt only to Italy but to the world trical signal to the Central Telegraph Office in 

We see from a paper we have recently received that London, whence It Is radiated over the telegraph Wy* 

the observatory at Messina in 190ft suffered severely, to offices In distant towns, and thence over aWct 

the disaster be)ng chiefly due to tHe fall of a tower circuits to the subscribers who requite the intelUgfenc#* 
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1 bte'temporarily connected to the 
circuits Th» a switch The Greenwich 
tatnarafcted to* the Central Telegraph Office 
> hour, and It it therefore available for the um of 
p arto tu in London as require it, some few of 
Who*) exists 

For the temporary connection of the wires converg¬ 
ing on London, which are normally associated with 
ttSttraph apparatus, to the Greenwich wire, a unique 
automatic switching device, called the Chronopher, 
Is hi Use, a portion of which has existed since the 
early days of tne telegraph companies. The apparatus 
consists cf a multiple switch the movements of which 
are govegied hy a dook which, by means of certain 
dtctHC&l contacts, is arranged to operate the switch 
at the proper time The clock itself is automatically 
co rrec te d or synchronised by the Greenwich signal, 
and thk dock, which seems to be coeval with the 
CXtrenopfor, in common*with certain others of a 
similar type, is probably one of the earliest successful 
endeavours to achieve automatic synchronisation, by a 
system which seems to hive been introduced by Mr 
<!, V Walker, of the Electric Telegraph Companj 
About 1876 Ritchie, of Edinburgh, introduced art 
improvement on a synchronising system (as distin¬ 
guished from a sympathetic system), invented by Bain 
In 184a, and later appears to have improved on 
Walker's system, and many clocks synchronised on 
this principle, as well as Walker's, one of which is 
vet used at Aldershot for military purposes, are be¬ 
lieved to be still in use. 

There appear to have been one or two other s\n- 
chronUlng methods introduced during the past few 
decades, but with the exception of the Standard lime 
Company, the operations of which are confined to 
London t and a system invented by Mr Lund, none 
seems to have achieved a large measure of success, in 
fact, the Greenwich time signal transmitted by the Post 
Office Is, in general, used to drop time ball, fire guns, 
or to give other visible or audible signals, the correc¬ 
tion of clocks being performed by means of human 
Intervention A noteworthy method for accomplish¬ 
ing the latter Is that introduced by Sir George Airy, 
sometime Astronomer Royal, which is still used by 
the Admiralty for correcting the standard clocks at 
their various dockyards Each clock, in addition to 
its ordinary compensated seconds-benting pendulum, 
is provided with an auxiliary free pendulum, arranged 
to swing behind the clock pendulum Normally the 
latter is latched to one side on a trigger which, at the 
proper time, is released bv the Greenwich signal 
When both pendulums arc swinging, observations 
are made to ascertain the phase relationship, and a 
current of electricity is passed through a fixed elec¬ 
tromagnet in such direction as to attract or repel the 
poles of a permanent magnet attached to the clock 
pendulum, thereby accelerating or retarding the latter 
until both pendulums are swinging in synchronism 

The British Science Guild Committee, however, 
mentions that the correction of clocks by hand is 
quite out of date and untrustworthy, and is unani¬ 
mously of opinion that borne form of direct physical 
control of public clocks by electrical synchronisation 
signals from a central time Authority Is essential 
It seems strange that in a citv like London, the 
largest in the world, And the most important com- 
ifiercially, where exact timekeeping would seem to 
he of the utmost Importance, there should be so few 
docks really to be relied upon. The committee refers 
4 b “Big Ben,” which automatically reports Its time¬ 
keeping performance to Greenwich Observatory, and 
the large clock In the portico of the old Post Office 
ht $t Martin We^Grand, which is already -electrically 
synchronised, ag being probably the two large public 
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clocks in London which can best be relied upon to 
Indicate Greenwich time. 

The committee has approached the London County 
Council, the City Corporation, H M Office of Works, 
the Local Government Board, the Post Office, and the 
various railway companies, but the response to its 
inquiries seems to be very discouraging It appears 
that the question is treated rather apathetically by 
all save the Post Office authorities, who alone appear 
to realise the unmense importance of the matter, and 
who have, within recent years, adopted a simple 
system applicable for the correction of large and 
small clocks, as well as public turret clocks, and 
who are extending the system as circumstances 
permit It is stated that the cost of synchronising 
apparatus is small for any sue or type of clock, 
so that it is possible that one of the main objec¬ 
tions to the use of the Greenwich time signal, as 
at present transmitted, Is the amount of the sub¬ 
scription to the Post Office which it involves It is 
tJ be hoped therefore that, If the synchronisation of 
clocks is to be effected to any considerable extent, 
the authorities will see their way to provide a syn¬ 
chronising signal at a rate which will not appear to 
be prohibitive to those who have public clocks under 
their control 

It is clear from other reports which have appeared 
from time to time in the Press that municipal authori¬ 
ties and the public are not quite so apathetic as it 
might appear at first sight, for recently, public clocks 
have been installed by the local authorities at Aber¬ 
deen and Sheffield, and are about to be erected at 
Liverpool and at Taunton, which are, or will be, all 
electrically synchronised to Greenwich time The fact 
that most of the makers of electric clocks, too, arrange 
for their master or controlling clocks to oe syn¬ 
chronised as required, seems to indicate that they 
appreciate the feeling that there is some public 
^demand in this direction 

The committee makes a comparison between the 
practice in this country and the practice abroad, where 
the importance of correct time seems to be more fully 
appreciated than here, but, no doubt, although pro¬ 
gress In the matter has been somewhat slow in the 
past, given a reasonably cheap synchronising service, 
London and the rest of the country will ere long 
aw'ake to the fact that, ns the committee expresses 
It, a meretricious clock is equilly ns dangerous as a 
false vard measure, and then the obseivnnee of abso¬ 
lute time, once fairly started in operation, will be a 
recognised factor in our daily existence 


JULIUS WlLHEI M BRUIIL 

I T is with much regret that we have to record the 
death at Heidelberg, on February 5, of Prof. 
Bruhl, the distinguished chemist He was of Jewish 
parentage, and was born at Warsaw in February, 
1850, and studied from 1868 to 1873 nt Zurich and 
Berlin In 1873, on completion of his studentship, he 
became assistant to Prof Landolt at Aachen, and in 
1879 was appointed professor in the University of 
Lemberg, which chair he resigned in 1884 on account 
o* ill-health brought on by the unsuitability of the 
climate After some sojourn at Frnburg (in Breisgau) 
hp was induced by Bunsen to transfer his services to 
Heidelberg, where, in 1887, he became honorary pro¬ 
fessor in the high school, and took over the private 
laboratory of Prof Bernthsen, who had then entered 
the service of the Badische Anilin und Soda-Fabrik at 
Ludwlgshafen In 1889 he commenced lecturing as 
Bunsen's representative, and was given full title ns 
honorary professor m 1908 Brum's contributions to 
science will be appraised In due course they are 
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numerous end Important and cover a wide range of 
subjects* chiefly on the border-land of physics and 
chemistry. Hb main work* and that with which his 
name will be always associated* h unquestionably his 
exhaustive and protracted series of researches on the 
relationship between the refract!vity and the chemical 
constitution of organic compounds. Following the 
pioneering work of Gladstone and Dab in this 
country, Bruhl made this subject for many years 
essentially his own* and he has always been regarded 
at the leader and chief authority in this branch of 
physical chemist™ It will be remembered that he 
was the first to bring optical evidence to bear upon 
the question of the constitution of the benzene “ ring ” 

Bruhl first made his mark in 1880 in that depart¬ 
ment of physical chemistry In which he laboured with 
such conspicuous success throughout the latter part 
of his life. His predecessors in tbn field had prepared 
the way by showing that some relationship existed be¬ 
tween refractivity and chemical composition, but real 
progress only began to be made when, by his re¬ 
searches, he showed that the mode of linkage of the 
Atoms, • e. the chemical constitution, was all important 
in determining this physical property of the chemtcal 
molecule Following up the fruitful line of work thus 
opened out, he showed further, that not only could the 
degree of unsaturation of an organic compound be 
determined by the refractivity method* but that the 
Apparent anomalies between observed and calculated 
•result?* were referable to the relative positions of the 
unsaturated groups, and so he invested the method 
with increased powers as a means of attacking the all- 
important problem of chemical constitution Not the 
least important application of his method, and one 
which he himself developed towards the end of his 
caieer, itf the determination by the optical method of 
(he constitution of tautomeric compounds In solution— 
a problem which eludes ordinary chemical methods It 
was this and other developments of his labours whid^ 
brought him Into contact with the researches of the 
Late Sir William Perkin, with whom he was in con¬ 
stant communication and who had the greatest admira¬ 
tion for his work Perkin was, in fact* attacking this 
and analogous problems by his method of magnetic 
rotation, and the influence of the two pioneers upon 
■each other's results is acknowledged in their scientific 
publications 

A few years ago Bruhl underwent a serious opera¬ 
tion which crippled his activity and from the effects 
of which he never completely recovered By his death 
science suffers a heavy loss, and thts country is 
deprived of a warm friend, for the Heidelberg pro¬ 
cessor's Anglophile sentiments are well known He 
was a familiar figure here* and highly esteemed by 
all who had the privilege of his friendship His know¬ 
ledge of our language, and of English literature 
generally, was both aide and deep* and his chief 
recreation was the reading of the works of English 
poets and novelists Many letters by Bruhl addressed 
to the present writer are distinctly high-class literary 
productions* which would put to shame many of our 
university graduates It will be remembered that he 
%as responsible for the German edition of the organic 
portion of Roscoe and Schorlemmer's treatise He 
gave a Friday evening discourse on hts own sub¬ 
ject at the Royal Institution in May* 1905. He 
was an honorary member of that Institution, and 
the University of Canibndge bestowed upon him 
the honorary degree of Sc D. during one of his 
visits to this country The life-work of Briihl 
furnishes •Another Illustration of the principle, so 
generally ignored here* that practical applications 
Tollow me development of pure science pursued for its 
o« n sake Out of a series of researches prompted by 
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** no Inpnediate practical 
solely with the object 1 
tkular physical property oouH be * 

the solution of Mae of the JriMt IL,-- _ ___ 

problems, there has arisen 'l «nsmd < #t grtMP 
practical utility to manufacturers far the /MMm* 1 
tlon of the purity or the value of JWtoy fmust* dra¬ 
in chemical industry. Thanks Id Brfifct the “f ws etft 
meter" has become a recrarietyf laboratory lpstrt* 
ment for technical as well aS4nr adaptHe pMvgpMu 


NOTES* 

Ths second reading of tits Gadsrnsmt BIB for 
adoption of Greenwich time os the oftclal thae la ftranoa 
was adopted by the French Scoots 00 February id. la 
the discussion of an amendment to 4 m moorne, refer***# 
wo* mode to the Daylight Saving BUI* and U was sug¬ 
gested that the question of laMgudng Gr e en wich that 
into France ought to be defervpg^ Until It Wat know* 
whether our House of Commons wokld adapt the seasonal 
change of tune-standard proppibd in that BUI The 
amendment was, however, refatad by *13 votes to 73, 
and the Bill passed into lay, to take etyct after the Presi¬ 
dent’s signature France will ttoe be brought Into the 
international or rone system o^lme-reckoning* and its 
official time will differ from otber standard times la Iks 
system by a definite number of hours. The time of the 
Paris meridian will, however, be retained for naval 
purposes 

By the instructions of the London County Council, a 
blue tablet of encaustic wore has been affixed to No- 3* 
Soho Square, W , at one time the residence of Sir Joseph 
Banka, who was elected president of the Royal Society la 
1778, and held that office for forty-one years 

The Helmholtz medal of the Beriftn Academy of Sciences 
has, sajs the Revut s&tnUfiqu*, been awarded to Prof, 
von *t Hoff 

Tub annual conversazione of the Institution of Civil 
Engineers will be held on Hiursday* June 29, In the Royal 
Albert Hall 

Tub next meeting of the Institute of Metals will be the 
second May lecture, which is to be delivered in London on 
Friday, May is* by Dr G T Beil*. FR.S, on "Tbe 
Hard and Soft States in Metals " The autumn meeting 
of the institute will be held this year aI Newcastle^*- 
Tyne on Wednesday and Thursday, September so and ax 

Dk C. R. Bbazlbv, professor of history. University of 
Birmingham* has been elected a corr esp o n ding fellow of 
the Academy of Sciences of Lisbon, la recognition of bis 
work on medieval history, and especially oo ths axytocoe 
tlons of the Portuguese 

Ths gold medal of the Institution of Mining and Metal¬ 
lurgy has been awarded to Sir Julius Wernbef, la mcdfeoN 
tion of his great personal services J* the qifraaira—M of 
technological education and in the promotion of Ike hfrVrf 
Interests of the mining and metallurgical profession^' 1 ' 

Tub Bniuh Medical Journal states that. In to 

the request of the Chinese Govemmedt for an Ltonu^pdafi 
commission to proceed to C h ina at an early date to ktotf 
gate the pr esen t outbreak of plague In Montbarle* wad to 
devise means for the p r eve n tion of Its farther j pso nfe tfe 
British Government has Instructed Dr RegtogU £$***> 
one of the medical inspectors of the Local GovqntoiftH' 
Board, to proceed to China at an early 4 kta, 
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tettttrqs 6a 44 Hie Fosall Rem aim of 
fiM AeU* hearing 6b the Origin of Modern BrltUh 
are to be delivered In the theatre of the Royal 
of SutgMMi Lincoln’s Inn Fields, by Prof Arthur 
* fb&tb, at $ (mu on Mondays, Wednesdays, and Fridays 
K hi the fortnight beginning on February ao The lectures 
east designed to tern as an introduction to the study of 
ihfr anthropological collection in the museum of the college 

' 'Tilt Lannelongue prise, founded lest year by Prof Lannc- 
krague, of Paris, has been presented to Sir Victor Horble), 
F R S The prise Is a gold medal and the sum of 300/, 
v and it is awarded to the person who had contributed most 
to t^e progress of surgery In the ten years before the date 
of Du award It Is open to surgeons of all nations, and is 
to be awarded every five years during the annual meeting 
of the^Saridtd de Chlrurgie t 

At the anniversary meeting of the Malacological Society 
of London on Friday, February 10, held (by permission) 
at the Llnnean Society’s rocKns, the following officers and 
council were elected for the ensuing year — President Mr 
R Bullen Newton, vice-presidents, Rev R Ashington 
Bulton, Mr G C Crick, Prof H M Gwatkin, Mr B B 
Woodward, treasurer, Mr J H Ponsonbv, secretary, Mr 
*G K Gade, editor, Mr E A Smith, other member1 of 
the council r Mr S Pace, Mr H B Preston, Dr W G 
Ride wood, Mr HON Shaw, Mr F R S\kr% nnd 
Mr J R le B Tomlin The president delivered in 
address entitled “ A Sketch of the Chief Geological Zones 
and their Mollusca 11 

Thb current number of the Revue scienhfique announces 
the election of the officers for the present year of several 
French scUntlfic societies In the case of the Physical 
Society, Prof L Poincai* Is the president, M B Baillatid 
vice-president, M H Abraham general secretary, and 
Prof Jean Becquerel secretary Prof B^hol has been 
elected president of the Chemical Society M L4on 
Telsaerenc de Bort becomes president of the Meteorological 
Society, MM Lemdne and Maillet vice-president*, M 
Goutereau general weretary, and M Besson secretary 

Tea Katnan Afar a, with the members of the Japanese 
Antarctic Expedition on board, left Wellington, New 
Zealand, on February ix for the Antarctic It is stated 


Halllgar in describing the conditions on the coaat of New 
South Wole*. A permanent southerly ocean current 
having a velocity of about 1 to knots per hour inshore- 
causes a sand movement in the direction of its flow which* 
the heaviest seas or gales only temporarily disturb. 
Observations showed that even the most violent gales from 
the south only reverse the current during their continu¬ 
ance, while the more frequent northerly winds Increase 
Its velocity The run-off of the rivers is not sufficient to 
scour out the river-mouths except in henvv flood, and 
stress is laid on the necessity for so designing harbour 
entrances that the velorlty of the flood-tide entering it 
may be less than that of the llttoial current, In order that 
# the sand in suspension may be carried past the entrance 
Instead of entering the estuary at each tide 

On February S a portrait of Prof W Boyd Dawkins, 
F R S , by Mr W Llewellyn, was presented to the Whit¬ 
worth Mall of the University of Manchester bv a large- 
number of friends and admirers a ho wished to show their 
appreciation of his long and distinguished services to the 
University, the Manchester Museum, and the City of 
Manchester generally The portrait was unveiled bv Prof 
S J Hickson, F RS , dean of the ficulty of science in 
the University, and was received on behalf of the Uni¬ 
versity council by Sir Frank Forbes Adam, C I F , and 
the Vice-Chancellor, Sir Alfred Hopkinson In unveiling 
the portrait, Prof Hickson directed attention to the fact 
that largely through Prof Dawkins's energy and 
enthusiasm the present museum has been transformed 
from the condition of an unclassified local collection of 
curiosities to be an important reference museum, meeting 
the wants of students and teachers, the general Intellectual 
public, as wcU as those workers In science who have to 
rely on trustworthy material for reference He olso re¬ 
viewed Prof Dawkins's contribution to the early history 
"of man, and tho vertebrate pal'eontology of tin* Tcitlary 
and poat-Tertlary ages, ns well as his activity In the 
problems of applied geology Although Prof Dawkins 
has now retired from the chair of geology, he still shares 
the work of the University as an honorary professor and 
as a museum lecturer and member of the committee, and 
thus his retirement from university work Is more formal 
than real 


thqt the only chart of the far south possessed by the 
expedition Is a reduced copy of Sir Ernest ShHckleton's 
map, and that the only means of transport on land consist 
of very light sledgca and twelve dogs A Press message 
from Hamburg states that the German South Polar Ex¬ 
pedition will start from there on May a The expenses of 
the expedition, estimated at 68,000/, have been partially 
guaranteed by Hamburg charterers 

At the anniversary meeting of the Royal Astronomical 
Society on February *io, the following officers and council 
were elected — President, Prof F W Dyson, FRS , 
vice-president^, Sir W de W Abney, K C B , FRS, 
Ifr, E B gnobel, Dr W H Maw, Prof H H Turner, 
F ft S , tveonsrer, Major E H Hills, C M G , secretaries, 
Mf. A R Hlnks, Mr S A. Saunder, foreign secretary. 
Sir David Gill, RCB, FRS , council, Sir W H M 
* Christie, R.CB, FRS, Dt P H Cowell, FRS, Dr 
k A € D Crommalin, Mr A S Eddington, Prof A 
Powtor, F R S, Dr J W L Glaisher, FRS, Prof 
W Hobson, FRS, Mr H. P Hollis, Mr Thomas 
Levis, Prof H F Newell, FRS, Rev T E R 
HbtiHps, and Mr F J. M Stratton 
n At a meeting of the Institution of Civil Engineers on 
Jammy 94, tho|lnfluence of ocean currents along a coast- 
, Sob on the movement of sand was discussed by Mr G H 
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“ Thb Academic Aspect of the Science of National 
Eugenics" (Eugenics Laboratory, Lecture Senes, vll 
London Dulau and Co, ltd, 1911) Is the title of a 
lecture delivered to undergraduates by Prof Karl Pearson 
Its main purport is to emphasise the need for the study 
of social questions in the same manner that scientific 
questions are studied To quote the words of the 
lecturer —You cannot settle such essential problems of 
society as alcoholism, tuberculosis, mental defectiveness, 
or the changing status of women, by oratory in the market¬ 
place I claim that these things must be studied in uni¬ 
versity laboratories, where Oxford shall check the result* 
of Cambridge, and London correct both of them, If need 
be.” 

A list of publications of the Bureau of 1 American 
Ethnology, with Index to authors and titles, has been* 
published by the Smithsonian Institution at Washington 
These publications consist of contributions to North- 
American ethnology, annual reports, bulletins, Introduc¬ 
tions, and miscellaneous publications The Issue of 
annual reports began in 1880, and the present maximum 
sdition of an annual report Is 9850 copies With the 

exception of a few copies of the publications of the Bureau 
disposed of by the U S Superintendent of Documents, the- 
edltions are distributed free of charge. 



In Man for January, Mr H 5 Cowper describes the 
exploration of a flint Implement factory on a she at 
Hilwan, Lower Egypt, previously examined by Mr A J 
Jukes Brown, who contributed papen on the subject to 
the Journals of the Cambridge Antiquarian Society and 
the Anthropological Institute in 1877 He discusses the 
theories that this type of Implement may have been used 
for arming the edges of serrated weapons or for fishing, 
and, deciding in favour of the latter supposition, suggests 
that the sites where Implements of this type are found 
should be studied In relation to the fishing industry He 
asserts that they hnve no connection with the Neolithic 
implements found In such large numbers In recent years 
m various parts of the desert of Lower Egypt 

The habits of the common American mole, SLalo^x, or 
Sealopusi aquattcus , are dlscu&sed in two papers, respec¬ 
tively by Mr F E Wood and Air J A West, published 
In vol ix, of the Bulletin'of the Illinois State I «d>oratoc> 
of Natural History This mole, which—despite its name 
—Is not aquatic, undoubtedly dots much damage to newly 
sown cornfields by burrowing along the lines of the drills 
From such tunnelled rows the seed Is often found to 
have more or less completely disappeared, and farmers 
charge the mole with being the culprit The Accusation 
is proved by Mr West to be true, the stomachs of many 
of the moles examined by him containing corn In various 
proportions to the rest of the food For the greater part 
of the year, however, these moles feed on worms and 
Insects 

14 The Sudden Origin of New Types 11 Is the title of an 
article communicated by Dr F Oswald to the January 
number of Science Progress After adducing evidence In 
support of this theory from plants, the author observes 
that the sudden rise and predominance of mammals In the 
Tertiary must be <^ue to rapid development of some part 
of their organisation, and that this part was the mammary 
glands lhese glands, it is suggested, may have been 
derived from the lateral-lino system of amphibians, since 
both arc developed In the Malpighian layer of the skin 
Having stated that such a derivation is 44 within the range 
of probability," Mr Oswald proceeds to regard It as a 
demonstrate, d fact, and to argue that, 44 as a necessary 
corollary to the absence of the lateral line in all reptiles, 
ft U evident that—contrary t0 received and general 
opinion—the mammals must have taken their origin 
directly from Amphibia, not from anomodont reptiles M 
Then follows a review of apparent Instances of the sudden 
rise of certain groups (such as graptolltes) or certain 
organs among invertebrates, special stress being laid on a 
suggested origin of tracheae from the gills of a hypothetical 
fresh-water tnlobite by the transformation of the latter 
into lung-books sunk in the body and communicating with 
the exterior by means of stigmata 

Mlch interest attaches to the description by Prof H F 
Osborn, in the January number of the American Museum 
Journal , of a 44 mummy " of the iguanodont dinosaur from 
the Kansas Cretaceous, known as Trackodon annectans 
Ihe specimen Includes, not only the greater part of the 
skeleton, but likewise a large portion of the epidermis, 
which 14 is shrunken around the limbs, tightly diuwn along 
the bqny«turfaces, and contracted like a great curtain 
below the chest-area " In the opinion of its descrlber, the 
reptile, after dying a natural death, lay for a time on a 
nva^bank, without being molested by birds or crocodiles, 
until it became thoroughly desiccated, after which it was 
carried down by a flood, and burled in , sediment of a 
character suited to retain a cast of the surface sculpture 
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The fckln was covered with tubefrieSi vjfiytag Ia 
different parts of the body The>tequltf Of ' J 

favours the theory, according to Dr, Osborn, that 
reptiles 44 spent a large part of their time 1 a the sfr ftiwv 
which theory Is strengthened by the fact that tbs dimtar- 
tive fore-limb terminates, not in claws or bools, but In A 
broad extension of the skin, reaching between the Angers 
and forming a kind of paddle This marginal web, which 
connects all the fingers with each Other, together with the 
fact that the lower side of the fore-limb is as delicate In 
Its epidermal structure as the upper, tends to support the 
theory of the swimming rather than the walking or terres¬ 
trial function of this fore-paddle " The article is Illus¬ 
trated with pictures, not only of the 41 mummy , 99 skin, 
and skeleton, but likewise of the restored nmmal, the 
length of which was about 30 and Its height between 
15 and 16 feet 0 * 

According to the report on the Botanic Station Experi¬ 
mental Plots and Agriculfuial Education, Antigua, 
1909-10, there are indications that the cotton Industry mav 
regain some of its late importance Experiments are re¬ 
ported on the flower-bud maggot and the leaf-blister mite, 
h>bridi$ation work has also been beguno The production 
of cocoanuts and limes is Increasing, and becoming an 
important industry, onions are also being more and more 
grown Experiments are reported on broom corn and 
other crops likely to be useful Ihe report on the Botanic 
Station, St Kitts-Nevis, shows that the sugar-cane season 
has been successful, early planted cotton also did well, and 
planters are learning to contiol the pests, there also seems 
the prospect that cacao and rubber may be successfully 
grown Experiments are recorded 00 urns, sweet pota¬ 
toes, and onions The Montserrat report shows useful 
work Is being done in connection with cotton selection and 
the cultivation of times Other lines of investigation deal 
with the improvement of ground nuts and Indian corn by 
selection and the determination of the best varieties of 
certain provision crops 

An investigation Into the effect of coloured light on the 
development of pure cultures of the green alga Sttchococcus 
baciUarls it, described by Trof G A Nadson In the 
Bulletin du Jardtn Imperial Botamque , St Petersburg 
(vol x , part v) The cultures raised In reddish-yellow 
light showed weak growth and colour, those in bluMT* 
tight showed at first rather weaker development, but 
eventually the filaments assumed a purer green colour 
than those in white light, and the improvement was main¬ 
tained through successive generations grown in blue light*. 
The same author, with Mr S M Adamovlc, describee th6 
experiment of adding to a culture solution for BocObu 
myoetdes a proportion of the products of catabolism taken 
from a previous culture of the organism This produced 
a marked change in the Bacillus, inhibiting its powers of 
liquefying gelatin and producing spores, and causing It to 
form special membranes round its cells 

The International Association of Tropical * Agriculture 
and Colonial Development has Issued, In pamphlet fdrm, 
the report on the present position of Cotton -cultivation, 
which was presented to the congress In Brussels In 1910 
by Dr Wyndham H Dunstan, FRS , The reports whtcfc 
Dr Dunstan has brought together, as reporter- g eneral t* 
the congress on cotton cultivation, relate to all those 
countries in which cotton cultivation Is an established and, 
important Industry, and also to those In which cotton 
cultivation Is still iiv an experimental stage The writers 
of the reports were requested to pay spq^al attention to* 
the present position and prospects of the Industry, any 
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dNBcuttte mtt with, And tbs nature of the experi- 
1 mtflfcj work in progress Summaries of all these reports 
ar^ given here, and Dr Dunstan discusses generally the 
tape Important questions Involved, and considers the 
problems of dotton production as a whole Copies of the 
publication can be obtained from the Imperial Institute 
at xs each, or is i}d post free 


T^b Colonial Annual Report, No 644, deals with survey 
work accomplished in British Africa, Ceylon, Cyprus, 
* FIJI, Jamaica, Trinidad, and British Honduras during the 
year ending March 31, 1910 It Is essentially a progress 
report, and the methods of work employed in the 
different Crown colonies are therefore not described, and 
no comparison of them is possible In several areas 
triangulation, topographical detailed surveying, and 
cadastral surveying arc in hand, and the last-named is 
often urgently needed for the settlement of nAtive owners 
and the allotments of Government lands The long list 
of directors and inspectors of survey already engaged on 
this Important work, which Is presented at the end of the 
report, would seem to indicate that the study of advanced 
surveying may bj worth the attention of ph>sical and 
mathematical students 


Meteorological material Is rapidly arrumuluting in 
Africa, and a valuable contribution Is published In the 
Mitttdungen dtr deutschen Schuttgcbtcien (Heft 5, Band 
33) Tables of the rainfall recorded at fifty-one stations 
In the Cameroon! during 1909 are given detailing the total 
and maximum In twenty-four hours for each month, as 
well as the distribution of rainy days On the whole, the 
rainfall In the north and south of the colony was not 
markedly greater than in the previous year, but at a group 
Of stations in the central portion, especially in the 
Cameroon mountains, the rainfall of 1909 was consider¬ 
ably greater From tho eastern coast of Africa we have 
the whole of the meteorological observations taken at forlv- 
seven stations in 1907 and 1908 throughout German hart 
Africa from the coast so far inland as Lake longan>ikn 

An Interesting question of geological nomenclature is 
raised by Prof J W Gregory, FRb , In an article in 
the Geographical Journal for February The terms 
“denudation," "erosion," "corrosion," and " corraslon ” 
*re dealt with, and after an examination and discussion 
of the uses of these terms by various geological writers, 
Prof Gregory makes several suggestions He thinks it 
would be convenient, with a view particularly to secure 
uniformity In Europe and America, to use the terms as 
follows ---denudation for the wearing down of the land 
by any agency, erosion for the widespread lowering of the 
land by wind, rain, and weather, and by rivers and 
glaciers acting laterally, corrosion for the excavation by 
rivers and glaclerr of their beds, corrosion dismiss as a 
synonym of corrosion, abrasion for the attack of the sea 
on the land, though when used In this restricted sense it 
h well to refer to the process us marine abrasion, solution 
for the action of solvents. 

On February 13 Major P H Fawcett, R A , lectured 
before the Royal Geographical Society on the exploration 
which had to be undertaken in Bolivia before the delimita¬ 
tion of the new frontier between that country and Peru 
4 ould be earned out Situated In the extreme north-west 
of * Bolivia, and watered by the Madre de Dios and Its 
tributaries, this plain at the foot of the eastern slopes of 
the Andes Is largely covered by dense fotest, and the 
nJtlva* have alwtas been Intensely hostile to all parties 
#bd have attempted the exploration of this region The 
v Htat|i nvef, previously hardly known, was ascended in 
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canoes, and by gaining the friendship of the natives much 
asslstanco was gained These Guarayos use the milky 
juice of the " mamma ’’ or " aollman" tree, which la 
perhaps to be Identified with Hura crepitant , to capture 
fish in the lagoons of the forest, it is poured into the 
water, and every fish coming In contact with It is rendered 
Incapable of movement, though still alive, and In no way 
Impaired as food Exploration being the object of the 
expedition, little time could be given to scientific observa¬ 
tion, and the weather rendered all astronomical observe* 
tlons for the determination of position impossible Gold 
is stated to occur in many parts of the foothills, and 
copper, antimony, galena, and silver to exist abundantly 
In a region which is still largely inaccessible 

Mr N A Korostelev has collected meteorological 
observations recorded by various expeditions to Novaia 
ZemliQr among which those from Molyla Karmakuly ex¬ 
tend over sixteen years (Bulletin of the Imperial 
Academy of Sciences of St Petersburg, No ix, 1910) 
The climate Is exceedingly cold and damp, the sky Is 
generally overcast, and exceedingly strong winds are 
frequent, accompanied by only slight precipitation The 
variableness of the weather and of the monthly means of 
the meteorological readings is very marked The tempera¬ 
ture of March was 104® F In 1907 and — 18® F in 190a 
Again, the mean for the winter half of the year 
(November-April) was 18® F in 1006-7 and — 4 0 in 1901-1 
Cyclones following one another, with occasionally more 
permanent anticyclones, account for the variableness of 
the climate The highest temperatures during the whole 
period of observation occurred In all the months of the 
year, that Is, a thaw Is possible in any month On the 
other hand, there was no month without frost, once tho 
thermometer fell In July to 14® F , 1898 was remarkable 
tor the range of pressure, when the barometer In the short 
interval from February 8 to March 16 passed from the 
absolute minimum of the whole period of observation, 
38-31 inches, to the absolute maximum, 31 22 inches 
There is great humidity in the air in all months, the 
average being 84 per cent , or 5 per cent higher than In 
St Petersburg The cloudiness is, on an average, three- 
fourths, declining to nought In winter and rising so much 
the higher in summer The number of days in the year 
with precipitation was 181 , in October the average number 
was twenty, and in one year there was in March only 
one day without precipitation The prevailing winds are 
south-east and east, only in June do they blow chiefly 
from the north and north-west The winds arc very high, 
and the greatest velocity recorded was 131 feet a second 
Not infrequently, however, the anemometer was unable to 
withstand the force of the wind 

A recent contribution of Mr Alfred W G Wilson to 
Economic Geofogy (vol v , No 7) gives a descriptive 
account of the organisation and work of the Department 
of Mines of Canada The department dates from 1907, 
while the Geological Survey of Canada, the forerunner of 
the present department, was first constituted in 1843 
fhe paper provides Interesting porticulars as to the 
development and growth of the work of the department 
In past years the funds voted by Parliament for the service 
of what is now 4 the Department of Mines have usually 
been little more than 20,000/ It Is only within the last 
few years that there has been any notable increase, for 
1909-10 the total amount available was ioi.ooof, being 
slightly more than one half of 1 per cent of the annual 
value of the industry for the same year For the fiscal 
year 1910-11 the total vote at the service of the depart¬ 
ment for all ^irposei is about 114,0001, which Includes 
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a special grant for the Investigation of processes for pro* 
•ducing *mc In thli connection, attention may be directed 
to on advance chapter of the annual report on the mineral 
production of Canada during 1909, which hae been re* 
•reived from the department, dealing with structural 
materials and clay products The chapter la by Mr, J 
MtLeuh, chief of the division of mineral resources and 
statistics The subjects considered are cement, clay pro* 
ducts, lime, sanddlmc brick, sands and gravels, slate and 
stone for building It appears that 1909 was one of 
record activity In the building trades The value of 
^cement sales in 1909 showed an increase of 44 per cent 
over 1908, day producta 43 per cent , and lime 58 8 per 
rent The total value of the Increase In production 
amounted to well over a million pounds sterling 

The Bryn Mawr College Monographs continue to show 
the activity of the Institution in scientific research Vol 
vlil of the reprint series contains sixteen mathematical 
and two physical papers Miss C A Scott contributes an 
elegant note on the construction of certain regular poly¬ 
gons with the help of an auxiliary hyperbola, and among 
the numerous papers by Mr J E Wright, those on differ¬ 
ential invariants mav be mentioned as specially interesting 
The physical papers (both by ladles) are on the spectra of 
sulphur dioxide and on the electric spark in a magnetic 
field 

In his presidential address to Section A of the South 
African Association for the Advancement of Science, 
•delivered on November 2, 1910, Prof J C Beattie gives 
an historical account of the growth of our knowledge of 
terrestrial magnetism, dealing more especially with the 
'fliAgnetii elements in Africa Prof Beathe regards the 
establishment of one or more fixed magnetic observatories 
in South Africa as an object of great scientific import* 
ance, nnd in this he undoubtedly has the support of all 
the leading magnetlcians of Europe An tppendix deals 
■with Urrestnal lines of declination, dip, nnd horizontal 
Intensity for South Africa, based on the letcuf suivev by 
Profs Beattie and MorrUon, and contains a chart for 
each of the three elements 

Tub December (1910) number of Tarrestrtal Magntitsm 
mnd AtmoMphtnc Eltctrictiy contains a report of the Berlin 
meeting of the Commission on Terrestrial Magnetism and 
Atmospheric Electricity, and a useful reprint of the whole 
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Impinged on ona aide only of the <&}*£• EkW 
concentric condenser and ultracoodbmar receive 
along the axle of the mlcroeoope U u 
surface underneath the object, and, after further reffMSlj)|jS 
crosses the axis at right angles at the point at' wbie^g**; 
object is placed An intense beam of light is dta* M* 1 
duced, and the arrangement has the advantage, that Tjf 
can be fitted to an ordinary microscope t 

According to a circular Issued by the Buraev el 
Standards at Washington In December, 1910, the Bhrett 
on January x adopted the value 1*183 International 
volts for the electromotive force of the Weston normal cell 
et ao 0 C This is equivalent to an Increase of 008 pee 
cent in the value of the International volt as used by the 
Bureau The above value has been arrived at by an Inter¬ 
national Investigation carried out at the Bureau of 
Standards by representatives of the Bureau, the National 
Physical Laboratory, the R^chsanstalt, and the Labors 
toire Central, and Is to be adopted by ait these Institutions 
40 noon as the various Governments pass the necessity 
legislation (see p 508) The International ohm* our 
readers will remember. Is the resistance of a mercury 
column ut o° C , 106*3 centimetres longv of uniform crose- 
section, and of mau 1445a! grams, and the International 
ampere deposits 0001118 gram of silver per second 

In a paper read at the February evening meeting of the 
Pharmaceutical Society, Dr W H \fartindale suggested 
that rounded-off atomic weights should be adopted In tha 
new “ Pharmacopoeia " The atomic weights of elements 
employed in the pharmacopeias of different nations show 
considerable variation in magnitude, especially with regasd 
to the first, second, and third place of decimals. Tbs 
figures for such important elements as arsenic, bismuth* 
bromine, chlorine, iodine, lithium, silver, and sodium vary 
particularly, and the variations are not accounted for by 
the fact that the oxygen standard is adopted by some and 
the hydrogen standard by other*. Dr Nartindale’h opinion 
\s that, with the exception of the weights for chlorine* 
copper, and strontium, it might be better to do awoy vti 
the decimal proportions altogether, and that a rounded-off 
series of figures like those In the French 11 Phanuacor 
pceia ” would be sufficiently accurate for pharmaceutical 
purposes U rounded-off International standards could be 
arranged, so much the better 


■of the resolutions passed by the commission since the 
Munich meeting in 1891 Many of these refer to the steps 
to be taken to facilitate the comparison of the results 
■obtained at different observatories hor this purpose, it is 
desired that the curves of variation of declination be re¬ 
produced to the scale of 1 minute of an. to 1 millimetre, 
those of horizontal and vertical intensities to the scale of 
*0 00005 C G S unit to 1 millimetre, and that for disturb¬ 
ances the time scale be 1 hour to 15 millimetres The 
Importance of regular and frequent comparisons of the 
Instruments used at the various observatories Is Insisted 
■on So far, nothing appears to hove been done to carry 
out the suggestion of the commission that magnetic 
■observatories be established along the magnetic meridinn 
passing through the centre of Africa. 


Th* Journal of the Chemical Society for January con¬ 
tains the reply of Prof Komppa, of Helsingfors, to the 
criticisms of Messrs Leblanc and J F Thorpe on hip 
synthesis of camphoric arid The critical point In th4 
synthesis depends upon the point of attachment of the 
last methyl-group Introduced Into the molecule, whldfc 
Komppa regards as attached to carbon (as In camphoric 
acid), whilst Leblanc and Thorpe have urged that He ready 
removal by alkalies proves it to be attached to olygeri 
The original proof that the methyl-group wy attached W 
carbon was based very largely on thq fact that camphoric 
acid was actually prepared from the methylated compound,- 
but It Is now shown, further, (1) that the aster oontjdnrf* 
the group —CO—CO—, because it forms a eetottdflg 
matter with o-phenykne diamine,, reeembUeg In this 


Seta jate copies have been received of two communica¬ 
tions made by Dr F Jentxscfa, of Wetslar, to the meet¬ 
ing of the German Natarforacher und Arete at Kttnlgs- 
A^rg In Se p te m ber last, which have appeared In the 
‘>Shandlu*gen dtr Dewtichsm FhyHJtaluchen GeselUchaft 
Thev deal with appliances designed by the author for 
improving the ultramicroacope. It will be remembered 
■titot In the ultratnlcroacope as used hitherto the tight has 
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respect the whole series of ortho-qulnonts, bat con touting 
sharply with an '"isomeric ester In which the grouping » 
changed In the manner suggested by Leblanc and T^orpe^ 
to -CO-C(OCH>s and (a) that the Zet*l W*** 
analysis Indicates tha presence of only two ^OC&vgsoupf ^ 
In the ester, although the isomeric estemactueU^ gtoe im* 
three —OCH # groups postulated by Lame *nd TMrbfe 1 
So much Interest has attached to this synthesis, at < 
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ftA question the structural formula of camphor! 
1 confirmation now given of the validity of the 
*f la of considerable value and importance 

ijf Aft teQtkle on pottot-englne ratings appears In Fainter- 
for February tor It has never been altogether dear 
rftof So much Ingenuity has been expended in the invention 
Of formula which trill give the horse-power 01 a petrol 
> |ngllie in terms of Its physical dimensions, especially as 
$pO *I builders of such engines are quite prepared to state 
tits actual brake-horse-power which has been given by any 
Of their engines In 1906 the Royal Automobile Club 
settled on the well-known formula B H P wo^D’N lhls 
fbnmila Is founded on an assumed piean effective pressure 
of 67-1 lb per«square Inch and a piston speed of 1000 feet 
par minute A report was pigafented at the meeting of the 
Incorporated Institution of Automobile Engineers on 
February 8, drawn up by the horse-power-formula com¬ 
mittee. A new formula Is ^tven which avoids the objec¬ 
tions raised to that given above, vu the assumption of 
values for both the mean pressure and the piston sprrd, 
and the form being such that no correction can be applied 
ft)/ the increase Of*mean pressure which takes place with 
increase In the diameter of the cylinders, or for the 
Increase in piston speed which occurs with an increased 
stroke-bore ratio The committee's formula is based on 
the results of tests on 144 actual engines, and Is as 
follows — 

BH P =o- 45 (d + iX^-i i8)M, 

where d Is the bore of the cylinder in Inches, r the stroke 
Of the piston in Inches, and N is the number of cylinders 

Wb are Informed that, owing to an alteration in the 
publications, papers read before the Physical Society of 
London In future will appear. In general, only in the Pro¬ 
ceedings of the society, and not In the Philotophtcal 
Mvgaune The Proceedings and other publications are 
now obtainable by the public from the publishers to the 
Society, Tbs J/ecfnciait Printing and Publishing Company, 
Ltd , x, a, and 3 Salisbury Court, Fleet Street, I-ondon, 
EC 

Th* eighteenth report of the Leicester Museum and \rt 
Gallery Committee to the Town Council for the jear 
ended March 31, 1010, has been received The long- 
projected extension and reconstruction of the museum and 
art gallery buildings have now been commenced 
Important additions were made to the museum during ihr 
year j In the department of Coleoptera and economic 
entomology, a collection of 6000 specimens of 1300 specie* 
was presented by Mr C B Headly, ond 408 specimens of 
356 species, chiefly from Leicestershire, were given by Mr 
F< Boutkell. 

OUR ASTRONOMICAL COLUMN 

Nova Lacsrtje.—S everal further notes on Nova Laoertm 
appear in the Astronotmukt NackrtchUn In No 4470 
Prof pickerffig gives particulars concerning the earlier 
felttory of the star, dbcorcQng to the Harvard collection of 
photographs, and states that spectrum photographs by Mr 
fiTS. King showed eleven bright lines. Prof Nijtarid 
gives ths results of magnitude observations at Utrecht 
stapnng a gradual decrease in the nova’s brightness from 


7-4P on January 1 and a to 8-30 on January 16, the colour 
Was fairly constant at 3*7, and la found to be similar to 
that of the long4»rlod variables R Arietta, T Cassiopeia, 
and S Urns Maj at their maxima. Photographic 
biMuh observations at Munich, reported by Dr KfUil, 
igns with the above In showing a somewhat similar 
4 m*mb aver the same period 
lk.No> 4471 tm Max Wolf gives the measures of the 
jw«*V poslttoo on plates taken on January 17 and in 1904, 
mod rWbas the question whether the slight difference of 
0 »im* In R A- may be ascribed to proper motion 
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Mr P. M Ryves has communicated to us his observa¬ 
tions of the nova's magnitude, made at Zaragoaa, Spain* 
between January 5 and February 5 The observations 
were made with a 3-mch telescope, Harvard and D M» 
magnitudes being token for the comparison stars, and 
show a steady decrease from 7 a to 8 b in the observed 
magnitud es . 

A further note concerning the spectrum of the nova, as 
photographed at the Meudon Observatory, b contributed 
by M Idrac to the Comptes rendus for February 6 Three- 
fine nights, January 28-31, permitted him to secure photo¬ 
graphs with from one to three hours’ exposure on pan¬ 
chromatic plates The very broad, bright hydrogen lines 
are seen to be divided into two components, of which the 
brighter show a “shift” of 7 Angstroms towards the 
red; while the fainter are displaced ib \ngstrtims towards 
the violeta dark, line, possibly double, occurs on the 
violet side of Ily In the yellow there are three bright 
bands, at about A 5874 (probably helium, 5876), A 5754, 
and A 567 5, while the green shows a band, about 30 
Angatrdms broad, having its centre near A 500, and at 
bright line at A 4037 The band at A 465, mentioned in 
the earlier communication, is shown to be multiple, having 
maxima at A 462 and A 466, with a fainter component at 
a 470 , the bright lines near A 437 4 and A 458 3 ore also 
shown, but appear less marked than previously Other 
maxima and minima mark the continuous spectrum, and 
are probably indicative of lines or bands beyond the- 
separating power of the spectrograph, such maxima are- 
well marked In the neighbourhood of A 425 and A 445 
The presence of nebula lines in the spectrum Is open to 
question, but the strong band near A 500 suggests the 
possible presence of the chief nebula line, its great width, 
however, prevents any definite solution of the question , in- 
fact, all the wave-lengths given may only be accepted as 
approximations 

Ei iiKMXRis ton Fays s Comet —To No 4469 of the 
Astronomiiche Nachruhten Dr Fbs.ll contributes a daily 
ephrmeris for Faye’s comet, based on the Hrments pub¬ 
lished in No 187 of the Lick Observatory Bulletins, and 
intending to March 37 At present the object Is very near 
to v* Orionls, and Is calculated to be a little fainter thaw 
the thirteenth magnitude, its motion is easterly, with a 
slight northern trend 

Standard Astrometry —An important suggestion as to 
the publication of results obtained in accordance with the 
scheme of the International Astrographic Conference is 
made by Mr W E Cooke in No 4470 of the Astro- 
nomtsche Ntcknchten This scheme embodies the observa¬ 
tion of a definite list of fundamental stars by oh^rvatones 
equipped to carry out such work with the great* mi poomble 
accuracy Other stars, itotles dt ripere, will be con¬ 
nected with these by careful differential observations 
through a third set of stars employed as 11 intermediate- 
standards ” Mr Cooke’s suggestion Is thxt while the 
differential observations should dc made with the greatest 
possible accuracy, the results should be published in such 
a manner at to show the standards upon which carte 
catalogued position depends 

The value of the suggestion is obvious Although the- 
international fundamental catalogue will probably be far 
superior to any now existing, future improvements In the 
standards ore Inevitable, and if Mr Cooke’s plan !v 
followed, futare observers will be able to reduce the 
Individual published observations to the improved 
standards. 

Mr Cooke has followed this plan in vol iv of the 
Perth Observatory Meridian Observations, 31 0 to 33? S 
(1900), recently received, and in an appendix he give* 
blank ooluntns In which the corrections, dependent upon 
the future Improvement of the places given In the 11 Perth 
Catalogue of Standard Stars, 1905-0," can readily be- 
Inserted. 

New Sncntoacomc Binaries—L ick Bulletin No i8r 
gives the measures of a number of star* of which the- 
raAal velocities have recently been discovered . to ba 
variable. The following were discovered on plates secured 
at Santiago, generally with the two-prism Instrument, and 
are desenoed ay Mr J H Moore —A Hydri, y Mens*, 

{ Cofambm, h 4 and k B Poppls, I Antlise, 8, Cruris, i 1 and 
k Centaur!, and d Lupi, for h Centaur! Mr Paddock finds 
a period of about 16-7 days. Observations made during" 
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1904-7 show that C Gruia Is a binary with a range of 
velocity from - 8-7 to +17 km 

Variation* In tne radial velocities of the following stars 
have alao been detected from Lick and Santiago observa¬ 
tions, and are reported by Prof Campbell —16 Aung®, 
0, Can la Maj , xa Corns Berenice*, 4 Urste Min , i and 
36 Ophluchl, / Dracoms, A Sagittaril, and « Cygni In 
the case of i Ophluchl, a plate taken on April *8, 1910, 
shows that the line at A 4481 distinctly double, giving 
radial velocities of —77 km and 4-9*9 km for the two 
components Fifteen plates of • Cygni, taken between 
August, 1896, and December, 1909, show that the 
variability of the velocity is not great, the range being 
from o to 7 9 km 

Observations op Jufitbr's Galilean Satellites —In 
No 5 of the Transvaal Observatory Circulars, Mr Innes 
give* an account of the observations of Jupiter's satellite* 
made at the observatory during December, 1909, to August, 
1910 The observation* were made with the 9-1 nch re¬ 
fractor, and, in addition to the time* of occupations and 
transits, remarks are added as to the appearance of the 
satellite, the phenomena of its disappearance or reappear¬ 
ance, and the appearance of various belts on the planet 
itself Mr Innes records that on February 16, 1910, the 
final occupation of J hi was long drawn out, whereas 
five-sixths of the satellite was occulted In 6} minutes, the 
remaining onc-slxth took another 6 m 109 When half the 
satellite was occulted, the remaining half had the appear¬ 
ance of a close double star alongside Jupiter’s edge 
Satellites 1 and 111 were occasionally remarked to bo oval 
rather than round, and several spots and markings were 
seen on their discs An unpredicted partial transit of iv 
across the N pole of Jupiter occurred on August 14, 1910 


A CONFIRMATION OF THE DISINTEGRATION 
THEORY » 

TT is probable that the transition from radium through 
A the emanation to radium D involves the loss of four 
« particles, that is, four atoms of helium The atomic 
weight of radium may now be taken to be 396*4, 1111(1 if. 
on changing into niton, one m particle is lost, it Is to be 
expected that the atomic weight of niton should be 999 4, 
for 996-4—4019934 But attempts to estimate the density 
of niton by determinations of its rate of diffusion have in 
most cases Yielded the value 176 to 180, though Perkins, 
comparing tne diffusion-rate with that of mercury vapour, 
obtained the value 935, and Doblerne, using Bunsen’s 
method of causing the gas to issue through a minute hole, 
arrived at the value aao Undoubtedly the emunatlon 
belongs to the series of the inactive gases, and to com- 

S lete the series—helium, 4, neon, ao, argon, 40, krypton, 
3 , and xenon, 130—there if room for two higher members 
with atomic weights 178 and 3994 
It might happen that, In the disintegration of radium 
to niton, a non-rad I o-active substance might be produced 
of atomic weight 44, the change would then be — 
radium (aa6*4)*hellum (4)+(say) scandium (44)+niton (178 4) 
The only certain method of ascertaining the molecular 
weight of a gas is the determination of Its density, and 
In this case It Is almost certain that the gas is monatomic, 
and that Its molecular and atomic weights are identical 
This constant has now been determined by the help of a 
balance closely resembling one recently described by Steele 
and Grant In the Proceedings of the Royal Society 
For details of the construction and use of the balance, 
the original paper must be referred to, suffice it to say 
here that its sensibility Is about two or three millionths 
of a milligram The weight Is ascertained by the altera¬ 
tion of the pressure In the balance-case, thus altering the 
buoyancy of a small bulb of siUca containing about so 
cubic millimetres of air, the weight of which Is o-oay 
milligram; or 97,000 millionths of a milligram 
A preliminary experiment, In which 00977 cubic mllll- 
metre of xenon was weighed, gave Its weight as 378 
tnUkonths of a milligram Instead of the calculated 577 It 
wOrhus shown that fairly good results might be expected 
In determining the density of the emanation. 

’ "Tb®of Nhoe (Radium Kmuatlofa) sod tbs DUlm>gt* rioo 
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In a month, the emanation may be taken is fcarfr 
wholly changed into its degradation products, the ddnw 
which is radium D, and an experiment was made in yrhWp* 
a minute density-tube was lert on the balance for tMd 
months before it was opened, evacuated, and rewelghtf* 
The loss was helium, and Its weight was *7 millionth* of 
a milligram, the calculated weight, on the assumption 
that the density of niton is 3994/9*ms, and that eaeft 
volume of the emanation yields three volumes of niton 
on disintegrating, should have been 38 millionths^ This 
helium, judging from previous experience, had probably 
penetrated the glass of the density-tube and been retained 
there 7he tube was therefore heated in vacuo, and dm 
evolved helium washed out with a cubic centimetre of 
oxygen, the gases were transferred to a measuring 
apparatus, and after absorbing the oxygen by charcoal 
cooled with liquid air, the helium was measured* Calcu* 
latlng the volume to weighty Its weight must have been 
8 millionths, and the sum o" 8 and 97 gives 35, Instead 
of the calculated 38 millionths of a milligram A further 
proof is thus given of the qpncluston drawn by Ramsay 
and Soddy from the measurement of the volume of niton, 
and of the hefium Into which it changes, that the tatter 
Is three times the former. 

Five determinations of the density of niton were made, 
stated as atomic weights, the figures in,—997, 996, asj, 
990 , and 3x8, the mean is 993 This number Is the one 
calculated on the assumption that when radium disinte¬ 
grates, the only Immediate products are niton and helium, 
226-4*332 4+4 

In suggesting the name niton for the cumbrous ex¬ 
pression “ radium emanation," the authors point out that 
it Is advisable to Indicate by a similar name the fact that 
this gas belongs to the argon series, were It* radio-active 
relations to be emphasised, as in the term *' radium 
emanation," it would be necessary to rename radium as 
a derivative of uranium by some such name as would 
introduce the word uranium 

The authors regard the work as a further proof, If any 
were needed, of the beautiful disintegration theory of 
Rutherford and Soddy* 


SAFETY LAMPS AND THE DETECTION OF 
FIRE-DAMP 

1 X 7 E have received from the Home Office a leaflet and 
a card In a convenient form for carrying about in 
the pocket, upon which are shown, reproduced in colour, 
the appearances presented by the miner's lamp In the pre¬ 
sence of fire-damp The difficulty of reproducing the appear¬ 
ances presented by a fire-damp "cap" In the safety lamp 
is very great, but it must be admitted that the Illustrations 
Issued by the Home Office are of a very high standard of 
excellence, whether considered from the artistic or frbm 
the technical point of view Necessarily, these Illustra¬ 
tions suffer from various defects the Home Office doe* 
not state what class of lamp was employed or the nature 
of the oil burnt In it, and it Is a well-known fact that 
these conditions Influence greatly the nature and appear¬ 
ance of the cap It Is, for example, very well known that 
the Wolf lamp, burning benzene, It more sensitive than an 
ordinary Massant lamp burning, say, colza, or a mixture 
of colza and mineral oil 

We very much doubt whether one man In ten would be 
able to see i| per cent of fire-damp, as Indicated on the 
card, the lower limit of visibility with most men being 
about a per cent It is, of course, well known that men's 
eyes differ very considerably ki the power of seeing these 
faint caps, ana the representations here given are of caps 
os they appear to a man whose eyesight Is well developed 
by training and well fitted by nature for seeing msec 
delicate phenomena. It Is a pity that the Home Office 
has not directed the attention of miners more strongly 
upon the card. In the same way as It has done In Its 
leaflet, to the danger attending far smaller proportions of 
fire-damp than the lamp can detect in the presen ce of 
coal-dust 

Jt Js to be feared that the Issue of thmeord without such 
a caution as we have referred tab will inmice among mlhcfa 
the fixed opinion that they are perfectly safe tow as 
their lamp shows no cap. But It is well r ec ognised tmd * 



NATURE 


5*5 



pAKt I<S l9Il] 


Ogutlfer perevntBjt of fire-damp than any lamp will 
4aasy m the source of the gravest danger In the 
o( coal-dust, and we hope that, In subsequent 
the Home Office will see its way to lay the 
ttgoogart possible stress upon this fact The average pit- 
pun Is only too prone to believe that anything which 
tan Home Office does not distinctly declare to be 
dangerous, must be absolutely safe, and every care should 
bo taken to dispel so fatal a confidence 

FLIES AS CARRIERS Ob INFECTION 1 

{ 'THE reports referred to below Include the results 
‘ obtained In the further, investigations concerning 
Met as carriers of Infection These are considered under 
the following heads —(1) observations on the ways m 
which artificially infectea flies (Mu tea domesttca ) carry 
and distribute pathogenic and other bacteria, by Dr G S 
Grahaan^Smith, {a) summary* of literature relating to the 
bionomics of the parasitic fungus of flies (hmfusa 
muscat), by Mr Julius Bernstein, (3) note as to work in 
hand, but not yet published,* and as to proposed further 
work in reference to flies as carriers of infection, by Dr 
S, Monckton Copcman, F R S 

Dr Graham Smith gives the results of an elaborate 
sede* of experiments in connection with the rdle which 
hoyse-flie* are supposed to play in the dissemination of 
disease He has proved conclusively (a) that in artificially 
Infected flies non-spore-bearing pathogenic bacteria do not 
survive on the legs and wings for more than a few hours 
(five to eighteen), (b) that these bacteria (a) frequently 
survived within the crop for several days, and usually for 
a longer period in the intestine, (c) that the faeces and 
regurgitated fluids f 1 vomit ,f ) often contain the organisms 
(a) In considerable numbers, and that they may remain 
infective for varying periods, (d) that “ the only spores 
(B, anthracis) with which experiments were made survived 
on the legs and wings, in the crop and intestine, and also 
in the faeces, for many days 

His somewhat premuture conclusions regarding naturnllv 
Infected flies are that cultures of pathogenic organisms 
may occasionally be obtained from them, but that this 
does not 11 afford conclusive evidence that such flics are 
a frequent source of disease In man by infecting food 
materials M Several of the photographic illustration* 
accompanyimf this memoir are extremely poor and of 
little scientific value 

Dr Bernstein's contribution consists of a short rtxumd 
of the literature relating to the fungus Empusa muscae 
(Cohn) 

Dr ^Monckton Copemnn has elaborated an excellent 
organisation for the elucidation of the question as to the 
range of flight of house-flies, and trials will also be made of 
the respective value of various baits that have been proposed 
from time to time for attracting and killing flies The 
results of these investigations will doubtless prove of great 
value, and materially assist In the methods of controlling 
this ubiquitous pest 

REPORTS Ob METEOROLOGICAL 
OBSERVATORIES . 

MADRID OBSERVATORY (1903-5)—The meteor 
* * ) logical observations for these four years are 
Included In one volume (recently published) The data for 
eOCh year are divided Into three sections —(1) daily 
Observation* and monthly means, (a) monthly and annual 
summaries, with differences from normal values, (3) dally 
sunshine observations, with monthly and yearly sum¬ 
maries This volume completes the series of these valu¬ 
able observations, which for subsequent years have been 
paWUhed In yearly • volumes The observations call for 
mthapedal remark, except that they appear to have been 
•ftry carefully made, and that fult Information of instru¬ 
ments. and methods Is supplied The average amount of 
'ayuofalne during the four years was 66 per cent of the 
possible amount, as compared with twenty-five years' 
ftotmal of 44 per cent at Jersey. 

? iSmWlUpartirAp l) oa Ffkfe si CmrrW* of Iafatko. Rtports to 
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Royal Magnetieal and Meteorologtcal Observatory , 
Batavia (1907) —The observations Include hourly readings 
and results, and u list of the earthquakes and tremors 
registered by Milne's seismograph and Ehlert'a horizontal 
pendulum The mean temperature of the year was 
>6<o 0 C , which is practically normal The month with 
highest mean of dally maximum was October, 31-0° C , 
and that with lowest mean minima August, 22 6° C The 
absolute maximum was 345°, in October, minimum, 
30‘S 0 , In June The mean magnetic results were — 
declination, o° 5331' f , horizontal intensity, 0367105 
(C G S), dip, 30° $5 17' S , vertical force, o-j 19877 
(CGS) A new scries of obwrv itions of upper lIoucIs 
was started in 1907 and the observatory Is cooperating 
with the Ztinch astronomical observatory for the observa¬ 
tion of sun-spots A regular w rvice of kite and balloon 
ascents has also bet n recently established 

Odessa Observatory (1908)—J he meteorological observa¬ 
tions for this year have been published by Prof B V 
Stankevltach, who has been appointed director in the plate 
of Prof Ktossovsky In addition to the usual observa¬ 
tions for the year, a useful summary of the remits for 
1870-1908 is given Tlu mean annual temperature Is 
50*3°, January 26*6°, Jul) 73 H°, absolute maximum, 
96-4° in July, minimum, --18.8 5 in February The aver¬ 
age number of days of frost is 01 ffie average 
annual rainfall is 1598 Inrhcs, the wettest year, 
3463 inches, the dryest, 897 inches The greatest fall in 
one day was 3 1 inches An appendix contains an account 
of magnetic determinations made by the director m the 
summer of 1908 in the governments of Smolensk and 
Kaluga 

Mysore, Raw jail Registration (1909I—The tables show 
monthly, seasonal, and >early values for stations and dis¬ 
tricts, also avi rages extending over many jears The 
values for 11)09, and average annual \alues, are also 
exhibited on maps The rainfall of 1909 was very favour¬ 
able as compared with that for 1907 and 1908 For the 
whob province, the year's aggregate was 43 44 inches, 
being 5 50 inches, or 15 per cent , above the normal On 
|he whole, the excess was greatest in January, caused by 
a oclonle storm crossing the south of thn peninsula to the 
Arabian Sea 1 he greatest falls In twenty-four hours 
were 11 10 Inches in Shunoga district (July 12) and 1396 
inches in Kadur (June 6) 


ASSOCIATION Ob TECHNICAL INSTITU - 
TIONS 

THE eighteenth annual conference of the Association of 
A Technical Institutions was held at the Stationers' 
Hall on February 10 and 11 Sir Henrv Hlbbert, the 
president for the forthcoming jeir delivered his address 
in the afternoon of Friday in the course of the address 
he pointed out that modern labour conditions render it 
difficult for • boy to learn every branch of his trade It 
is therefore necessary that workshop practice should be 
supplemented by the technical school Day training classes 
must be developed in order that those who are to take the 
leading positions in great industrial roncerns—the master, 
his sons, managers, and foremen—may be scientifically 
equipped, but the bulk of the provision of technical educa¬ 
tion must be made by and through evening classes He 
would like to extend the day school life—no boy to leave 
school before the age of fourteen, and then to have a part- 
time system up to seventeen Students should not be 
allowed to specialise too early He would make prepara¬ 
tory classes compulsory before students were allowed to 
join trade classes To avoid irregularity of attendance, 
employers of labour must be got thoroughly In sympath> 
with the organised efforts of education authorities Con¬ 
ditions have changed since the time when n man could 
say he had succeeded without education The education 
provided at the serondarv schools under the regulation* of 
the Board of Education is not that required by children 
who are able to remain at school for a limited period 
prior to entering on Industrial pursuits For these special 
schools are required He believed that British employers 
are not awakening to the necessity of strengthening their 
producing power by the employment of highly skilled 
workmen, 
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The first part of the meeting on the Saturday morning 
was occupied in a severe criticism of the Board of Educa 
two Ihe association bas frequently had to complain in 
previous years of the late issue of the regulations but this 
last time the Board issued the regulations only just before 
the commencement of the session and at the same time 
it suddenly insisted upon the substitution of o new and 
complicated system of registration for the sjstems which 
had previously been used by local authorities throughout 
the country htron^ letters of protest were sent by the 
council of the association to the Board and at the m rt 
ing on Saturday a discussion upon the subject was open d 
by Mr Crowther (Halifax) who pointed out that the 
multiplication of registers which the Boards regulations 
required n nd rtd accurate registration almost impossible 
and it appeared as though they considered educational 
efficiency a matter of small moment so long as statistics 
were obtained Other spe ikers followed all condemning 
the Board * action and the meeting unanimously passed a 
resolution approving of the action of the council and of 
the request made by the council that the Board should 
receive a deputation upon the subject 

During a discussion which followed upon the Cour* 
System speakers from different put* of the country show d 
that b> ins sting up« i thf» junior students taking properly 
organised courses although it first there was usually some 
diminution in the number of nd vidual student* this w is 
more than compensated for bv the better work and the 
greater regularity of attendance which always followe I 
Very striking stat cs were furnished by more than 
one speaker Mr Reynolds of Manchester said that local 
c lucntKMi nuthorit es who boro n t only the lion s share 
of the expense but the lion s share of the hard work 
would not submit to the Board s ukase in these 
matters Local effort was the very essence of success n 
educational admin strat on He had no sympathy with the 
idea that a boy or ^ rl who had been irregular in attend 
ance at one class of a particular course should be required 
to discontinue the whole court The difficulties and 
exigencies of life were such that it was often very difficult 
for boys and g rls to maintain a cont nuous attendance. 
Educationists must fight for the principle that boys aid 
girls between the ages of fourteen and seventeen should 
work a limited number of hours a week in order that thev 
may be able to cont nu the education which up to the age 
of fourteen had cost ihc country so much Ho was 
strong!) opposed to insist ng upon an> rigid course s)stem 
in the cise of adult students At a school of technology 
there were so many vanpt es of stud ntg that it w is 
unposs ble to forte them into cours s Several other 
speakers emphis se 1 this point of view and at the close 
of the discussion the follow ng resolution was moved by 
Dr Clay and cirned unanimously — 

While it is desirtble that as a rule young students 
should be required to take s>stematic courses of 
stud) the enfor eraent of similar courses in the case of 
adult students is strong!) to be deprecated and a 
large discretion should be left in the case of all course* so 
that special conditions and local circumstances may receive 
due con si derat on 

The members of the association were entertained Jt 
luncheon by (he Stationers Company on Friday February 
io The master acted as host And proposed the toast of 
the Association to which Dr Glarebrook the retiring presi 
dent replied Sir Philip Magnus in proposing the torn* 
of the Board of Fducation and I^cal Education Authon 
ties remarked upon the great development of the Board s 
work which had occurred during the time in which Sir 
Robert Moraat had been in charge which he said hid 
increased bf some four fold Sir Robert Morant and Mr 
Hastings Jay the chairman of the London County Council 
Education Committee replied 

PROGRESS OF THE SMITHSONIAN INSTI- 
TUTION 1 

TOURING the past year the institution s activities have 
_ been increased to some degree by gifts for the pro¬ 
motion of certain special lines of study particularly in 
bMoglcal research Among the important works that 

. r * port L tf * Secretary <* tbs Sautkjoaaa loattvtfon I 
Dr C D Walcott far tha jmr sndmg Jobs jo 1910. 1 
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might be undertaken* I would 
to the great advantage to the United 
world tnat would result from the < 
national scibmoktfical laboratory under tbs 
the Smithsonian Institution. ' * 

Profited National Saimological Laboratory \ 

The immense destruction of life and property by £art*Ja 
large earthquakes emphasises the Importance ot 
(ions which may lead to a reduction of the damage at 
future earthquakes Ibe science of seismology k St id 
infancy and it is not always evident what lutes of invest!- 1 
gatKMi will yield the most important results, henfce too 
importance of developing larger knowledge of seismology 
in ill directions As an example It was not at pu 
realised that the accurate surveys of the Coast an!. 
Geodetic Survey in California would demonstrate that thS 
great earthquake there m 1906 was due to fprott net OR 
by slow movements of the Iqnd which have probably been 
going on for a hundred years We have learned that iloifr 
movements of the land must precede many large earth* 
quakes and monuments am now being set up In Cali¬ 
fornia to enable us to discover future movements of The 
land and thub to anticipate future earthquakes This I 
think is the most important ttnp 10 far taken toward the 
prediction of earthquakes 

Seumological work is too large to be^prosecuted success¬ 
fully by the universities but requires some central office 
under < overnment supervision to encourage theoretical and 
observational studies and to collect and study information 
from all available sources Ihe seumological laboratory 
would serve as a clearing house for the whole country 
It would also be the link to connect seismological work 
in the United States with the woric done in other parts 
of the world 

Ihe work of the laboratory would thus be —(f) Collec¬ 
tion and study of all information regarding earthquakes 
in the United States and Its possessions The preparation 
of m ips showing the distnbut on of earthquakes and their 
relation t> geological structure (a) Hie study of special 
regions wh ch are subject to frequent earthquakes to 
detrrmme so fir as possible where future earthquakes 
are likely to occur (3) The study of the origins of earth- 
quakes occurring under the neighbouring oceans (a) An 
organ satron of commissions to study in the field the 
pfftets produced bv largr earthquakes (5) The study of 
proper methods of building in regions subject to earth¬ 
quakes ThU will require experiment (6) The improve¬ 
ment of instruments for recording earthquakes (7) Other 
theor tiral studies (8) The dissemination of infonnatKur 
regarding earthquakes by bulletins or otherwise 
Smitiuoman African Expedition 

In the last report there was given an account id the 
setting out of the expedition to Africa in charge of GoJoaef 
Theodore Roosevelt and of the results accomplished prior 
to June 30 1909 This expedition, which was entirely 

financed from private sources through contribution* bf 
friends of the Smithsonian Institution, landed at Mombasa 
on April a 1 1909 and arrived at Khartoum on March 14* 
1910 The collections made by it reached Washington 4 
in excellent condition and are now deposited in the 
National Museum The series of large and eftulf 
mammals from East Africa is collectively, probably more 
valuable than is to be found In any other tmurtum of the 
world The series of birds reptiles and plants are aftffr 
of great importance and the study of the nsaterlal repife- 
senting other groups wiH furnish 0 interes ti ng resuftsw 
Colonel Rooserek reports on the work of the expedltjb* 
as follows — i * 

4 We spent eight months in British East Africa W« 
collected carefully in various portions of ihe Atita and 
Kapih plains in the Sotik ana around Lake Ka^Vaflfta. 
Messrs Mearnt and Loving made a thorough Mreo f fedt 
survey of Mount Kerne, whli* the rest of the priy ikM 
its w estern base want to and up the Gueto Nyere* amt , 
later visited the Uasto Gisbu region and both mU of tiUk 
Rift Valley Messrs Remit Roosevelt and Tarttde Moat 
to the LriMpa Plateau and Lake Ha&ntngto* and 9 r 
Metres and Kerrait Roosevelt made ielyrafe trip* to thja 
coast region near Mombasa On Dre am ier rdf 
tion left East Africa crossed Uganda, mat mat 4 Mn Kw 
White Nile 
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ftfr Hcte ha* prepared 1020 specimens 
majority of large nm Mr Losing baa 
And Dr Mtorns 714, a total of 4897 
ttirdh, Dr Maims has p repared nearly 
Lertng 899 and Mr KeHer about 50 a total 
4000 birds Of repafea and batracbsans Messrs 
tdrfagr «nd Heller collected about aooo 
_ fishes, About 500 wen collected Dr Mearns 
tepfcfdbd manna Ashes near Mombasa and fiesh water 
Mm al e e where in British East Afnca and he and 
V*nJogfa*ms collected Ashe* ut the White Nile Thm 
liens all of vertebrate* mammals 4897 birds about 
4000 , reptiles and batractilons about aooo Ashes about 
tm, total 1^*397 

The Invertebrates were collected carefully by Dr 
Hearns, with some are!stance from Messrs Cumnghame 
Surf Kermst Roosevelt A few msrlne shells were coLknUd 
adsr Mombasa and land and fresh water shells through 
Ofit the regions visited as well as crabs, beetles rrulli 
pads fnd other Invertebrates'* 

* Several thousand plants were collected throughout tht 
regions visited by Dr Jdearns Anthropologu al 
material* were gathered by Dr Meams with some assist 
apes from others * 

Cambrian Geology and Palaeontology 
During the fields season of iqoq I continued mv mveiti 
ggtioo* Tn the geology of the Cambrian and pre C ambr an 
locks of the Bow River \alky Alberta Canada and on 
the west side of the Continental Divide north of the 
Canadian Pacific Railway in British Columbia 
Tbs measurement* of the Cambrian section were carried 
down to a massive conglomerate which forms the bite of 
the Cambrian system in this portion of the Rocky Moun 
tains This discovery led to the study of the pre Cambrian 
racks of the Bow River Valley These were found to 
form a series of sandstones and shales some 4000 feet in 
thickness that appear to have been deposited in fresh 
water lakes prior to the incursion of the marine waters in 
which tht great bed of conglomerate and the Cambmn 
rocks above were deposited 

Study of \mertcan Mammals 

Through the generosity of a fnend of the institution 
Mrs E H Hamrnan there has been provided a trust 
fund yielding an Income of 3400/ a year which is placed 
under the direction of the Smithsonian Institution for the 
•penile purpose of carrying on scientific studies partiru 
larly of American mamma U and other animals the do x>r 
specifying Dr C Hart Memam aa the investigator to 
carry on the work during his lifetime 

Btologtcal Survey of the Panama Canal Zone 
It u gratifying to stato that it now seems possible that 
ta exhaustive btotogiial survey of the Panama Canal Zone 
Will be undertaken In the winter of jqio-ii Definite 
p l ans for this survey have not been decided upon at pre- 
toot but these are now under consideration and it is 
hoped that all the arrangements may be completed and 
the worlt put w hand In a few months 
It Is particularly important to science that a biological 
wirvey of the Canal Zone be made at this time as it 
•mare without question that it would yield important 
dqeOtiflo results both as regards additions to knowledge 
and to the collections of the United States National 
BCusaum an^ other museums While the Ibthmus is not 
•0 well endowed with large forma aa the great continental 
mat, such aa Africa southern Asia and some other 
M0ona, yet its fauna and flora are rich and diversified 
T*e noUttftag which has been carried on there has been 
d* such a rather limited scale and chiefly along trade 
M 4 toa» that an extensive and thorough survey would surely 
peo^to* MW scientific information of great value 

part of the fresh-water streams of the Isthmus of 
IdMSU eaanty mto the Atlantic Ocean and others into 
the Pacific Ocean It Is known that a certain number of 
to w n wh add plants m the streams on tht Atlantic side 
dtS dUfoaot frOtn time of the Pacific side but as no 
totot bWofiUcaf jtorw has ever been undertaken the 
JPtifito and magpRuda of these differences have yet to be 
Itorted, It te abo of the utmost scientific importance to 
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determine exactly the geographical distribution of the 
vartous organisms inhabiting those waters as the Isthmus 
is one of the routes by which the animate and plants of 
South America have entered North America and airs 
versa When the canal is completed the organisms of 
the various watershed* will be offered a ready means of 
mingling together the natural distinctions now existing 
will be obliterated and the data for a true understanding 
of the fauna and flora placed for ever out of reach 

By the construction of the Gatu 1 dam a vast fresh 
water lake will be crest d wh ch will drive away or 
drown the majority of the nnimils and plants now lnhimt 
ing the locality and quite possibly exterminate some 
species before they become known to scitme 

Antuputy of Man m South America 

In March 1910 the institution directed Dr Ales 
Hrdlitfca curator of the dlv sion of physical anthropology 
United States National Museum to proceed to South 
America and Panama Canal Zone for the purpose of 
making anthropological letearihes and particularly to 
undertake investigation into the quest on of man s 
antiquity in \rgcntina Di Hrdluka wus accompanied 
b> Mr Bailey Willis of th L nited States Geological 
Survey 

1 he subject of man n antiquity in South America dates 
from the meagre reports conrem ng th s uttered remains 
in the Lagoa Santa iaven in Br iz 1 the casual begum 
finds in the province of Santa 1 e Argentina and the 
Moreno collect on of old Patogon an m itenal 111 the vail y 
of Rio Negro and it has assumed 1 special importance 
during the last decade through a rehtiveh large number 
of reports b> Argentinian men of sc ence but particularly 
by Prof F Ameghino of new bnds of the remains of 
ancient man and of traces of hut activities Some of the** 
more recent finds were *o interpreted that f corroborated 
they would have a most important bear not merely on 
m in s early presence in the S >uth A uer in cont n nt but 
on the evolution and the spr ad of mankind in general 
Under these conditions and in \ ew of the fact that 
yome of the report* were not fully s itisfactor\ as to their 
anatomical or geological details it was d emed necessary 
to send down competent men who nu^t subject the whole 
m itter to critic il revision 

The researches occupied neirh two months Fverv 
spec men relating to ancient man that could still be found 
was xanuned and every locality of import 1 nee a her the 
finds were made was visited and nvestigated 1 he 
evidence gathered unfortunately does not sustain a large 
part of the claims that huv been mule rhe human 
bones and the archaeological spec mens which should 
represent geofogicall> ancient man agree in all import wt 
characteristics with the bones and work of the American 
Indian and the finds while often in close relation with 
earlv Quaternary or Tertvarv deposits bear so far at 
observed only intrusive relations to these deposit* 
Furthermore there are specimens the ong nal sources of 
which are not so well established thst scientific deductions 
of ^reat consequence can be safely drawn thcr from even 
though they present some morphological perul antics 
The expedition secured numerous geological palaeonto¬ 
logical and anthropological specimen* some of which 
throw much light on the question of the ant quity of the 
finds to which they relate These specimens are being 
identified and described in the National Museum Dr 
Hrdh£ka and Mr Willis will present n due time a detailed 
report on their investigation* 

Following the researches in Argentim Dr Hrdhtka 
visited several of the anthropologically important locali¬ 
ties on the coast of Peru and mule targe collections of 
skeletal material which will help to settle defin tely the 
racial problems of these regions and will have, an 
important bearing on the anthropology of the western 
part of South America 

Astrophysical Observatory 

The work of the Astrophysical Observatory during the 
year has brought two important results — 

(1) The first result is the establishment of an absolute 
scale of pyrbehometr> within three parts m one thousand 
as the result gf a long series of experiments with various 
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S rhelkxneteri, The establishment of this seals through 
r Abbot's standard pyrheUomeier has been supple¬ 
mented by the distribution abroad and at home of several 
secondary pyrheHometers constructed through a grant 
from the Hodgkins Fund The constancy of the scale of 
these secondary pyrhellometers has been established, and 
It is desirable to compare thU scale with those In me 
elsewhere It is hoped that finally all pyrhellometric 
observations will be made on the same scale as that used 
here 

(a) The second result of the gear’s work Is the agree¬ 
ment within i per cent of the “ bolar-constant " observa¬ 
tions obtained by Mr Abbot at the Smithsonian Mount 
Whitney station In California at an elevation of 14,500 
feet with those obtained simultaneously at the Mount 
Wilson station In California at an elevation of only 6000 
feet Thu determination, in combination with the above- 
mentioned establishment of an absolute scale of pyrheho- 
metry, gives 1-43*5 calories per square centimetre per 
minuto as a mean value, for the period 1005-9, of the 
rate at which the earth receives beat from the sun when 
at Its mean distance Determinations made with various 
forms of apparatus show no systematic difference In this 
value of the 44 solar constant ’ 4 In 1905 this 11 constant,” 
according to various authorities, was stated at values 
ranging between 1 75 and 4 cj lories 

It is improbable that observations would have been 
continued since xqo* on “ v>I a r-constant " work but for 
a suspected variability of the radiation sent to us from 
the sun The lawb governing this variability are of 
extreme importance for utilitarian purposes apart from 
thefir interest to astronomic While confident of the 
existence of variations of this value extending over some¬ 
what long piriodhp and of the probability or short-period 
variations n*. shown bv the observations obtained on 
Mount Wilson, yet, in order to establish full confidence 
In the minds of others of this variability of the sun's 
heat, there Is a very pressing need of observations madi 
simultaneous at some other place where they could be 
made over a longer period than is possible at Mount 
Whitney This new station should be so situated that 
observations could be continued there while the winter 
rainv s« agon prevents them at Mount WiUon A station 
In Mcmco would best fulfil such conditions 



UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Birmingham —The University of Birmingham has for 
•ome tear* been in considerable financial difficulties, for, 
in addition to the great outlay Incurred In erecting and 
equipping the new buildings, it has been faced with an 
annual excess of expenditure above income On last year\ 
working the loss was about ls.oool, and it is estimated 
that, even with most rigid economy, there will be a deficit 
of 10,000/ on the present year This fact, combined with 
the additional circumstances that the University has prac¬ 
tically reached the limit of Its power to borrow money, 
hat been a cause of grave anxiety to those responsible for 
the management of the finances. At present the situation 
is critical, and it Is felt that unless further help is forth¬ 
coming, not only must further development be out of the 
question, but even a retrograde movement will be Inevit¬ 
able Indeed, in the existing state of affairs economy is 
being exercised to such on extent as to Imperil efficiency 
The response of the Chancellor of the Exchequer to the 
recent appeal of English universities brought matters to a 
crisis, for, as is well known, the allotment of the Increase 
of the Treasury grant Is to be determined largely by the 
extent to which local support is forthcoming At this 
juncture a letter was sent by the Chancellor (the Rt Hon 
Joseph Chamberlain) to the Lord Mayor asking for further 
assistance from the City Council In the form of an addition 
to the halfpenny rate already granted for the support of 
the University The matter was referred to the Educa¬ 
tion Committee, with the result that the committee recom¬ 
mended tHfc City Council to increase the rate to an amount 
equivalent to ‘ one penny In the pound for the year 
1911-ia and so from year to year until the council 
shall otherwise direct Further, that it be a suggestion 
to authorities of the University that they should 
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increase the number of maintenance toMnwi 
for persons who would not otherwise * b* H tola 
advantage of university teaching.” ThU 
has now been approved by the council, with tha, ti 
that the grant is for the one year only, la new 
probability that the “ Greater Birmingham ” scheme 
have come into effect by next year. It was deemed odvUflbif 
that the matter should then be open to dUcusaUn by tha 
enlarged council resulting from that scheme. An interest* 
Ing feature In the discussion of the question throughout 
was the evidence of a widespread desire that further facitt* 
ties, In the nature of scholarships, should be provided for 
poor students *' 

Cambridge —The special board for biology and geology 4 
has nominated Mr X R Lewln, Trinity College* to use 
the University table at Naples for six months from 
March 1 

Mr Francis E Younghusband, K C I E , will deliver a 
lecture In Cambridge on ^Thursday, February 13, on 
14 Practical Geography " 

The Secretary of State for India In Council has In* 
formed the Vice-Chancellor that, as the result of careful 
consideration of the existing regulations as to the training 
of probationers for the Indian Forest Service, he has 
decided to modify them in accordance with the following 
decisions at which he has arrived —(1) Any university 
which possesses a forest school approved by the Secretary 
of State shall be permitted to train forest probationers, 
(a) Tho Secretary of State Is prepared to approve for this 
purpose the forest schools existing at the Universities of 
Oxford, Cambridge, and Edinburgh (3) A course of 
training In practical forestry In Germany or elsewhere, a 
certain standard of knowledge In an Indian vernacular, 
and any other special qualifications that the Secretary of 
State may prescribe, shall be Imposed upon all proba¬ 
tioners (4) Die studies of the probationers shall be con¬ 
trolled on behalf of the Secretary of State by the director 
of Indian forest studies (hereafter styled the director) 
(5) Ihe director shall be a selected officer of the Indian 
Forest Service, shall be paid such salary as the Secretary 
of State may determine, and shall hold office for a term 
of five years 

Lovdon —It is understood that the residue under Sir 
Francis Galton'b will it bequeathed to the University for 
ihe encouragement of the study of eugenics During his 
lifetime the testator gave a considerable sum of money to 
the University for the establishment and maintenance of 
the eugenics laboratory at University College, and it is 
presumed that permanent provi>lon will now be made for 
the continuance of the work of the laboratory 

Oxford —The following is the text of the speech* 
delivered by Prof Love In presenting Prof Edgeworth 
David for the degree of D Sc honoru causa on 

tebruary 7 — 44 Adest Tannatt Wiilelmus Edgeworth 
David, Geologiao praeclarus auctor Hulc viro accept* 
referenda sunt fere omnia, quae de ratlone geologies et 
antiquis caell yicissitudinibus, qulbus uta est Australia, 
comperta habemus Volut hie Inventus est qul docent 
contincntem tllam glade oppletam fulsse eo tempore turn 
silvae densishimae, in carbonem hodie conversae, 

Britanniam nostrum tegcrent I lulus etlam laus est, 
quod, cum coralHnum quoddam dorsum Oceano Austral} 
superemmens usque in mllle pedes terebrarct. et onnia 
saxi frusta, summa, media, Infima in ■ pi cere t, ratiomm 
Darwinian am de elusmodl insularum arti* confirm*!* 
potult Quattuor abhinc annos novis^Argonautls interfultf 
contlnentern Antarcticam exploraturis, qulbus Id pollssi- 
mum munus proposltum erat ut Australis Zonae magnetl* 
cum, quem vocant, polum accuratlsslme definirant Cuhia 
rei causa itinera pcrlculoso et labor is maxi ml auaceota 
hulus praeserthn viri scientia atquw constantia felkfter 
navata sunt omnia Nesc 10 an Mill! vel Borealis vel 
Australis poll exploratory tantos scfentlae fructus repor ta - 
vennt, quem eventum huic nostro David Imprimis debar! 
censeo ” 

Prof H H Turner, FRS, has been appointed Hatty 
lecturer for the year 1911 * 

The statute on faculties and boards upf faculties, wit 
again taken into consideration by Congregation 0* 
February 14, and the remaining amendments, thirty In 
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mlori^rt were dkpoted of* Ihe statute as amended has 
now to pass the ordeal of Convocation, in which assem¬ 
blage both non<*esidenta and residents have a vote 

Tux Board of Lducation is arranging to hold the 
loepenal Education Conference on April 25-28 next ihe 
conference will be attended by representatives of all the 
Home Education Departments, Lnghsh, Scotch, and Irish, 
aad from most British dominions It is proposed to 
devote the hrst two days of the conference to the consider a 
turn of problems connected with school education and the 
training of sihool tiachirs, and the last two days of the 
conference to the consideration of problems connected with 
education after the school stage and of certain idimnis 
trative problems 

Wi learn fiom Stitiut that the Smithsonian Institution 
is about to come into possession of a bequest by the lccent 
death of Mr George W Poore, of Lowell, Mass Ills 
will provides, aftei certain m^nor legacies, that the ilsi 
due of his estate be given to the Smithsonian Institution 
to form the Lucy T and George W Foort Fund, thr 
income of which is to be used for the purposes for which 
the institution was founded Mr Poore explains in his 
will that he makes this bequest in th* hope that it will 
form nn example fot other Americans to follow by support 
mg and encouraging so wise and beneficent an institution 
as I believe the Sritithsomun Institution to be 

Sir Hcxr* Roscoi chairm in of the \ppr ll ( 1 nun tl 
for tin new chemical laboi (ton s it l niv rsit) C -c Ut k 
L ondon, his issued i furth r littu with lcfeienec to th 
ippeal \s innounecd in Nviurl of Icbruuy 2 the sum 
of 2% 000 i required for thi site of the labor itories h is 
fortun etelv 1 een -icquired It is now desirable to m iki 
use of thr site as quickly as possible by electing the 
chemical laboratories on it i he «climated coat is about 
50,000! Ihe president and tommilUe ir puiuulirl) 
anxious that this amount should be raised h\ I ister in 
yrder that ih* building may be begun this yeai and may 
in this iv av be associated with the year of the Kings 
( oron ition tufts and promises ran be addi ^sd to his 
Roval Highness Prince Arthur of Conn night or to Sir 
H nn Rosiof at Inivtisitv College London 

\ mlhim was held at Aligarh on J inuu) 10 it which 
it was decided to form 1 committee to be < illi d 111 
( ornmittre fi>r the I oundation of a Mohnnin dan Uni 
versit) and to isk his Highness the \ga khan to icc pt 
the office of president \Vc barn from Ihi t touur Mail 
that m my distinguished perrons in India li ive lecepted 
the ofliLt of vice president, and that a rtpi* s* ntative tom 
mittee his b mi appointed The in mbers of th lohi 
muter include all trustees of the M \ O Coll g ill 
members of rhe college and school staffs of Aligaih all 
members of the irntrul st inding committee of thi \ll 
India bhia Conference all tditors of Midi 1111m d m 
journals, and many lepresentatives of other public bodies 
Provincial committees ue to be formed in nth province 
and the local committers of the MAO F durational (on 
ference arc to be asked to become local br inches of this 
committee An appeal in various Jmguages his b* n 
widely circulated, and the movement seems likely to be 
sui ceasful A Reutf r message from C ilcuit 1 on 
Februirv 12 stites that his Highness the Aga Kh in and 
the Niwab of Rampur have each given 10 ooof towaids 
the scheme for the foundation of this Mohamin dan uni 
versity at Aligarh The donations to the fund now imount 
(o about 66 , 600 / Tjhe Aga Khan confidentlv expects th it 
the subscriptions will amount to twice this imount by 
March 

Ihe ninth annual report, for the >ear 1909-10 of the 
executive committee # of the Carnegie Trust for the l ni 
versities of Scotland was adopted at the annual meeting 
of the tiust on February 7 In connection with tin 
endowment of rtsearch, the reports of the mdipendent 
authorities who have examined the n < ords of th \ ar s 
work under the research scheme of thr trust give evidence 
that its pastaaucee* n being well m untamed Th* com¬ 
mittee acknowle^es the assistance rendered by the uni 
verities in proming the scheme with so many able 
workers, and in affording accommodation and supervision 
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1 in thi ir various laboratories In the 1 iboratory of the 
Royal College of Physicuns, which in the department of 
mcdiunt ha* taken a prominent shaie in the trust * 
scheme, the record of work for the pa*t year is equally 
encouraging 1 hi expenditure for 1909-10 upon the 
scheme of fellowship* roholaiships and grants, and upon 
the laboratory, w 1* rcspeitml} 08*4/ and 2454/, tow ird* 
the latter of which the Roy il College of Physicnn* and 
the Royal College of Suig on* tog#ihcr contributed 1025/ 
ihe cl is* fee* paid in ih umvei*itic* ind c\ti 1 mural 
colleges amount* d during the y ir to 48,540/ m increase 
of 1184/ a* compurd with thi pr* c* ding ye 11 ihe 
avenge amount paid per b mhciury was 12/ 122 9 d 

Ihe expenditure left 1 b dance ot 1.40/ to the credit of 
the scheme of piyinent of cl i*s Ires, but is the statistic* 
alnudy to hand show 111 i vusb of expenditure of 2552/, 
it is unlikely th it my cr dit balance will icmam at the 
dost of the cuircnt veu Ihe comnuLl c thinks a st ige 
h is 1 in it idled 111 th ulministidt on of the sditmc of 
piym nt of elis* ftes it whnh it b rom th duty of the 
committee to direct th sp ual attention of th trust* *s 
to it* operation in the pest in l th nuxlitu Uions whuh 
now ippe ir to Lx 11 ussaiy Ihe committee is of opinion 
Lint it Ljnnot s cur its Lf against 1 ele lie it in future 
years under the present s\st*m and ih it the sell* ni must 
be am tided without del ly Ih fiist st p it h is t iken is 
to innouncc th it aftu the do* of th rurrent >e ir it 
1 annot continue tu pay th f * in full but must avail 
itself of the provision in the tiust d <d to pay in whole 
or in p irl 11 follows that th sysl in of paying for 
separate d iss* * must t ab in Ion 1 ind it is suggested 
that some scheni of piling 1 poition cf the tomposil 01 
fndusive fees for th* s \«ril fuulti s shill b umsid red 

\ nbl published is in lpjMmlix to th i pcil shows that 

up to Stptimber 30 seventy hv b n fu lines hid vnlun 

t irily lefunded the class fus pud by the trust on their 

brhdf, amounting in all to ibXqJ 


SOCIETIES AND ACADEMIES 

IONUON 

• Royal Society, February 9 —Sir Aichibxld Gcikie, K C B , 
presidmt in the chair—V II Vslsy md \V I lymM 
Leri 1111 physical and physiol )gic il propcilics of sio\ 11110 
and its homologucs Ihe bodies 111 qu slton toinpiise ill* 
methyl , imyl phi nyl , ind ben/yl henioligu s of stov une, 
and in addition 1 new compound 1 * nlly picpared by M 
Fourncau, viz the propyl tst 1 of dim* thyl ainino-oxy 
Ik nzoyl iso butyric acid 1 hr d nsilics of the si diminish 
with iiu reasing mokculu w ight and th* afhn ty vilu* of 
the 11st named is 1c** th in th it air adv found by thr 
formrr of the authors for siov un* md for its methyl 
h<HU)logu* Fourniau* new compound ibolislus th* con 
ti ictihtv of muscle 1* ss 1 ipidly thin dot* stov un* 01 
mtthyl-*iov une It has also less eff it on blood pressure 
nnd on respiration Amyl phcnvl md h nzyl stov une 
appear to act more slowly on must le th in do* s stov unt. 
presumably on account of pirtial precipit ilion of their 
bases On blood pressutc, im\l stovain has 1 ilhir mor* 
effect than ha* stovuno Ihe pronoun** d loc il misthetn 
properties possessed by all these bod 11 s ir* dismsscd in th* 
following paper— W L Symtt and V H Vslsy J hi 
effect of some lot il anacsthelus on noivc Ihe bodies 
de dt with in the picctdmg paper Inv b n lompired vvitli 
one another, and also with roc une is to th 11 effects in 
blocking the ph)siological conductivity of frogs neive 
Ihe in,isthetu bJoik produced by this bodies \vh n 10111 
plct* for maxim il singl* stimuli (B rnt toil it 400 mm ), 
is ilso complete for single stimuli mini times ni< ir intense 
(Brrne coil at 200-100 mm) \ block complete to 
maximal single stimuli [cod at 400 min ) is usu illy also 
complete to lepeated stimuli with th* same disposition of 
the coil Partial blockage of individu il n* rve tibres has 
not been detected Stovaine its homologu s and Tour 
ne iu s new s lit all block inor letivelv th in do* s tooaino 
Stov une methyl *ttovame ind I ourneau s new salt block 
mor rapidly than do the remaining bodies Amyl-, 
phenyl- and benzvl stov a n* block more slowlv and thr 
resulting block is less r ipidlv washed out Considered as 
Wk il an a st hi ties phenvl and benrv I stovaine offer no 
idvantagt ovir tin 1 ninning bodi s Am)! stov un mav 
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be of valu cm account of ihe relatively long duration of 
its t fleet Alethjl ktovaine iv the least readily decomposed 
by faintly alkaline fluids such as lymph and eetebro-frpinal 
fluid Fourncau s new salt has the least effect on cireula 
tion and on respiration —F F IlMkmsn and A M 
Smith Experimental re 1 * irthes on vegetable assimilation 
and respiration VIII —A rew method for estimating 
gaseous tvchan^ib of submerged plints ihe plant i» 
enclosed in a gl iss chamber a current of water is kept 
flowing through the h unbei and samples of tho atllu nl 
and Ulluent J q i d ir onalys d at frequent inteivils The 
altti at mi 11 th Amount of CO- in solut on wh eh the 
liquid u i It ^utb in p iss < vtr the plant in the chamber 
is th mi isuic of the r sp ration or assimilation that is 
taking pla icr < \per nitnts on assimilation the liquid 
suppl l t tlie chamber can U emiched with any desned 
amount < f CO s and by a special use of a CO, generating 
tower the imoum of this gas dissolved cm be k pt con 
slant f k i long period of lime Ihe glass ch unber con 

tain g the plain is sunk in a large copper w iter ball) 
with i gl ist. window and th tempuature tnd lllumina 
tun can be controlled When the conditions allow 
vigoious issimilat on much oxygen is given off as bubbles 
from the pi nil in th chamber and these bubbles tike up 
an dppieciiLlc amount of CO, fro n the solution It is 
therefore n ccssary to collect and mi asure this gas and 
use it as i eoireetion to the appar nt dim nution in the 
dissolved CO, *1 he gas is s parat d from the liquid l) 
a valve at the highest point of the apparatus ind collected 
autc mnti ally for an ilys h Hub rru thod has none of th 
hmitatio is of the bubbl counting procedur exclunvd) 
employ d previously for the invest gation of the assimila 
tion if wat r pi ints and since it takes account of the 
COj in solution and also of th it in the bubbles critic j1 
me isurcmonts c in now be m idL < t the iss milat oi 
throughout the whole rang of th external factois th it 
primal ily control this function—F 1 Blackman and 
A M Smith Experimental researches on vcgetabl 
iss m I ition and respiration I\—On issmmlatioi n sub 
merged wat r plants and its rclaton to th concentr ition 
of c irbon dioxide and other fact< rs Ih exp r ments 
weie iarri d out by l new method wh ch takes account 
of the alteration of the gases in solution as w II as of th 
gas s libeiated as bubbles Ihe aim is to demonstrate th< 
natun <f the relation b tween assimilation and the chief 
envnonnicntal factors ( O, supply light intensity and 
temperature The telation is such thn the magnitude </ 
this junction in ei cry combination of thae factor a m deter 
num ily tmi or other of them a ting as a hmtttng factor 
Ihe identific ition of the part culai hm ting f ictor in an> 
definite cas is carried out by appljing experimentally the 
following gen ral principle -When the magnitude of a 
function ts limited by one of a set of poinblc factors 
increase of that factor and of that one alon uiU It 
found to bring about an increase of the magnitude of the 
function TTom the data obtained a new type of diagr im 
is constructed by which it is possible to foretell what vtluo 
of assimilation in Flodea will be attained in any combina 
tion of medium magnitudes of the three fa<tors of the 
environment In this diagram against the d fferent values 
of xssim Ution as ordinates arc ranged three separate 
curves showing the degrees of CO, supply temperature 
and illuminat on which art resp*rtively essential for the 
attainment of each value of ass milation lor iny h>po 
thetaal combination of the factors it follows by the prin 
ciple of limiting factor* that if the three functional values 
corresponding potentially to these be ascertained from the 
di (gram th n the actual magnitude of assimilation 
attained w th that combination of factors will alwiys be 
Ihe smnHftt of the three pot ntial values Ihe last section 
contains a cntictl account of the work of previous investi 
gatois who interpreted their results on the assumption that 
there was a primary opttmum in the relation between 
assimil ition and each rxternal factor The substantial 
work of Pantanclh led him to the conclusion that the 
pos t on of the optimum for any one factor shifts with the 
magnitude of the other concurrent factors This can only 
be a transitional point of view and from this wc have 
adv merd to the standpoint that the whole conception of 
qbttma in this connection ts inapplicable and breaks down 
uAnpletok on careful analysis The authors show in detail 
that all thr experiments of previous workers are more 
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harmoniously interpieted from the point of view inter¬ 
acting limiting factors than by the conception of Optima 

Geological Society, January at —Prof W W 'Waits, 
F R S president, in the chair —H H Thomas The 
bkomtr volcanic seritb (Pembrokeshire) Ihe rocks are 
ti actable on the mainland from near St Ishmaels on MtU 
foid Haven to VVooltack Head, and on the west occupy 
the islands of Midland bkomer, and the Smalls The 
thickness exposed is some juoo feet and the lateral 
extension tome twenty live miles Ihe chief evidence 
indicates th it the rocks are of pre Upper Llandovery age, 
but from 1 consideration of the geology of the neighbour¬ 
ing country it u> probable that their true age is Aremg 
I he rocks ire chiefly subuenal lava floWb frequently Intcr- 
atrut lied with rtd clays I hey art separated into two 
mam groups by a mass of sedimentary rocks barren of 
fos'iiL Ihe lavas form well defined groups The rocks 
fall into eight chief types, two of which are of necessity 
n w in order of mcrea^ng basicity they are —soda- 
rh)olitcs soda trachytes keratophvrcs skomentes marloe- 
bites mugeantes olivine basalts and olivine dolentes 
'Ihe hist five types may be*iniluded in the alkaline dasb, 
they are rich in soda and most of the felspars belong to 
ilbito-oligoclasc varieties Ihe last three types aie normal 
subalkal ne rouks m which the felspars range from obgo- 
cl xse to labradoritc 

February 8 —Prof W W Watts F R S president in 
the chair —Prof T W Fdgeworth David gave an account 
of the researches pursued by him in conjunction 
with Mr R E Priestley geologist to the British Antirctic 
I xpcdition of 1907-9 in the course of that expedition 
more especially the investigations connected with glaci il 
geology 

Physical Society, January 27 —Prof C H Lees, F R S , 
vice pros d nt in the chair —Prof F T Trouton A 
demonsti ation of the pha««j difference between the primary 
and secondary currents of a ttansformer by means of a 
simple apparatus The apparatus is a primitive induction 
motor consisting of two horseshoe electromagnets with 
their axes tome dent and vertical and their plants at right 
ingles Above the poles a copper disc is pivoted The 
primary current from a transformer is sent through one 
mignet and the secondary current through the other 
With a suitable phase d (Terence a rot iting magnetic field 
is thus obtained Inserting an iron core into the trans 
former diminishes the spted of rotation A steel core will 
produce a greater negative rotation than an iron one To 
demonstrate the hysteresis effect it is nmssiry that the 
core should consist of a bundle of fine wires otherwise 
the Foucault currents set up will introduce a lag The 
effect of Iourault currents can be shown by introducing 
another coil within the transformer in place of the iron 
core and closing its circuit with a variable resistance — 
Prof J A Pltmlnf A note on tho experimental measure 
ment of the high frequency resistance of wires The 
author refers to a paper read by him in December 1909, 
before the Institution of Electric il Engineers on quanti- 
titive measurements in connection with radio-telegraphy 
(Journal Inst Flee Eng vol xhv p 349 1910) in 

which he described an apparatus consisting of a differ¬ 
ential air thermometer having tubular bulbs into which 
similar wires could be placed and by means of which 
a comparison could be made of the high frequency (H F) 
res stance R of a straight wire and its steady or ohmic 
res st ince R If two equal wires have passed through 
one a steady current A and through the *thcr a H F 
current A then if these currents age adjusted until the 
rate of heat cvolutior in each case Is the same we have 
A 1 R=A*R Certain precautions are described in the 
paper for eliminating inequality but by means of correct 
reading H F ammeters as devised by the author the ratio 
of the resistances R/R ran be deter runed from the ratio 
of the mean square currents A*/A 1 —Prof J A Plsmlng 
and <j B Dyks The measurements of energy losses !n 
condensers tnversed by high frequency electric oscillations 
In this paper an arrangfment of apparatus is described 
for the purpose of measuring the internal energy losses 
in condensers traversed by high frequency (H F ) currents 
It is shown that these energy losses in \jmdensers mav be 
ronsdered as if thev were due to a resistance low In a 
Hypothetical resistance in series with the condenser the 
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ooiufenser itself being supposed to have a perfect non- 
dtssipotive dielectric of tne srnno dielectric constant — 
PrpfT J. A. Plemlnv and G B Dyke Some resonance 
CUrrtS taken with impact and spark-boll discharges In 
the course of the experiments described in the pievious 
paper on the measurement of energy losses in condensers 
a large number of measurements had to be made with the 
cymometer of the frequency of oscillations in and th 
Inductance of, the secondary or condenser circuit It w a> 
then an easy matter to draw complete resonance carves in 
each case, and this has accordingly bun done with both 
the impact and spark ball dischargers in the primary 
circuit, and for various resistances in the s tond irv unut 

Mathematical Society, tcbruiry 9 —Dr II F Baker, 
president, in the chair —F Cunningham The ipplic 1 
tion of the mathematical theory of iclitivitv to ih ilictron 
theory of matter—G B Mnthawa md W b 11 

lenwrlok The reduction of anthmi tical binary forms 
which have a negative determinant —H Batsman 
Certain vectors associated ^ith an electromagnetic held 
and the reflection of light at the surface of a pei feet 
conductoi 

Cam #r 1 doe 

Philosophical Bociety, January 23 —Sir George Dtrwin, 
RCR, FRS , president, in the chair — A\ A D 
Rudga ( 1 ) A constant temper iture porous plug \p r 
ment {s) observations on the surf ice ter Men if liquid 
sulphur —A h thlay The magnetic susu ptibihtics of 
certain compounds 

Manciibsier 

Literary and Philosophical Society January 24 
Mr Francis Jones, president, in the chair Di \ \ 

Mold rum The development of the atomu thi 01 v (s) 
Dalton i> ihtmical theory Ihe pajn.r d als hr^t with thf 
principles, and afterwards with the genesis, of Dalton s 
chemical atomic theory It is shown that it ib nnpossil 1 
to suppose that the hypothesis of Avogadro had in\ 
influent c on Dalton whilst engaged on th thcon the 
main principles of which are —{1) that atoms of difl 1 nt 
kinds tend to toinhint in the proportion 1 t rath r than 
in any other that the mxt proportion to occur is 1 j 
then 1 3, and so on and (j) that when two compoundb 
of the same two elements are gaseous, the lightt r is hmarv 
and the heavier tertiary Dalton s explanation of th#m 
shows that Newtons postulate of similar paitides wh ch 
ore 4 mutually repulsive, 1 * was the fundamental idea of the 
rhemnal as it had been of the phyncil alomu theor\ 
The author concurs with Rostoe and Harden in rrjetting 
the account of the genesis of the theory which toniucts it 
with the disoovery of the composition of marsh gis and 
olefiant gas, but is unable to accept their view, the gist 
of which is that Dalton first satisfied hims If thnt the 
atoms of different gases have different su's, and then 
devised the chemical theory He concludes that it was 
Dolton’s experiment* on the combination of nitric oxide 
and the oxygen of the air that aroused his attention and 
made him apply his physical theory to thp purposes of 
chemistry —Prof A H Olbeon The bch iviour of bodies 
floating in a free or a forced vortex Thi main conclusions 
drawn from the extienmental results embodied in the p iper 
ore —(1) In a free vortex (a) Veiy small floating 
particles rotate in spiral paths, approaching with 1 con¬ 
tinually increasing velocity, and finally dii ippearmg down 
the funnel of the vortex (M If of moderate dimensions 
the behaviour depends on the shape, size weight and 
poaition of the centre of gravity of the object the lighter 
particles approaching more rapidly than those of a lower 
specific gravity With homogeneous bodies of the same 

specific gravity depth of immersion, and shape of plane 
of flotation the larger shows the greater tendency to 
approach the centre (a) In a forced vortex —(a) Small 
bodies approach the centre with \ radid velocitv which 
is greater the greater the radius of rotation (fc) In 
homogeneous bodies of the same size and shape the 
heavier shows the lesser tendency to approach the centre 
(c) A non-homogeneous body shows a lesser tendency to 
approach the centre than does a homogeneous bodv of the 
same size shape, and weight If the centre of gravity of 
the non-homqgeneous body is sufficiently low the body 
works out to yfc outer edge of the vortex <d) The shape 
of the body inltself has no effect on its behaviour so long 
as the vortex Is a true forced vortex As in the case 
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of tht frte vortex, the. knuwkdgL of the furttb called into 
play is adequate for an explanat on of all the observed 
phenomena 

Dublin 

Royal Irish Academy, January 23 —Dr H F Barry, 
vice president, in the chair —D K Paek-Bemford and 
Nevm H Foster The woodhee of Ireland, their distri 
bution and Lla&bifkation Iwtnty-live species of woodlice 
(Crubtaci a Ibopoda lenestria) are found in Ireland and 
of tluse four sptci s have bun recorded fiom and ore 
common in every county SkttUi map? are giv n which 
, show at a glance th* various Irish tounty divisions in 

I which each bpeutb his been taken \ si neb of synoptical 

t ibl< s is also included in the piper which should prove 
us ful in enabling students to dngney, any British species 
1 Iwo plates illustrating Mi top martinis mtlanuru * B I , 
and hluma purpuraunn H 1 (species which have not 
' ytt been found in 1 ngland) md a comprehensiv bibho 
gruphy, art also included John MaeNolll Ihe early 
population groups of Irtlind tin ir noun ncl uuir ind 
chronology Ihc object of the piper w is to distinguish 
the different 1 lasses of gioup names found applic ible to 

Irish popul ition groups in cnly times md to assign an 

ippriximate penod of origin ition to e ich cl iss of names 
Ihe formulae of the eailiei 11 imes wcie distinguish d and 
discussed and 1 lint diawn up under r ich formul 1 Ihe 
paper dealt with thi classification if thr groups is fre 
tnbutan and unfree and identifyd the mil and mihtjrv 
or^ inis itions of the pettv St ites in ancient Ireland with 
the eat heat traditional form ot tm Roman State 

Moyal Dublin Society, Januaiy 24 —1 tof 1 Johnson 
in the chair —Prof \\ Brown M Lhinical stress and 
m ignetmtion of mckcl p irt 11 , ind th subsid ic of 
torsionil oscillitions in nickel ind in 11 wir s whin sub 
jetted to the influence of longitudinal nugiutic liclds 
ihe results of experiments on inagnitis ition ind torsion 
of mtkil wire showed that a limit to thL twist of thr 
free end of the win, is reached with a certain d finite 
longitudinal lo id It was also shown by mi ans of the 
subsidence of toisional vibrations that the greitcbl internal 
frntion in the wire took pltto when it wib suirounikd by 
a longitudinal magnetic held of the same value as th it in 
* which the maximum twist occurred with a givm load on 
th wire—Dr W 1 Adoney Ihc c stun ition of the 
org imc matters in unpolluted and polluted waters with 
pot issium bichromate and sulphunc u il The investigc 
tions have bepn m idc with the vh w of discovering a rapid 
and accuiate method of estimating the totil oxidisabihty 
of the organic nutters in unpolluiid and polluted wilcrs 
Ihe water is treated under suitable conditions, which are 
detailed in the piper, with a decinormil solution of 
potassium bichromate ind sulphuric add ind after 
evaporation and digestion for \ sufficient tim in thp wat«r 
b ith the excess of bichromit rtm 1 mng 1 a drteimined 
by means of a decinormil solution of fenous sulphate 
The results of a number of fstunations of 1 vam tv of 
witcis ire given, mid th v ^how that th method is tap 
able of yielding concordant and accural ri suits Prof 
Henry H Olson Ihe thermo I rtric method of trvo 
acopy Ihc apparatus uspd in this m thod was d vispd in 
ordci to determine the fr*«zmg points of small quantities 
of solutions With special devices for elinuinting thermo¬ 
electric errors it has been found poss ble using one pair 
of junctions formed of coppei and euiek 1 * r alloy, to 
determine the freezing points of i 1 u of solution with 
accuracy to ooi® C With 1 gnatcr number of junctions 
greater accuracy may be attornd The method is particu¬ 
larly suitable for detecting verv sm ill differentcs of frecz ng 
point 

Paris 

Academy of Bciencee, February 6 — M Around 
Gautier In the chair —P ldimo New observa¬ 
tions on the spectrum of Nova I acert c o p 523) 
—Henri Vlltmt Tho discontinuous motion of 1 fluid in a 
canal containing an obstacle Korn Ihe hehcoidal 
state of electrical matter some m w hypotheses for ex 
plaining mechanically elprtrom ignetit phi nonu na—Gaston 
tall lord Res arches on the influence of vplocitv on the 
compass ft the high speeds ut lined in modern destroyers 
there is a possibility that the velocity may affcrt the 
indications of the compass Some experiments in this 
direction have been c lined out on a railway at spreds 
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betwun bo and 120 kilometres per hour The results 
obtaimd >0 far are inconclusive—G Hfnao Optical 
sterns in motion and th* translation of the earth —A 
Ledue 1 h ipplication of the £onx pnnuplt to th* 

f henomena 'iccompanjmg the charge of condcnst rs— 
DicoffllM \ physn il interpretation of non romp n 
sited hfat—A Uffty A method of obs rv ition of the 
tnj ctou s. fellowcd bv the dements of an nr rumnt 
dill tied \ v obstacl s of v iriable forms As an indie itcw, 
1 gas is us il th r<frn.ti\p ind \ ol vvhiLh is hif,h r thin 
th it of an but ipprt \imatflv tin s imp drnsii\ Such 1 

gis casts i bharp sh idow on a scroni ind hem th 

■notion of th 1 r mrr nts * in be followed Acrtvl nt » 
mixtui of ir t>l nt and 1 uboi duwidt ind thvl ne m 
d is smtabl foi th s method of w irk ng MM 

CMiiwmui tnd H«lm I he * xtLnsihihtv of vukamsed 
indinullm fi Frlodel md \ Orand|Mn 1 h stiuc 

tui of I quids \\ th fo< al ionics Ixiuis Matruehot A 
new fungus patho^tnn to mm Hus fungus to which rhf 
nam UasttQtnladuim Blochu has been Rim n has lx n 

obtain d n pine luhur s dirict fiom th lesions in mm 
and Iipik* app nrs to h tile <mdIo rauso of llu diseasul 
condition obs rv d T Klobb The dexirorot itoiv pinto 
st rc Is («nlh st nils) ftom 1 nth mix n ltli% —(> ibi 1 

••rtrand ml R Valllon 1 he aUion of the HuIr in m 

fern nt in the monobisic icids d rvnd from 1 duunR 
visits \ Maria ind M MacAutiffo C nupiuam 
in asm m nts of individuals of I >th sn s from lun iti 
asvlums with noinnl men md women The nun Hr s <f 
th abvlums aie Ren mil) smaller than the normal espeti 
ills in the bust Details of the tomparison of v irious 

limbs ind parts of tli body arc also Riven T 
Dotohamp* The treatment of epilepsy of Ristn> 
mt si n il onR n Remarks on am nt notr of M Doum* 1 
on the same subject —A Bonnat R s arches on the 
ruises of the variations of the acrid < nloinokiRical 
faunule \f Oiynoux I he lavirs coni'll rung S/niufus 
bulouius m the western Mediterranean—] Boalar ihr 
r lahons b t\v en the * irth currents and migmr* d sturl 
ani s M Blrfcaland The /odnc'il light 
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PARKER AND HAS WELL'S ZOOLOGY 
A Text-Book of Zoology By Prof T J Parker, 
FRS, and Prof W A Harwell, F,R S Vol 1 , 
pp xxxix+ 839 Vol ii , pp xx+ 728 (London 
Macmillan and Co , Ltd , 1910 ) Price 365 net, the 
two vols 

FTER an interval of thirteen years, this well- 
known text-book has appeared in .1 second 
edition Its merits have earned for " Parker and 
Haswell" a high educational rank, the clear, terse 
descriptions of each selected example of Lhe various 
classes, the comparison of the class with its exemplar, 
the abundance and excellence of the Illustrations, the 
brief but useful summaries on general topics, distn- 
butlon, history, variation Its draw bat k Ins fcwen 
that whilst containing a good two >(ais’ tr lining 
in the subjcct-m ifter of /oology, It does not satisl\ 
the needs of more advanced students In sonu w ns 
the new edition makes good this defect but \u in 
inclined to think that it would have hecn a gun if 
n gocxl ded of elementary discriptive m it ter (such is 
students invari ihl\ obtain in other and smaller works) 
could have made way for fresh and much-nicdcd d< 
scriptiuns of such e\ unples as a loitoise and a mam- 
mnl other than a rabbit, or for such a tupic is com¬ 
parative physiology 

The most striking chmge in thi book is thi im¬ 
provement both In tt\* ind in tin figures, of tin 
vo^mc that deals wnh lhe invtrtchnti lhe \<ile¬ 
hr »tes, on the olht r h ind, n m un essi nti illy 1111 iltc n d 
This diffeientul tnatimnt raises an inh resting point, 
for it com sponds\er\ clostlv with thi lelitivt minimi 
of interest taken b\ students in lhe h\n biimhcs of 
lhe subject and lhe rclatnc progiess, both 111 thi 
presentation of, and icsrarch into, the suhjtrt-m ilUr 
Every experienced tr icher knows-uuk id the book 
before us shows—tint our knowledge of mveitcbritts 
has advanced more rapidly of 1 ite Mais and h is » 
more attractive appeal than our knowledge of tin 
vertebrata Purely descriptive in itomv likes loo 
large a place in the present ition ot tin litter Ilu 
discussions upon the origin of fins or tin morphology 
of the eir-ossules still sound on vague, unsatisfung, 
unpragmatic We do not expect oui students to know 
in detail the scleritcs of an insett, but we do txpict 
them to know the hard parts of veitebritis \\c stik 
regard embryology ns something distinct from 
anatomy, ana thi sqpse of dealing with the lifc-histon 
of a vertebrate in the way in which life-histories are 
studied among lnveitebrntos is never re ihscd Em¬ 
bryos are still treated as rarities, the phenomena of 
colour are omitted of passed over briefly, the questions 
of heat-production and other problems of vital 
mechanics are not mentioned It. it to be wondered 
at that our students with rare exceptions devolc 
themselves to research on invertehrnta or to questions 
of heredity? A fsesh treatment of vertebrate /oology 
is required regret that no attempt is made in 

this work to pul new wine into the old bottles, but 
we cannot wonder at it A new bottle is required 

NO. 2156, VOL. 85] 


With regard to the changes made in the first 
volume, the protozoa are more fully illustrated and 
described, but the accounts are not equally adequate 
For example, the life-histories of the Lobosa arc not 
referred to, the sexu il dimorphism in Spurozoa 
gregartntda is not mentioned, ind much recent work 
on forms mentioned or figured is not made use of 
The list of fresh-water jellyfish and h>dioids on 
p 167 omits some interesting recent discoveries It 
is, of course, incorrect to repeat the statement of the 
earlier edition that Limnocaxlium is only found in 
Regent’s Park A description of the actual mode of 
formation of a medusa would hive been very welcome 
\mongsl the few mistakes of nomencl iturc we must 
mention Adamsia 011 p 208 md on Fig 157 The 
anemone referred to is obviousl) not \damsia but 
S agartta parasitua (to use the oldei name) The 
accounts of the various woim-Phvla are much im¬ 
proved and will print tvtrimelv useful lhe classifi¬ 
cation of the Crustacea is quite the modern one, but 
we miss any account of the recent woik i>n para¬ 
sitism md six-pioducl 1011 m this 11 iss big 454 
is still incorrectly labelled Thi trt itment of the 
mstets might hive bt en brought 1 liltlt iiioh up-to- 
d ite in view' of the increased intirtst m md know¬ 
ledge ot the house fiv ind tin Isttst-flv, n< ilhtr of whuh 
ire noticed lhe (abb of mouth-pails on p 023 is 
reprinted without reference ippucnllv to the woik 
which hid It'd to mother comp irison Hit \pltri, 
a most impoitmt oidir 111 trrated \rr\ suminuilv 
ipd no mention is mule of 1 lit discoveiits ol Silvestn 
and Berlesc, whuli have rcu tied sum 1907 i new 
ordt r, the Mvnentum it 1 

I lu se ciitieisnis, howtvtr do not pit dude igt mi¬ 
nus (stimilt ot rh< lalxmr which On si volumis have 
cost, nor do tliev sciioush diminish mu \ estimate 
of their value Prof II iswell is In Ik longraluliUd 
on the appearand of tins new edition whuh will be 
greatlv ippnnited b\ ill tt ichtis, md in the mattei 
of tv|K)grnphv and lithogi ipliv is m excellent example 
of modern English work I M Cmmiup 

PAI\ 1 S AND P\I\U\G 

lhe MahrtaJs of the Pamttr's ( raft , tit Fittopr and 
bgvpt from Faring linns to the nul of thi Sevt li¬ 
fe enth ( entury with Sonu 1 1 taunt of their Pn- 
paration and l sc Bv Dr \ I’ L rnric Pp \v + 
4-14 (London «uvd Edinburgh I U Fuulis, tqio ) 
Price 54 net 

HE author of this intelisting book whuh be¬ 
longs to a series treitmg of The \rls ind 
Crafts of the Nations,” has gathered within its covers 
*an immense amount of information concerning the 
materials and methods of punting in earlv times 
Dr Laurie has been, ind is, an mdef itigable mvesli- 
gator, especially in eonn*ctie>n with indent processes 
of mural painting end with ilu vehicles of mcdweval 
and later days His chief conclusions, some of which 
have been published b< fore, as in the little volume on 
“Greek and Roman Methods of Painting,” lately re¬ 
viewed in these columns, are now made accessible to 
everyone interested in the subject One has no longer 
to search through the back numbers of a journal 

S 
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for scattered papers and lectures but can find in the 
\olume before u* a rtsumd of hn inquiries with some 
additional information as well as a list of works 
old and new which deaJ with some or other of the 
topics discussed in Dr I auric s pages This list 
occupies nearly fifty pages and is comprehensive if 
not precisely exhaustive 

Of the fourteen chapters into which this handbook 
19 divided not the least important is that which forms 
the introduction m which a sketch is drawn of the 
interdependence of certain crafts of the development 
of the processes of painting of the increase in the 
number of available pigments and of changes in the 
workshop and studio Then in six successive chapters 
there are described Egyptian pigments and mediums 
and classical methods such a9 wax painting egg tern 
pera and a kind of fresco-painting The eighth 
chapter deals with the later history of fresco-painting 
and then comes a senes of disci ssions based on the 
treatises of the monk Theophilus and on the Book 
of the Art by Cennino Cennini B> means of 
abundant quotation from these authorit es and by 
original comment Dr Laurie has certainly succeeded 
in reproducing the utnosphere described in the 
preface as that in which these ancient works were 
earned out As our author never loses his hold on 
modem science and modern practice we commend his 
appreciative sympathy with the naive descriptions and 
utterances of the older writers and historians of art 
On the paintmg of illuminated manuscripts is 
the heading of the eleventh chapter There are here 
tome indications of the pigments used in such wonder 
ful productions as the Book of Kells and the 

Lindjgfarne Gospels both of the seventh century 
For instance we learn that the Irish monks had 
learned to extract the purple dye from a species of 
murex found on the shores of the Irish Channel 
Besides Tynan purple the early Irish illuminators 
had at their command red lead several ochres a green 
identical with malachite and several lakes The ink 
they used is supposed to have owed its blackness 
entirely to carbon but a dose examination of the 
wilting in the Ltndisfame Gospels recently made 
bv the reviewer indicates by the presence of a multi 
tude of reddish brown spots the employment of a 
gallo-tannate of iron like that described by Iheo- 
philus To the subject t>f lakes and other adjective 
colours as used m ancient practice and in mediaeval 
davs Dr I aune devotes a chapter of twenty five 
pages the employment of djed cloths as sources of 
some pigments as in the case of the red from kermes 
or Coccus tlicis is described 

The last two chapters in the book are mainly given 
up to the study of questions connected with the origin 
of oil painting, the making and use of varnishes and 
the preparation of pigments and of canvas-grounds 
during the sixteenth and seventeenth centuries Dr 
Laurie admits that he is unable to pronounce definite 
judgments on all disputed points but he has certainly 
contributed valuable material for a solution of some 
the problems offered bv pictures supposed to have 
Seen painted in oil during the fifteenth century 

In the volume under renew are included thirteen 
illustration* many of them in colour They are not 
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merely pleasing enrichments of the text but serve die 
purpose of throwing light upon certain descriptive 
passages 

On the whole we may consider that the aim of the 
author has been satisfactorily accomplished and that 
he has given within reasonable compass & fair ac- 
count in English of the varied information scattered 
veiy widely in the literature of the art of painting 

In a second edition the author must correct a few 
slips hor example the two great lunettes painted 
by Lord Leighton m the Victoria and Albert Museum 
are not in true fresco (p 136) but in spirit fresco 
a 1 oleo resinous vehicle containing wax Again Dr 
Laurie h is misplaced (p 334) the Christian names of 
the brothers von Eyck Revision is needed elsewhere 
also as in the recommendation to use terre verte in true 
fresco-punting (p 1*17) it has proved very treacherous 
11 this country lhen too the attribution to Mr 
James Ward of the valuable suggestion unknown 
to the older p unters namely the introduction of 
asbestos into the plaster to bind it together (p 138) 
doe not fit the circumstances Mr Ward in his 

Trtsco Painting published in 1909 does it is true 
recommend this use of asbestos but it had been so 
enployed long before and its adoption had been 
urged nineteen years previously in a well known tech 
meal manual A H C 


lilt LOl LOID ST ATT OF MATTER 
Kaptllarchemtc Etne DarsteUung der Chemte der 
Kollotde und verwandter G ebtete By Dr Herbert 

brcundlich Pp vm+591 (Leipzig Akademische 
Verlagsgesellschaft m b H 1909) 

HE attention which has been directed during 
recent years to the colloid state of matter has 
led to the publication of a very considerable literature 
and the subject is rapidly becoming an important 
section of physical chemistry We therefore welcome 
Dr Freundlich s book as perhaps the most complete 
attempt to deal with the subject as a whole on the 
lines of a definite hypothesis and bring it into clear 
mathematical relation to physics 
The colloidal state is usually and possibly always 
a two phased condition in which one finely divided 
substance is suspended in another and ranges by 
imperceptible gradation from such suspensions as clay 
in water or butter fat in milk to true molecular solu 
turns which to our present means of examination are 
absolutely homogeneous In such systems the sur¬ 
faces of contact between the two phases are of 
enormous area and the phenomena of surface-action 
and especially of su face tension have an importance 
of quite a different order to that which they possess in 
single phases Dr Freundlich indeed is inclined t6 
consider them essential causes not merely of the pecu¬ 
liarities of colloid solution but of adsorption co* 
precipitation and electric cataphoresis which often 
bear the closest resemblance to ionic chemical 
reactions While however the influence of surface 
or surface-action 1$ the guiding hypothesis of Dr 
Freundlich s work we have been particularly struck 
with the candid and truly scientific spirit in which he 
admits its limitations, and states opposing views 
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V »HttnIng with a discussion of the mathematical 

18 Laplace on surface-tension, the author points 
out teat while it adequately expresses the effect as 
tiftfjwved on curved surfaces, It gives no explanation 
of tension on plane ones, since it assumes the internal 
pressure to remain constant to the surface and to 
met Vertically to it only A more complete theory 
has been developed by van der Waals and his pupils 
In the gas-equation, (P f a/v 1 ) (n-b) = RT, the a/v* 
represents the increase of pressure due to the mutual 
attraction of the gas molecules, and this, while only 
a trifling correction in gases, becomes an enormous 
pressure in liquids owing to the closeness of the mole¬ 
cules When, however, a particle lies actually on the 
surface. It is only attracted Iff those below and around 
It, and not compressed by others above, so that the 
surface-layer is not only un<Jcr a much lower pressure 
vertically, but the surface is under actual tension 
from the horizontal component of the attraction of 
the particles around and below it Since the liquid 
particles not onl^ exert attraction on others in the 
surface-layer, but on those of vapour or gas imme¬ 
diately above it, it is clear that the layer of rarefied 
liquid must pass without break into a layer of com¬ 
pressed vapour within the very small range of mole¬ 
cular attraction Substances, like most s'llts, which 
dissolve with contraction of volume, increase of in¬ 
ternal pressure, and diminution of vapour-pressure, 
also increase the surface-tension, while volatile liquids 
and many colloid organic substances dimmish it 
It was first pointed out by Willard Gibbs, and 
afterwards, more fully, by J J Thomson, that bodies 
which diminish the surface-tension must tend to 
accumulate in that surface, while the reverse is the 
case with those which increase it Frcundhch sees in 
this the explanation of adsorption, positive and nega¬ 
tive, and as such an effect on surfaces even between 
liquid and vapour can be shown expenmen tally to 
occur, it must be accepted as one of the causes, though 
whether it plays the important part which he assigns 
to it must remain uncertain until nuans are found 
at least of estimating its quantitative effect Lagcr- 
gren has suggested another physical theory of adsorp¬ 
tion based on the idea that a surface is a region not 
of tension but of compression, and that substances 
which favour contraction of volume must accumulate 
there While it seems impossible to accept the idea 
of a compressed layer at the surface of a liquid tn 
contact with gas, it may well be that the liquid is 
compressed, and its surface-tension negative on solid 
surfaces, just as von der Waals assumes that gas is 
compressed on liquid ones, since the internal pressure 
and surface-tension* of solids must be enormousl) 
higher than those of liquids Neither theory ade¬ 
quately explains many of the individualities, both of 
absorbent surfaces jmd adsorbed substances, some 
substances being adsorbed at surfaces both of positive 
and of negative surface-tension and one is inclined to 
believe, what indeed Frcundhch admits, that chemical 
forces often come Into play, and that adsorption re¬ 
sembles in many cases a sort of contact-solution of 
two bodies havinglbtemical affinities, or, what Is prob¬ 
ably tite same thing, opposite electric potentials 

H R P, 
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T RAVE IS IN ICEUND 

Island trt l ergangetihctt und Gegenwart, Rctse-Emitter - 
ungen By Paul Herrmann Tetl m , Zweite Reise 
quer durch Island Pp xf^rz + map (l^eipzig 
W Engelmann, 1910) Price 7 marks 
HIS volume, although complete in itself, Is a 
sequel to the two parts of “Island in Vergnng- 
enheit und Gegenwart" (1907), describing Herr Herr¬ 
mann's travels four years previously As before, the 
town of Torgau allowed him the long leave, pro¬ 
vided a locum tenens (as schoolmaster), and relieved 
him of all anxiety during the illness resulting from 
an accident on the journey The money was pro¬ 
vided for the undertaking by the higher educational 
authorities, and we cannot wonder when he observesi 
1 Surely few towns would act so munificently " The 
same guide was employed—he who accompanied 
Thoroddsen on his explorations—but although the 
surrounding circumstances wrre equally favourable, 
the book does not give quite such an impression of 
cnthusiusm for Iceland 111 each and every aspect as 
on the former visit 

Ihe route was by sea round the eastern, western, 
and northern coast, descriptions being given of all 
places called at, and the scenery passed Herr Herr¬ 
mann is pleased to think his former books are used 
as reference by tourists, and this part of the present 
work Is specially for their benefit He thy^ks the 
number of visitors will greatly tmreuse when the 
steamship service is unproved He complains greatly 
of the accommodation now provided, and quotes and 
agrees with the opinion of another traveller (O 
Komorowlcr) "that if such wtre used in Germany 
for the transport of ummals the S P t \ would inter¬ 
fere " l 

From Reykjavik the journey’ as fir as Ixahryggtr 
was over familiar ground, but a new route was struck 
thence to Kalmanstunga with «in excursion to the 
Surtshellir caves—and westward round the Snaefellsnes 
peninsula, where the inhabitants were not found as 
lacking in progressive spirit as from other accounts 
was expected Northward to Hroiberg with an appre¬ 
ciative allusion to the agnrultur il school at Olafs- 
dalur Then eastward to H 61 ar, the seat of an 
ancient bishopric and present agricultural school, and 
southward over the Kjolur to Gevsir 
When the disadvantages of storms, cold, tent-life, 
and many minor catastrophes were overcome, and the 
pleasant neighbourhood of Hvitrirv.itu reached, an 
attempt to visit Frodardalur resulted, owing to an 
overtaking storm, in a severe fall from the pony As 
a result of this accident the remaining portion of the 
joumev, by Skalholt, Gullfoss, and round Reykjanes 
to Reykjavik, is undertaken with less spirit 
The author enlarges more on the geological aspect 
of the country than In the preceding volumes, in the 
meantime he has learnt much in this direction, but 
wishes the scientific reader to remember always that the 
descriptions, remarks, and conclusions are those of a 
layman only The more he knows of Iceland the 
more his admiration of Thoroddsen, as a geologist 
And explorer, grows, and this appreciation is ex¬ 
pressed in maty references 
For younger geologists the entirely or partially 
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unexplored regions are pointed out, with hints and 
advice for future students The folklore of the island 
le never lost night of, and many extracts from the 
Sagas, and much historical matter, are interspersed 
in smaller print than the bulk of the narrative 
The writer's love of Iceland is not lessened by his 
second, and, as he regretfully remarks several times, 
final visit. It is interesting to note that in his opinion 
the union between Iceland and Denmark is political 
only, and that the ties between the two peoples are 
not likely to become deeper or closer. 

The work is illustrated by many photographs and 
drawings, and a map of the route followed Alto¬ 
gether it is interesting reading for lovers of Iceland 
or for prospective travellers over the same ground, 
although the detailed accounts, evidently intended for 
future tounsts, of the reception, food, lodging, and 
cost at each stopping place are wearisome 
We regret that Herr Herrmann, with one excep¬ 
tion, always alludes to our countrymen with some 
contemptuous phrase, the four years' interval has not 
softened his attitude towards the British traveller. 

M G. B 


HEREDITY \ND ITS PHYSICAI BASIS 
Hereditary Characters and their Modes of Trans¬ 
mission, By C E Walker Pp xu+239 (Lon¬ 
don Bdward \mold, 1910) Price 6d net 

T HIS volume deals very clearlv and briefly with 
the whole field of heredit}, but perhaps its most 
interesting feature is the development of a theory as 
to the relative share borne by the chromosomes and 
other parts of the sexual ceils m the transmission of 
hereditary characters Stated somewhat crudelv the 
theorv and the arguments which support it are as 
follows —In the chromosomes are represented new 
characters (i e Individual variations, mutations, and 
the like), while other parts of the cell are concerned 
with the propagation of old-established racial char¬ 
acters That the chromosomes do not bear entitles 
representing all the Inherited characters is shown, 
firstly, by experimental evidence, such as the fertilisa¬ 
tion of enucleated Echinoderm ova For instance, 
(jodlewski fertilised enucleated eggs of sea-urchins 
with the sperm of cnnouls and obtained gastrulre 
which possessed pure maternal characters only 
Second, through the reducing divisions half the 
chromatin is eliminated from the mature gametes 
In spite of this, all the racial characters are shown 
b\ the individual which develops from the fertilised 
ovum If one half the entities representing the racial 
characters of the father are absent from the sperm, it 
U so improbable as to be almost inconceivable that 
exactly those characters which are unrepresented will 
be supplied by the mother, seeing that the entities 
present in the ovum have been halved in number in a 
corresponding way. 


who supposed that both sexes were he*tapygM! 
this respect, that it to say, that each ^ 

tamed both maleness and femakness, the onrllfl^ 
iand the other patent. Difficulties if! tile 
accepting this theory were removed by the tuggeM**^ 
that one sex wns homozygous, its sexual character 
being recessive, while the other was hattrot y goott 
and showed the dominant character Credit for this* 
emendation Is given by the author to Bateson- and 
Correns, but by right of priority it belongs to Geoffrey 
Smith The latter, m his Naples monograph on the 1 
Rhizocephala (published In 1906), suggests that in the 
case of crabs the male it heterozygous sinpe it exhibits 
female characters when castrated by the paroa&te 
sacculina, and must therefore have femaleness latent 
1 he female, on the other hand, under similar circum¬ 
stances, never shows ma*e characters He further 
surmises that in some parthenogenetic forms the 
heterozygous sex was the female, since from It both 
male and female individuals were at times produced 
The ever-present question as to the inheritance oft 
acquired characters comes up again for discussion, 
and the author, who largel} follows the sane reasoning 
of Archdall Reid, concludes that they are not inherited 
Among other arguments in support of this view he 
includes that from the transmission of the characters 
of neuter individual m ants This argument} he says r 
he has only met with twice before, namely, in 
the “Origin of Species” and in Poulton's “Essay* 
on Evolution ” He will no doubt be interested to 
know that It figures very largely in the controversy 
between Weismann and Herbert Spencer, published in 
the Contemporary Renew in 1893 and 1894. 

One more point must be raised, namely, the use 
of the word “regression" to signify something the 
reverse of progression, instead of in the special sense, 
acquired through biometry, In which It is generally 
used The author has followed Archdall Rdd in this 
respect, who, in his “Principles of Heredity," speaks 
of variations consisting of the addition of a character 
us progressive, and those resulting m the lost of a 
character as regressive We hope he will also follow 
him in altering ‘regression *' and “ regressive’' to* 
"retrogression" and ‘retrogressive" in future 
editions G. Hi ] S 

GEOIOG\ MADE EASY 
Geologic NouveUe Thiorle Chimtque de la Forma¬ 
tion de la Terre et des Roches Terrestres, By H 
Lemcque. Pp xvi+271 (Paris A Hermann et 
Fils, 1910 ) Price 7 francs n 

T HE book before as Is the work of an engineer, 
who, having discovered that the received doc¬ 
trines of geolog} rest largely on unproved hypotheses, 
has been impelled to frame a new geology for himself. 
The French scientific journals having ungratefully, 
met this by a conspiracy of silence, it is left for xi* to 


Further, the racial characters are blended in in- introduce it to the public 
hentance, while individual variations and new char- This new light In the dark places of the agrth 

acters are transmitted in a Mendellan way fj the comes, it would seem from the acetylene Jamp; for 

mechanism for which is supplied by the chrbmo- in the principle of that useful uivfation the author 
Vomes That the sexual characters also are propa- finds the * due to many phenomena which geologist* 

gated in this manner was suggested, first by Castle, have explained in ways less sensational Silicates gnd 
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fi&fmWi Are decomposed at the temperature of the 
$ Kmnp furnace, where the stable compounds are sill- 
carWdeft, phosphides, and the like We are 
^ t^ fe f or e hidden to believe that the heated intenor of 
globe consists of such bodies as calcium carbide 
* and carborundum, and it is dear that, when some of 
Jtfcese substances come Into contact with water, start¬ 
ling consequences are to be expected Thus is ex¬ 
plained, for instance, the origin of limestones, setting 
aside some of late age which the author pronounces 
to be organic Eruptions of lime, in a past) state, 
t were forced up by the pressure of acetylene gas, and 
spread over the sea floor Any creatures so unfor¬ 
tunate as to be living in the neighbourhood were ex¬ 
peditiously converted mtosfossils In like manner, 
shales and days were produced by the action of water 






on flilkides of aluminium and calcium, and were 
poured out in successive couUes, with equally painful 
results After this, coal presents no difficulty It was 
erupted as a hydrocarbon, more or less fluid, super¬ 
saturated with carbon, and such vegetable matters ns 
it happened to encounter were carbonised by the coal 
Itself 

An equal boldness of conception characterises the 
author’s treatment of other branches of geology 
Elevation and depression of continents being among 
the unproved hypotheses, we are offered instead a 
submergence of the northern and southern hemispheres 
in turn, resulting from the precession of tfife equi¬ 
noxes Glaciation, of course, finds a like explanation, 
As Croll has already taught, but our interest is more 
stirred by those prodigious movements of the ocean 
which result from the sudden collapse of a melting' 
polar ice-cap. To cataclysms of this kind ore re-| 
ferred, not only Lhe deluge in the days of Noah, but| 
the cutting of the Straits of Dover and the severing 
of Madagascar from Africa, and we gather that the 
same dread agency mav have tom the reindeer from 
his northern home and transported him to sunny 
France, where his bones still remain to tell the tale 

Here we must reluctantlv take leave of M Lenicque, 
while assuring the curious reader that the theories 
Which we have noticed are chosen from many others 
not inferior to them in novelty and ingenuity 
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ALL SORTS AND CONDITIONS Ob HOMES 
Women of all Nations Popular edition Edited bv 
T A. Joyce Pp xii + 220+65 plates (London 
Cassell and Co , Ltd., 1910.) Price 6* net 

T HOSE already familar with the former edition of 
“Women otf All Nations'’ will recognise 
with what skill Mr Jo>ce has dealt with it to 
reduce it to the present extremely convenient and 
informing little volume Naturally, the popular 
edition is less copiously illustrated, but the plates 
retained are an excellent selection The range of the 
book "la exceptionally vast, as the title leads us to 
^ expect; we pass from criticisms of the modem British 
woman almost in the vein of Pierre de Coulevain 
to the chapter ^ Africa, where we read oPglrls fat- 
V-teft6d to attract suitors and of widows buried alive in 
their dead husband’s grave Women doctors confront 
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us in many parts of the world; In fact, among the 
Madt of the White Nile they are the chief medical 
practitioners who receive fees, while the men only 
act as honorary surgeons (p 150) The Madi women, 
we learn, fight duels, nevertheless, the) are capital 
wives, and married life is very happ\ in their country. 
A Zulu lady doctor of very striking appearance is 
portrayed opposite p 158 

The chapters on Europe (vm to xv ) are extremely 
interesting, showing as they do how gradually East 
merges Into West, and how numerous are the back¬ 
waters of civilisation in our very midst 

"Two hundred )ears ago the women of Rus&ia lived 
in as much seclusion as If they had been Moham¬ 
medans It was Peter the Great who first com¬ 
manded them to lay aside their veils In Russian 
villages there arc still old women who act as profes¬ 
sional match-makers, and the peasant women still 
keep their heads covered out-of-doors, even in the 
warmest weather " (p 104) 

Austria affords an instance of the persistence of 
national points of view as seen in the status of Slav 
and Magyar women A Slav proverb runs —“That 
household is threatened with ruin in which the distaff 
rules and the sword obeys," while there is a Mag>ar 
saung that “ it ih the chignon that must rule " Italian 
law is exceptionally just to women (pp 109-10); a 
married wroman’s property is absolutely her own, 

“ she has a right to the guardianship of her children, 
and, as a daughter, to an eaual share w f ith her 
brothers In any patrimonial inheritance In case of 
intestacy " 

t Unfortunately the space devoted to America Is very 
brief, 34 pages* the whole of South America—all too 
scanty in the unabridged edition—being compressed 
into seven pages We regret that Mr Joyce has so 
greatly curtailed the section by himself on the Maori 
of New Zealand, and also the discussion of the racial, 
geographical, and sociological conditions affecting the 
position of Polynesian women We are glad to find 
that the introduction is entirely omitted, it was cer¬ 
tainly beneath the level of the rest of the book 


APPLIED MkCHAMC S 

(1) Notes on Applied Mechanics By R H Whap- 
hnm and G Precce Pp vi + 206 (London 
Edward Arnold, 1910) Price 4; 6 d net 

(2) Applied Mechanics, Including Hydraulics and the 
Theory of the Stcam-Engtne bor Engineers and 
Engineering Students By John Graham Pp 
vid + 104 (London Edward Arnold, nd) Price 
5 s net 



applied mechanics during their six months' cruise in 
the Cumberland and Cornwall The examples at the 
end of each chapter, which are all fully worked out, 
Illustrate, so far as possible, the application of the 
various principles discussed in each section to actual 
practical problems which are likely to be met with by 
the cadets in their future professional career; there 
is, therefore, a refreshing novelty in these examples, 
and they differ markedh from those usually met with 
In the ordtaAy text-books on this subject 
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The first nine chapters deal with machines and such 
details connected with them as frictional losses, energy 
of moving masses, relative velocities and accelerations, 
and output of work There Is an excellent chapter 
on simple harmonic motion, in which many of the 
difficulties are smoothed away which generally worry 
the young student entering for the first time on the 
study of this branch of the subject The latter half 
of the book is devoted to stress and strain, bending 
moments, shearing forces, and stresses In beams, the 
stresses and amount of twist in shafts when trans¬ 
mitting power, and the stresses in simple loaded 
frameworks; it is rather strange that the authors 
have entirely omitted to deal with the deflection of 
beams The last chapter is devoted to a simple treat¬ 
ment of the problem of the flight of projectiles 
The two authors have succeeded in writing on a 
well-worn subject a text-book which will be welcomed 
b> many young engineering students because of the 
clear and lucid way in which fundamental principles 
are explained and enforced 

(2) This book is based upon the lectures delivered 
by the author to the students at the lechnical College, 
Finsbury, London, and it covers more ground than is 
usual in the case of the more advanced text-books on 
this subject 

The first thirteen chapters are devoted to a con¬ 
sideration of the laws of motion, work, and energy, 
friction, the energy of rotating masses, centres of 
gravity, &c There is nothing novel in the treatment 
of the subject, but fundamental principles are clearly 
enunciated and explained, and fully worked okt 
examples are freclv used in order to illustrate the 1 
application of these principles to the many practical 
problems which the engineer is called upon to solve 1 
The next eight chapters deal with the branch of the 
subject usuallv termed “Strength of Materials " Two 
excellent chapters cm simple harmonic motion, and the 
balancing of rotAtmg masses, are included in these 
eight chapters, in any future edition it would be an 
advantage to print these chapters Immediately after 
chapter x of the present edition, as this is the correct 
sequence for them , 

The remainder of the book is devoted to elementary 
hydraulics and to the elements of the theory of the' 
steam engine, including in the latter case such 
problems as the effects produced by the inertia of the 
reciprocating masses, the dynamics of steam engine 
governors, valve gears, and their effect upon the steam 
distribution A four-figure table of logarithms is 
printed as on appendix, and will prove useful to 
students who are working through the problems given 
at the end of the book. The book will probably prove 
useful to junior students In technical colleges 

OUR BOOK SHELF . 

The Attcfoscobicoi Axamptatfon of Food and Drug* 
B> Prof H G Greenish Second edition Pp, 
*11 + 3861 (London J and A Churchill, 1910) 
Price 17* 6 d net 

Thr general excellence of this standard work, which 
^first appeared in 1903, is maintained throughout the 
second edition, and its usefulness is increased by the 
addition of a valuable section on adulterants and an* 
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other on the practical examination of uotaWRS 
powders Other new subjects which have beaufet* 
duced include notes on saffron and gentian, lkng|rig$ 
and calumba roots, and a description of a 'msi Ipjt of 
preparing fibres for cutting transverse •eeti^jap' 
Otherwise no change has been made In' the metM) 
of treating the subject-matter, and, indeed, none was 
necessary 

The first section deals with the various starched 
complete instructions belpg given as to how to mount 
specimens for microscopic examination, the author 
describes the shape and appearance of the starch and 
explains how the grains can be sketched to their 
correct relative size In subsequent chapters hairs and 
textile fibres, spores and glands, roots, woods, stems# 
leaves, flowers, barks, seeds, fruits, rhizomes, and 
roots are dealt with in qp equally complete manner, 
and care has been taken to select types which Will 
best illustrate the methods of examination described. 
With regard to foods, the^ook Is essentially a treatise 
on practical methods rather than a complete guide to 
their examination 

In a future edition the inclusion of more foods 
would make the book of still greater use to analysts, 
but those at present included are well and adequately 
dealt with in the very useful section on adulterants, 
oil cake might also have been treated from the point 
of view of the udulteration of oil coke Itself, and, In 
paxsmg, it may be noted, as a very minor point, that 
in giving the sources of oil cake, the author omits to 
mention cotton seed The original Illustrations are 
carefully drawn as to detail, and the drawings selected 
from other authorities are well chosen The book 
will continue to be of great value to students and 
analytical chemists, as well as to those pharmacists 
who pursue their calling in its higher branches 

Child Problems By Dr G B Mangold Pp xv+ 

381 (New York The Macmillan Co , London 

Macmillan and Co , Ltd , 1910) Price 51 net 
In this volume the author deals principally with facts 
and figures obtained from American sources, but the 
problems are similar to those which were brought 
into prominence in England in 1904, when evidence 
was given before the Interdepartmental Committee on 
the causes of physical deterioration Prevention Js 
better than cure, and the hope for the future must 
always be with the younger generation In some 
respects America is ahead of England The deplor¬ 
able waste of child-life owing to preventive causes is 
recognised as & national concern, and in many of the 
States there is a more or less efficient supervision 
and regulation of the milk supply Separate courts 
for children have been established for some years in 
several of the States, and the whole attitude of 
society towards the youthful delinquent appears to 
offer more chance of reforming him than does the 
English system. In other respects possibly America 
might learn from England, e.g in regard to factory 
legislation « 

Social problems appear under ssomewhat different 
aspects in different countries, but all civilised com¬ 
munities are beginning to realise that national 
efficiency depends on prevention of the causes which 
lead to physical deterioration, and<a study of the social 
problems connected with childhood has world-wide 
application 

" The child Is father to the man *': the physical, 
moral, and intellectual welfare of the race depend *00 
the inheritance, training and education of the chil¬ 
dren Child problems are the gravewt of our time end 
the present volume should prove nclpfut to atl 
are anxious to further reform The subject matter Is 
dealt with under five heads * infant mortality, cduc*- 
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tioa^ reforni, child labour, the delinquent child, the 
child. The aijthor insists on the importance 
ifeurlng the cooperation of women, but no omits 
to point out that until they possess the power and 
status of dtisenshlp their power of helping will be 
cdfipbd The volume can be warmly recommended 
as a wise and human study of Immensely difficult and 
Important questions Its value Is enhanced by a full 
biography and an index The type Is clear and the 
printing good. 


Per Begnff des lnstinktes emst und jetzt Ewe 
Studte fiber die Gcschtchtc und die Grutidlagen der 
Tier psychologic By Prof. Heinrich Emst Ziegler 

Second revised and enlarged edition Pp V1+112 + 
2 plates (Jena Gustav Fischer, 1910) Price 3 
marks. 1 

Thu la a revised and enlarged edition of a luminous 
essay which Prof Ziegler tcontributcd to the Weis- 
mann Festschrift in 1904 It deserves to be widely 
known as a terse and interesting introduction to com¬ 
parative psychology The treatment is in the mam 
historical, and the author makes a point of showing 
how the concepts of instinct has mirrored the pro¬ 
gress of science 

From the views of the Greek philosophers, the 
Church, and the old Vitnlists, the author passes to 
Darwin and the Lamarckians, and thence to modern 
comparative psychology, as represented by workers 
like Lloyd Morgan, Groos, and Zur Strassen Ziegler 
himself, following Weismann, interprets instincts as 
the outcome of the selection of germinal variations, 
they are now part of the inheritance and are objec¬ 
tively represented by pre-established nerve-paths In 
his discussion he insists upon keeping to an objective 
consideration, for it is impossible to discover how far 
the lower animals are conscious 

In contrast to instinctive behaviour, we may speak 
of intelligent behaviour when it is worked out bv the 
individual** experiments, when It requires to be 
learnt, when it !<t individually adjusted to particular 
circumstances But when we reflect how little we 
know, for instance, in regard to the distribution of 
feelings of pleasure nnd pain among animals, we see 
the advisability of trying to define the grades of be¬ 
haviour as objectively as possible Tne author is, 
therefore, resolute in lcnving consciousness and feeling 
and perception of purpose entirely out of account in 
his conception of instinct At the close of the volume 
—which is all too short—there is an interesting 
appendix showing how the brains of workers, queens, 
and males among nnts and bees differ from one an¬ 
other, as their instincts do 


Ueht und Farbc By Robert Geigel (Pp 190 
(Leipzig Philipp Reclam, junr , n d ) Price 60 
pfennig 

This little book belongs to a collection of volumes on 
41 natural science" published in the series known as 
the " Universal Bibliothek," which is so familiar to 
students of German literature in this country, and 
which, in Germany, by providing, at the lowest pos¬ 
sible cost, translations of the masterpieces of foreign 
literature, has helped to make the best books in many 
languages known to .all classes of readers The price 
of the usual small volume or " unit" of about a nun- 
drtd pages is 20 pf. a number of such units may make 
one borne; thus the 11 Nlbelungenlled " extends to four 
“units," and may be bought for about ten pence 
Three units go to make the present volume, which is 
Illustrated by seventy-five drawings in the text, and, 
in addition, four Coloured plates—as well as a photo¬ 
graph of the author—all well printed 
The aim of this volume is to give a simple, popular 
account of the properties of light, and especially of 
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phenomena connected with voiiution in wave-lengths, 
or colour From this point of view the ground 
covered is sufficiently extended, spectrum anah sis, 
fluorescence, interference, polarisation, colour photo¬ 
graphy, meteorological optics, are all dealt with, in 
addition to the theory of instruments and photometry. 

It would be idle to discuss such a book in any 
detail In the nature of the case a work in German 
intended to give some popular account of elementary 
scientific ideas can have but little interest for English 
readers Clerk Maxwell's " Matter and Motion”' is 
a classic this volume can pretend to no such demo¬ 
tion We have not found it inspiring, und In lucidity 
it might be improved There is a tendency to regard 
the general reader too much as a child, and in one 
instance at least the treatment is directly unscientific 
in giving as consequences of u law the facts which 
that law was invented to resume On the whole, 
however, the book gives a tolerably readable ele¬ 
mentary account of the branches of optics with which 
it is concerned, and no doubt will enable many a 
German to take an intelligent interest in matters in 
which he Is not a specialist 


Catalogue of the Lepidoptera Phalaenae in the British 
Museum Vol x , Noctuidoe (I-omlon Printed by 
order of the Trustees, British Museum (Nat Hist ) 
Price 20 s 

The tenth volume of this im|>ortant work contains 
more pages than any which has >et been published, 
vol vu , the largest of the preceding volumes, con¬ 
taining only 709 pages, and vol ix only 522, as 
against 829 pages in vol x The senes of plates re¬ 
lating to vol x will include plates 148-173, and will 
be published early in 1911 

Vol x is devoted to the Erastnanse, the thirteenth 
00t of the fifteen subfamilies recognised by the author 
in the Noctuidffl, and contains descriptions of 1222 
species (numbered from 4987 to 6197) belonging to 
136 genera, a considerable number, both of genera 
and species, being desenbed us new There now 
remain only the subfamilies Hypcnin® and Hyblseinw 
to complete the great group of Noctuidce which, 
according to the provisional arrangement of families 
of Lepidoptera in the first volume of the present work, 
is only the fourth of fifty-two families, and is placed 
between the Aganstida* and the Pterothysanidas 
The Erastnana are moths of comparatively small 
size, and are very varied in their colour and markings, 
but the so-called 11 Noctud-pattern ” is rarely present 
"The subfamily is to a lnrge extent confined to the 
tropical and warmer temperate regions, especially the 
more and districts, nnd it has few species in the 
colder zones, and none In the Arctic and Alpine zones " 
A few species are British, but though some are 
abundant in special localities, they are not generally 
common 

The rapid progress which it has been found possible 
to make with so bulky and extensive a work 19 most 
remarkable, this being the second volume issued in 
1910, and a volume appeared in each of the two pre¬ 
ceding years 


Photography iw Colours A Tcxf-boofe for Amateurs, 
with a Chapter on J Cinematography in the Colours 
of Nature By Dr Geo L Johnson Pp vni + 143 
(London Ward pnd Co, 1910) Price 31 6d net 
The author has rewritten and enlarged the last section 
of his " Photographic Optics and Colour Photo¬ 
graphy," and in this volume issues it separately 
Being "for amateurs," only those processes that are 
practically suitable for this class of workers are In¬ 
cluded, excepting the final chapter on kinemato- 

tt . Indeed, the subject has been narrowed still 
, for the only method treated of with any 
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fulness Is the single-plate or screen-plate process 
Here evidently the author writes with considerable 
experience and even enthusiasm, and as those parts 
that deal with the * autochrome," “ d 1 op U chrome,” 
"Thames," and “ ommcolorc " plates have bepn re¬ 
vised by the respective makers of these plates, there 
is excellent guarantee that the details given are 
trustworthy 

There is always a difficulty when entering into par¬ 
ticulars on such a subject, that commercial products 
are liable to vary, and it is often impossible -for one 
person to know the extent of this variation in every 
section of the subject Just one example will indicate 
the need for bearing this in mind Dr Johnson says 
of the " dfopdehrome ’ plate that the “ first black 
condition is very perfectly fulfilled " That means 
that the red, green, and blue patches on the colour 
screen are so proportioned that the general colour 
presented to the eve Is a pure grey We have just 
<xummed two screens of this make, nnd one is n 
rather fine green and the other pinkish The pre¬ 
liminary chapters on the e>e, colour vision, and colour 
blindness, although short, are of much interest 

Tables for Calculation of Rock*Analyses. By Alfred 
Marker, F R S (Cambridge University Press, 
1910) Price is 

Chemical analyses of rocks are constantly becoming 
more refined and complete, and, in consequence, if 
accurately interpreted, are of increasing value to the 
petrologist Systems of rock-classification that depend 
on chemical composition are also now in favour For 
these and other reasons it becomes desirable that the 
percentages of components as stated in a rock-anal) sis 
should be translated as easily as possible into per¬ 
centages of the constituent rock-forming minerals 
Mr Harker's tables are designed to meet this want, 
and they have so many valuable features that they 
should be In the hands of all teachers of petrology. 
They are verv compact, and consequently are cheap 
compared with the books hitherto in use for this pur¬ 
pose , much time may be saved by their use and long 
calculations avoided The method adopted is simple 
and exceedingly ingenious, and with these tables a 
student who has not hitherto attempted calculations 
of this sort may make them more rapidly and even 
more accurately than by any of the methods formerly 
in use 

Populdre Vortr&ge aus dem GebieU der EntwtckeU 
ungslehre Bv Dr Wilhelm Breitenbach Pp vi + 
264 (Brnckwede 1 W Verlag von Dr W 
Breitenbach, 1910 ) Price 3 marks 
Tins little book consists of six popular lectures, deal¬ 
ing respectively with the origin of life, recent theories 
ot heredity, fifty years of Darwinism, Fritz Muller, 
the prince of observers, Hennann Muller, and the 
historv of the human race They ore written in a 
clear and interesting style, and, apart from their 
scientific value, may be strongly recommended to 
English students of biology who desire to improve 
their acquaintance with the German language 

OpetMHf Studies in Botany Sketches of BrtHsk Wtld 
Flowers in their Homes By R L. Praeger Second 
edition, revised Pp, xlii+266 (London Charles 
*Griffin and Co., IM , ipo.) Price 6 s net 
The first edition of this book was reviewed in Nature 
of June 16, 1898 {vol IvJll, p 150) The present issue 
has been revised throughout, but little alteration has 
been made The nomenclature has been changed 
where necessary to follow thnt used In the* “ List of 
British Seed-plants and Ferns," published by the 
British Museum fyi 1907 
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LETTERS TO THE EDITOR . h V 

[The Editor does not hold himself reeponeSb4o for 
expressed by hts correspondents Neither can f# mlifmfi 
to return, or to correspond with the writeri of, refootsd 
manuscripts intended for this or any other part 
No notice is token of anonymous tpmmumkotiopa J 

A Perpetual "Calendar 

1 cannot allow the article signed by “ W T. L n In 
Naturk of February a to pass without a protest* The pro¬ 
posal to make “ New Year's Day ” a dies nan, named 
New Year's Day," and not a day of the week or of the 
month, emanated, I believe, from Mr Alexander Philip, 
of Brechin Supposing that January 1 were a bun day, and 
supposing that March, June, September, and December 
were given 31 days, the other months 30 each, February 1 
would always fall on a Tuesday, March 1 on a Thursday* 
and so on This would save much trouble in arranging 
dates for meetings But, more important still, the four 
" quarters " of the year wQpld be equal, instead of, as at 
present, consisting of 90, 91, 92, and 92 days tro~n 
testimony by railway companies, insurance offices, 
chambers of commerce, and business men, an alteration 
which would equalise terms would meet with universal 
approval It is difficult to see where the trouble men¬ 
tioned by your contributor would come In It may be 
stated that authorities in the leading churches have been 
consulted, and that apparently no objection would be 
raised bv them 1 am informed that the Belgian Foreign 
Office has addressed a diplomatic inquiry at the Vatican, 
and that the Holy Sec is not opposed to the reform of 
the calendar Surely the organ of English science U 
not going to oppose a useful innovation, acceptable to all 

I (radical men, which would save an enormous amount of 
abour in accounting and would simplify all business 
arrangements W illiam Ram jay 

University College, Gower Street, London, W C , 
February 3 


\ltrrations in so fundamental a matter as the regula¬ 
tion of time and of the calendar must always give trouble, 
and should hot be adopted unless very great advantages 
would result from the change Now It appears to the 
writer that no such advantage would be obtained by 
making the days of the week always correspond to tbosp 
of the month, indeed, in the arrangements of life It 1* 
often found convenient that they should not correspond. 
As to the lengths of the quarters being now unequal, they 
could be rendered at equal as possible by the simple pro¬ 
cess of restoring the original regulation of Julius Caesar, 
according to whkh February had 29 da vs in common years 
and 30 days in leap-years, and August had only 30 da\t 
Very serious Inconvenience would probably result from the 
ignoring of a day every \ear, particularly as this would 
have to be extended to two days In leap-year 

W T L 

The Progressive Disclosure ot the Satire Atmosphere 

of Ike 80a 

fiouu of the remarkable spectroheHograms which 3011 
reproduce in connection with your report of M Peslandpes 7 
lecture, delivered by that gentleman at the Royal Institu¬ 
tion on June 12, 1910, call Jor medal comment This 
applies more especially to Aha pair which reptye ea te the 
sun for March as, 1910 1 bad the g&o d fortune to 

observe spectioepoplcaily an exoeptkfoaUy line prominence, 
whjch persisted for two entire synodfc rotations Dtrriflg 
some of the early days In March it graced the west limb, 
then reappeared Ln the east about a -fortnight later, showed 
again In the west* reappeared 1 A, the east me* mer* 
towards *h* middle M April and save a Anal appearance 
«a somewhat modtM form on the we# Utph^ncAprlj & 
It is fully deacsibed and Illustrated In an Intermag t»te 
by Dr F Slocum m the Astrophysical Journal for 
September, 1010 

This prominent*, while of fair altitude* wat,oipre com 
splcuoua with regard to its latltudbcd extent. But as 
regards altitude, It should be mentioned here ±het the 
YerKes photographs were taken in calcium faM, WfnW 
my spectroscopic observations wars made in hydrogen *Hs 
light, and I nave noted on many occasion*, before and 
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JtSI f the caklutn photographs have a hard, skeleton 
f them In hydTOfpn JH« the same prominences 
i 4uB, and are overlaid by extensive crowns or 
cfaudf of varying brilliance, which 1 cahnot find 
Ilf dfa* earreSpO0<ffng calcium pictures Thus this pmmin- 
*ho appeared much higher In the radiations of Ha 
the cafclum spectroheltograma show In the case 
4imr discussion, the prominence was chiefly runrrkitble 
virtue of Its enormous extent Srr latitude, spanning a* 
« \t dtd right across the equatorial regions from PA 37 to 
FrfA. 84, encircling thus more than 45 degrees of art 
practically along an imaginary meridional line 

It Is here where the spectmhellogram taken bv M 
tttslandres on March at cprttes In, showing as it does this 
remarkable prominence as a pronounced dark calc rum and 
hydrogen flocculus a few days dfsfant from the east limb 
fliis ohrft formation conform* in the direction and magm- 
t*ro of Its principal dimensions to the bright structure 
deed a few da>s before on tly eastern limb Not only 
tltUf but it shows by its pronounced convexity towards the 
wes* palpable evidence of equatorial acceleration Further¬ 
more, it shows along its westifln contour » bright ribbon, 
just at one would expect to see If the bnghest portion of 
the prominence was allowed to peep from,under in over- 
lying dark or absorbent stratum for rrasons of persp Um, 
which m that longitude wouW^be »consult ral>le This W 
striking!} visible ontthe/gldlp*'positives, a fine specimen of 


NATU&& 


which M Deslandres exhibited at London 

It remains to be recoryj^dvus another remarkable fe itun* 
of this same prominence (by no means infrequ* nllv seen 
bv me before and since) that along Its top it seemed to be 
rut off along its entire length bv an unbroki n and ah irp 
line when seen In ll« f giving the distinct impression tint 
the erttlre structure was overlaid by a dense, dark ubsorh- 
Cntlv art mg mass of vapours,. some other outlines of whuh 
under conditions of best definition could bt made out, us 
1 pointed out In my recent contribution to solur r» search 
Id The Ohtrrvatorr The dark flocculus depleted in \f 
Deslandres* spectroheltogram dow In the present case un¬ 
doubtedly show that MpotketiraL dark overlving stratum, 
Which therefore U situated at verv conridernhb height 
above the sun's general surface The prominence per¬ 
sisted to show this abrupt upper termination during 
successive apppannern but this wj*» not so apparent when- 
It was last seen in the west on April aH, but <\en then 
dark masses were seen protected on the luminous back¬ 
ground afforded b) the prominence itself 

Afbert Mfrkd Hl«3 
»Chorlton-cum-Hardy, tebruary 16 

Vibrations of a Plano forts Sound-board 

’While investigating the \ibrntlons of the pianoforte 
sound-bonrd ft curious result was obtained n short time 
*fco which It fs perhaps worth while recording 

On* leg of an optical lever was attached to lhe sound¬ 
board of a pianoforte at a point 3 4 cm below the frame 
•fuooorting the keys and q cm on the tnble side of the 
A beam of InrHt from an oleetrir arc fall!# on n 
concave mirror attached to the ootfcnl lever and It n fleeted 
to the drum of a phonograph The combined vibrations of 
the beam of tight, set in motion bv the sound-board, and 
the rotation of the drum trace out a time-displacement 


[CUW K of the vibration on a strip of photographic film 
IfuttMi round tht drum* For a full description of the 
[apparatus see the Vfii Mag for April, xqro 
k roar curve# ar# enclosed No 1 was produced by 
^flWfeig the note o' on the pianoforte,. No a by striking a 
roe octave lower The speed of the drum was the same 
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In both coses, 68 cm per sec It will be noticed that 
No a gives only the second partial of the note struck. 
This was so unusual that it was thought some mistake 
had been mode, and the apparatus was again connected 
with the same point of the sound-board No 3 shows the 
curve obtained For a r and No 4 that for a, thus confirming 
the previous results 

It Is remarkable that a point can bo found on the sound- 
boon! which responds so well to the second partial of a 
particular note that Ihe fund mient il is apparently entirely 
excluded (, H Bbrr\ 

14 City Rood, I ondon, F C , tebruarv 3 

Occurrence of Mai out a sant/eufosa in Sarawak 
1 \\ im.K resident In Sarawak l received several Inquiries. 

With regard to the conditions of growth of Wnfoma 
carmen fata. Baker As I can find no published record of 
this, the following note will lx of interest to ptendo- 
phvlogists 1 

It was first found bv Or CharUx Hone hanging from 
the roof limestone rive at \lah in the Httrain Resi¬ 
dency Sarawak, thix win supposed to be the only locality 
in which It occurred, until it was recently discovered by 
mvxelf to be growing also on the limestones at both Bau 
and Hidl in Upper Sarawak Although some 300 miles of 
jungle separates this district from Niah, there are, X 
believe, isolated limestone outcrops on whnh, when r ireful 
search Is made, it will possibly be found, thus accounting 
for its erratic distribution, but it Ins not been found on 
tht limestone at Quop, which h is been well searched 

This limestone form ition is considered to be Jurassic by 
Mr J S. (illkii, and is an extrpmeh hard and fine¬ 
grained type, but as the fern docs not grow on the original 
rock, this can only influi nte its growth bv providing suit¬ 
able temperature and moisture In the immediate neigh¬ 
bourhood of thesi immense masses of limestone j cooler 
atmosphere is noticeable 

I have never observed this frrn growing below 40 h qt 
above the ordinary ground-Uvet Its rangi md\ extend to 
an altitude of 200-300 feet, ind then onlv on the rough 
nifcT somewhat soft surface of a stalagmite or when the 
surface- of the limestone has received 1 deposit of 1 ih mm 
carbonate from solution The position occupied - bv the 
clumps Iff nlwa\s open and airy the dirnt sun rav* do 
not appear to bt detrimental, but If is ln\ irnbly shelt* red 
by iw overhanging cliff from ih* run When the con¬ 
ditions are all favourable, it grows in verv large masse* 
out of all proportion to its slender root-hold this renders 
its riitathment from the rock eusv but Its inaursslblft 
po itian makes it one of the most difficult of ferns to 
collect, and this can onh be done b\ (hp aid of D\ iks 
1 lever at constructing ladders ind scaffolding 

It is Interesting to note rhat. of nil the ferns peculi ir to 
thU limestone, in It* choice of situation it is the most 
highly diveloped Cprir J Brooks 

Hnnkstonc, Bur> St Ldmund* 

(Racial Erosion 

AoiR reviewer stales that “ Ihe passage of ice over the 
British uplands swept awai all thi loose rock intermix and 
n -deposited them In the lowlands ns glacial drifts ” 1 

presume th it tht /onjtc rock material* 
in supposed to have been produced by 
prr-gfarial u>eatherirtg Now, weathered 
rocks an in verv man) cases e inly 
recognised, and mv own experience of 
the rocks contained in boulder cHvs is 
that thev very seldom Indeed show any 
signs of weulhenng whatever The 
boulders are of fresh hxrd rock wh ch 
has been removed by the ice 

R M DfiKLKY 

Inglewood, J-ortgcroft Avenue, 
Hurpenden, February 10 

Ma*£m*L 9 loosened br prr-glarfdl weathering which are 
weathered throughout are naturally rrduced to powder alike 
bv glacial and br river transport but anv block which Is 
onlv partly weathered through would loose Its weathered 
crust and thd nitttais would be left as a fresh hard bouMer 

J W G 
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7 HE ETHNOGRAPHY OF SOUTH At RICA 1 

M R McCALL THEAL, the celebrated historian of 
South Africa, introduced into his volumes on 
that subject, published first of all some fifteen or more 
years ago, a variety of chapters and paragraphs on 
ihe traditional history, the habits and customs of the 
South African natives—Bushmen, Hottentots, and 
Bantu negroes He considered that thiB work, owing 
lo Its being scattered through a number of volumes 
was not sufficiently useful or accessible to students 
of bouth Africa, and therefore has now selected much 
of his ethnographical material from the aforesaid 
history, and has republished it in a separate book, 
the volume under review To these chapters origin¬ 
ally written, we may suppose, about twenty years ago 
—or even more—he has added a good deal of recent 
research work, and it may be said at once that 
although in some respects this book is not quite 
up-to-date and fails to appreciate some of the newest 
theories and most recently dis¬ 
covered facts, it is likely to be 
essential to all students of 
Africa for a long time to come 
It is eminently readable, and 
although there are n few mis¬ 
takes, such as perhaps no such 
work could be exempt from, 
the slight defects of the book 
arc rather In the nature of 
omission than of commission 
Perhaps Mr McCnll Thcal\ 
greatest mistake is in connec¬ 
tion with the Bushmen and 
their relationships He is apt 
to assume, first, that the 
Bushmen were the only human 
race in the Old World, living 
In a condition of absolute 
savagery, which at the same 
time was gifted with a remark¬ 
able power of design and nn 
irresistible inclination to make 
pictures, and to engrave, punc¬ 
ture, scratch, or paint those 

f iictures on rock surfaces He 
s therefore inclined to ascribe to 
Bushmen the marvellously good 
prehistoric drawings, paint¬ 
ing, and engravings which 
have been discovered during 
the last fifty years in the caves 
of France and Spain But, in 
the first place, it must be 

K in ted out that the men of the 
ilaeolithic and Neolithic ages 
who did those drawings have been claimed by other 
ethnologists as of Eskimo race, simple because the 
Eskimo, like the Bushman, had the same pictorial 
gift Similarly, again, they might be represented as 
Amerindians or Australoids It is best to suspend 
judgment on this subject until we have a far more 
complete array of evidence It seems probable 
that man very earlv In his history as Homo sapiens 
developed the art of drawing This art, Indeed, Is 
present almost without exception in all savage or un¬ 
civilised races at the present day, though In some it 
icmalns dormant until a chance circumstance draws 
il out - 

Mr McCall Theal is also In error when he con¬ 
tinues (in spite of all that has been written and pub- 

1 “Th* Yellow and Dark-aklnnod hook of Africa, South of th« 
7 -o m b od . * Dfacriptlon of Atm Bqthmou, im Hottentot*, and partocotarly 
lbo Boats. ai*i nomeroufl Folklore Total of tlmo different Pooreo. By l>r 
G. kfoCaU Thoal Pp. aW+aor+xj pUtoo. (London Swan Soan ono dhifl 
Co*, lad*, ig to.) Prko tot W < 
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lished on this subject during the past ten yeftfc} lo 
identify the Bushmen with the Congo pigmies^ j 
with other stunted negro races of equatorial or ttf§j 
Africa Dr F C Shrubsall, in reviewing the 
tions of the present writer, Dr Arthur Keith, 
Duckworth, Dr Elliot Smith, to say nothing 
various German and French anthropologists, ngte 
during the past ten years conclusively shown that 
there was no connection (other than that they were 
both members of the negro subspecies) between the 
Bushmen and the Congo pigmies Tne last-named 
are nothing but stunted Forest negroes, whom the 
peculiar conditions of life in the dense forests have 
dwarfed Removed from these unfavourable condi¬ 
tions, the Congo pigmy in the second or third genera¬ 
tion grows to a more ordinary stature Neither In 
language nor in physioue do the Congo pigmies stand 
apart from the other olafk negroes 
But the Bushman is a most distinct type of the 
negro subspecies, due to a divergent development 



Fra 1 —Engraving of o Zofare on a Rock lo tho District of Vryburg- Tbn orlgtnl i* xjlncfato la Ingth* 
From 11 Tho Yellow ood Porta•skincod Foopfe of Avlcs, South ot tho /omboi" 

which may be conceivably fifty to a hundred thousand 
years old* The Hottentot, of course, is nothing but a 
cross between the black negro and the Bushman 
Mr Theal descants on the usually hideous aspect, 
the ultra-negro character of the Bantu Damara (he 
might have added also, of the Berg-DamSra or Hauk- 
woin), but this is likewise a superficial pronounce¬ 
ment Among the other Herero, and even amongst 
the Berg-Damara, there are types (some of which 
the present writer has illustrated through the kind¬ 
ness of the Royal Geographical Society) which might 
be selected as those of the ideal Bantu, faces almost 
Hamitic in profile, and even in the abundance and 
kngth of head hair Yet the same tribal designations 
will cover creatures that might be mistaken for Congo 
pigmies or the most debased and animal-looking type 
of Forest negro 

Likewise, amongst the Kafirs ana Zulus, the aris¬ 
tocratic types are constantly being given as Ulustra# 
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tSoamtt the degree of phytical beauty to which the 

» can attain yet even amongst these tribes and 
1 there are Forest negro types of simian ugh 

neat. 

Mr Theal is conscious himself of the extraordinary 
mature of racial types amongst the Bantu and gives 
Ms a vivid picture of their inextricable maze of wander 
Ings in past times But of course all the races of 
South Africa descended from the north at one time 
or another Whether the first arrival of the Bantu- 
speaking negroes south of the Zambezi was as late 
in the world s history as Mr Theal surmises is a 
question as to which we cannot arrive at a very pre 



Fig 1 —Portrait of HdNro Mu From 1 be Yellow and Dark ik wed People of Africa 
South of the Ztmboi 


cise decision though he is more likely to be right 

rlu 


in his approximate dates than some of his earlier 
critics But, of course, it is inconceivable that the 
Bantu invaders if they came so late in history found 
that the southern third of Africa was merely sparsely 
populated with Bushmen and a few Hottentot hybrids 
or the lingering Strandloopers (who may have been 
more of the forest negro type and are alleged to have 
preceded the Bushmen) There must have been a 
fairly abundant negro population in the fertile regions 
of South-East Africa To what group or groups did 
this belong 7 What language families did they re 
NO 21*6 VOL 8*1 


present? With this again is mixed up the mystery of 
Zimbabwe Prof Randall Mclver s researches and 
criticisms have badly damaged the theory which 
seemed at one time such a convenient one to explain 
Zimbabwe and similar ruins that South hast Africa 
was colonised perhaps two thousand years ago 01 
earlier by a foreign Semitic people—possibly th< 
Arabs of southern Ar ibia Prof von Luschan of 
Berlin has gone into this subject more recently than 
Prof Mclver and feels bound to endorse his objec¬ 
tions to the art and architecture of 7 imbabwe being 
of extra-African origin Vet the art ind architecture 
are profoundl) unlike anything which has hitherto been 
developed bv tnc topical Bantu peoples 
of East or South Africa, and the 
Mikarangi peoples who are still the 
principal indigent s of all this region of 
ruins beLween the I unpopo and the 
Zambezi contain is Mr Xheil points 
out quite truly so many individuals of 
semi Cauc isian lmcamtnts 
Of life one or two German ethnolo¬ 
gists h we pointed out the rem irkable 
rescmblincc between the soapstone 
birds and some other emblems of Zim¬ 
babwe and thi ut of north western 
Kamerun the interior of the Cross 
River district (see for further light on 
this the remark ible p iptr on the Lkoi 
by Mr P \ lalbot in the December 
number of the Oi graphical Maga¬ 
zine) and even of Benin and Yoruba 
ihc influence of this particular West 
Africa culture ccrt unly penetrated 
athwart ill Bmtu linguistic influence 
down the Congo to 1st to the mouth of 
the Congo ind to ih western parts of 
the Congo Basin C an it possibly have 
traversed Cenlnl \fnca to reich a 
great isoltted development in the region 
Lctwcti the Zmbt/i md thi Irms- 
vaal lhc physical type of the negroes 
issou Ut 1 w 1 h this \ t ub 1 Kamerun 
ait is typically n j,ro but would not 
diff r very markedly in skull formation 
from that of the iverage Bantu negro 
So far no skull temuns dug up in or 
near iny of thist Zimbabwe rums 
are othi r th in negro of the Bantu type 
Mr lhtil is not iblc in this book 
to throw wy fresh light on another 
South Vfrit in mvsttry the pi ue if 
origin of the Zi lus th it is to s ly of 
the domin ihng tribes r v. isles in 
southernmost Vfrici which creatid the 
present Kahr/ilu lan^u ge ir group 
of dialects I ar from ihis Zulu K ifir 
linguige being whU in tamer diys 
was style 1 bv v iri us writ is the Sans 
knt of tlu 13 mtu (th it is to say the < 
Bantu linguige mist nearly lepresuil 
ing the original mother tongue and 
the most arch ue in Us features) the 
contrary is the case 7 ulu Kafir is in some 
respects a widdy aberrant memhir if the Bantu 
family the most aberr int if one exclude from 
purview certain w orn dow n forms of sjh ech in the 
heart of the Congo Bisin ir the Kamerun It 
has probably adopted its three clicks from the 
Bushmen, but the clicks matter little in compiri 
son with the large prof orlion of the word roots which 
have been—one might think—sptci illy invented 
and are wthout m\ known rel itionships lit 
other Bantu tongues The culture of the Zulu recalls 
strikingly that of the Masai the most southern m its 
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r in^e of the Nilotic negro pet pies of fc/i6t Africa 
But so f ir as 1 know not 1 single Masai Gain or 
Nilotic ne^io word root has yet been discovered in 
tht Zulu speech I he mam relationships of this ven 
lscltfcd lunguige are with tht Eist \fncan Bantu 
though thire arc strmds of West \frnan Bxntu in 
its composition It has of ct ursc. lftimties with tht 
Hmro group and this (gain is relitid llinost equally 
to the Wtsl African the hast \frican Bantu and 
to the archaic forms of Bantu speech stall ousting in 
ind ibout the Victoria md Ylbert Nyan/as 
Mr 1 heds book has so Tie excellent exnnples of 
southern Bantu folklore though 1 few of these stories 
hive been so often repeatfd by other writers (borrow 
ing from him) th it thev are a little stale So ilso 
ire the illustration* which may be said to have be 
come common propertv be mg derived from earlv 
photograph* md di ivung* going back to the seven 
ties and even fiftns But a very important (and it 
setim to the reviewer more or less novel) part of the 
hook is tint which deals in pp .164 73 and in chapter 
xxiv with the growth in mental development of the 
South African Bantu and their increase in numbers 
under a civilised r/^itne On the whole Mr Ihenl s 
observitions would seem to point to a very decided 
md more or less pcrmnntnt improvement in mental 
development md wellbeing while as to their in 
cietse in numbers undtr the Pax Brttanmca theie 
can be no question whatever 

His observations on monogamy versus polygamy 
would seem whether he intends it or not to hear out 
in 1 moderate wav the opinions of vinous mission- 
iries and students of Africa that under monogamy 
the rate of increase is it least as great as that which 
prevails under the conditions c f polygamy and per¬ 
haps is greater, while the improvement in mortis and 
the well-being and bringing up of children under tlje 
ststem of one husband one wife can no longer 
be disputed H H Johnston 


PHOTOGRAPHIC BIOGh \PH\ Ol BIRDS 1 


T HL present volumt is 1 companion to the Home 
life of i Golden Eagle noticed in Naiukf of 
May 36 iqio It ib about the same sue but four 
biographies instead of one are contained in it lhi 
Home I 1 ft of 4 Golden Laglc is a we tntxmc will 
be difficult to excel It idmitted u* b> means of 
th it unperson il spj the c imera to th( closest inti 
nnev with the cntiri donustic amngements and to 
tht unbroken succession of pirental duties of the 
rov il birds Mr Bcetham has attempted to do for 
the spoonbill th* while stork tnd the common and 
the purple herons whtt Mr M icpherson did for the 
tnglc Wi hive to unfess with regret that he has 
sutcecded onlv mii/fiim post mtcnaUum Both 
watchers emploved from an imbush the same methods 
of the masked tamer 1, but we hive from Mr 
Btetham fullei details of the methods than of the 
tbject for which thtv were the tnd Both were e\ 
perts in picture taking and our author s results ire 
m no wav inferior to those of Mr Maepherson The 
methods thev emplo\cd are it seems to us those b\ 
w hich the accurate lifo-histones of our birds up 
to the standard of that of the golden eagle can be 
hr uned ^It will take a long time heft re thev can 
ill be biognphtd but it will iventuillv be accom 
pi 1 shed so long as among the photo-ornithologist* are 
to be numbered men like Mr Beethim who despise 
the nnumbered difficulties discomforts and often 
verv red dingers necessary to securing unimpeach 
ibk records 


1 Th* Horn life of the Spoon to I tins Stork and Sou Hwot 
P hototnp^ and TWrlt*d by B B«tlam Pp vfi+47+j* mount'd 
plat** (I oodon Wi bwby a d Co t« o ) Pnct p n#t 
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1 o be of real value, how ever the observation* jttHftfr 
be t continuous series of the same subifet tajitfk tt 
e irefully chosen mterv d* accompanied by 
descriptions of cinful persenal observations 
respect the present budget of biogiaphie* leaves flnch 
to dc desired Instead of a connected diary we wave 
disconnected glimpsts into the different nousdHwa 
through swings of the door Hie Home Life of i ft 
Spoonbill can hardly be called more than a passing 
look in at the nurserv \et the peeps we do get 
ire not without value and nuny are veiy interesting, 
but thev are solitan episodes in the bird's hljitoty 
Plates 1 and n refer to ope home, there its story 
ends The remaining nine ire pictures of another 
home Plate 111 was photographed on June 17, Hv 
and v on June 19 and the remaining six on June 23 
We are introduced to the Voung spoonbills when 
they are ten days old we next re visit their home 



Fkx 1 —The daw of each toe has a stnmgjhookwf action From The 
Boos Uft of the Spoonbill, by Bastky OeethaA 


when their age is twelve and fifteen days rupee* 
tively when this second biography—which h*4 no 
beginning—also ends * 

This is a very great contrast*to the absorbingly 
interesting development of the golden eagle's nestling 
in unbroken sequence from its birth to its coming 
of age Not more satisfying is the record of the white 
stork which begins when the vtorkhags are fully 
fledged and though we have eight very excellent 
photographs of them we learn nothing about their 
plumage changes and little about their upbringing 
and education by their parents We are equally dis¬ 
appointed with what can hardly be palled the “home- 
life of the common and the purpkj herons We are 
brought on the scene when the Wst chick of the 
former emerges on April n, then the door is do sed 
for six weeks—the most interesting period of th* 
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fcatstfo |lfM* ffrope n on the final scene, when the 
*** ready to escape, and really do so on 
tigmjtoptiemdk of the obc ei -v ter . 

f fte iterf of the purple heron contains many in- 
tereftitig oWervatkms on the habits of the half- 
fledglings, wHldh we bettete to be, if not new, at least 
not widdy known. It seems that during the intervals 
between ihelr meals they descend from the nest and 
dbpbrt themselves on the ground, to re-occupy It when 
the mother is heard approaching Usually when a 



Fl& Btoerarflka attktfdo, with ftba btll held vertically From H Th* Home hfoofth* 
Spoonbill,” by Bwtley Boetham. 


nestling leaves its nest it is difficult if not impossible 
to induce it to rerrihln in it, even if replaced Although 
die promise of its title-page is hardly fulfilled, the 
book 1* interestingly written, and will be rend Ihrough 
when- once taken up As a photographer, Mr 
Beetham has been most successful, and his pictures 
(two of which, Jnr the courtesy of the publisher*, we 
rtprtduoe her# have a high value independently of 
their use as- illustrations to his present book, which 
teems to be produced at an astonishingly low price 
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THE CONSERVATION OF hATURAL 
RESOURCES. 1 

HT H E two men w ho have plaved the largest port 
* in the conservation movement that has now 
assumed such great importance in the United State* 
art probably Clifford nnohot and President Roose* 
velt Pinchot was primarily responsible for thw 
fotests, but he saw that the conservation of forests 
could not be dealt with satisfactorily bj itself, but 
was intimately bound up with the 
conservation of water, of the soil, 
and of mineral resources It wras 
this flash of genius that founded a 
new branch of economics, and the 
strong personally of the President 
brought the subject at once into the 
regum of practical politics 

In the volume bv Mr Van Hise, 
which contains the substance of lec¬ 
tures given at the l mversity of 
Wisconsin, he trices the history of 
the furious lonfeience held in the 
East Room of the \\ hite House on 
Mdt 13, KfoS 1 or the first time 
in the his ton of the country the 
governors of the \anous States were 
rnlkd togcthei to consider a national 
question Ihr President 1 * letter «f 
imitation, and the declaration 
passed, are both recorded in the 
second b<K)k on our list, and are 
both weighty documents, worthy ok 
a great occasion The first outcome 
has been to take an inventory of 1 
the natural resources The second, 
and much more difficult, has been 
to start a gre it educational cam¬ 
paign to bring home to the indivi¬ 
dual citizen his responsibility in fhe 
matter and to point thi way of 
reform 

I he report of the Conservation 
Commission of Man land deals with 
the mlneni resources, soils, forests, 
waters, fisheries and ovsters, game 
scenery, public health, and mads, 
thus giving a more complete picture 
of the State th m has hitherto been 
available in im one volume The 
account »l the mineral resources n- 
sembles in a generil wav our own 
geological survey memoirs, and the 
treatment ot the other subjects is 
not dissimilar Mr Ynn Hfse's 
book rm\ be regarded ns reprt*- 
scmutive of the educational outcorfu 
of the movement He discusses the 
minerals, fonsts, soils, ind waters, 
and tirulh proceeds with a seiles 
of recommendations calculated to 
carry out the objects of the con-* 
senntion movement 

Dealing hrst w ith the mineral 
resources, it is pointed out that 
they are far greater than those of any other 
nation, and they bring in some $2,000,009,000 
per annum, an amount onlv exceeded by the 
returns from agriculture Coal is b\ much the 
most important, but it is being mined at art 
astonishing rate, in 1846 onlv five million tons were 
1 1 44 Th« Conaarratum of Natural Rowunci in l ha Uni tod Stales* By 
Charter R Van Hue. Pp xv-Hij (New \ork 1h« Maenultan Co , 
London MacodlUn nod Co , I id., 1910 ) Price 8* 61/ net 
44 Report of the Conaenation Coramlatton of Maryland for 1908-^ 
Pp,ao 4 * (Mankind, Baltimore, 1909 ) 
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raised, while in 1907 more than 480 million tons were 
goL The consumption per head of population rose 
twenty fold during this period If this rate of in¬ 
crease of exploitation went on the whole coal supply 
would be exhausted in 150 years, but reasons are 
adduced against so short a life The exact period 
is unimportant “ So far as our responsibility is con¬ 
cerned,’* says the author, ‘it 11 immaterial whether 
the coal will be exhausted in 150 years, 1500 years, 
or 15,000 years Our responsibility to succeeding 
generations demands that we reduce its use to our 
absolute necessities, and therefore prolong its life to 
the utmost " The waste in mining must be reduced, 
it vanes from 50 to 150 per cent of the total amount 
sold, and is often irrevocable Many thousands of 
tons of slack are thrown out and burnt m heaps 
simply to get rid of it Hie beehive coke ovens, of 
which there are said to be some 95,000 in the. States, 
are declared to watte fully $§0,000,000 worth of 
material every year in comparison with the more 
modern types that might be introduced Mechanical 
stoking effects a great economy Finally, there is the 
waste owing to imperfect combustion, neglect of 
waste heat, and so on Cheaper substitutes might 
often be ^ot, gas engines are more economical than 
steam engines, while great improvements are possible 
in lighting Two lines of reform are suggested an 
educational campaign, and legislation to control min¬ 
ing rights and to make waste an offence 
The increase in the output of petroleum has been 
enormous During the first nine years of this century 
more than 1,155 million barrels of 42 gallons was 
got, this being more than 50 per cent of the entire 
output since it was first taken from the ground If 
the present annual output continues it is estimated 
that the supply will give out in about ninety years 
Much of the oil is exported, and a fair proportion 
is used for power It is suggested that exportation 
should be forbidden, and the home consumption ■ 
should be restricted to lubrication and lighting About 
natural gas the author has some very strong things 
to say, the waste, he tells us, has been appalling 
Gas has often been tapped when oil was sought, 
instead of dosing up the bores or utilising the gas 
the well* were lighted and allowed to burn “In 
some cases a well has been thus allowed to bum for 
twenty years Some of the wells have been 

allowed to burn until the rock has caved in so exten¬ 
sively as to have become veritable flaming lakes It 
is estimated that in the Saddo field alone of Louisiana 
same 70,000,000 cubic feet per da\ of gas are wasted, 
burned without doing any good in any way to any- 
hodv-'* Legislation to stop the waste never gets 
through, attempts are regularly made, but “some 
unseen power greater than Governor or Legislature has 
so far thwarted and palsied every effort " 

Turning now to iron ore, most of this occurs in the 
region of I-ake Superior, and at least half is in the 
hands of one corporation If the rate of exploitation 
during the three past decades is maintained the high- 
grade ores will be exhausted in about three decades 
more But the author has no special anxiety for the 
ftfture, the ore is handled economically, low-grade 
ores not yet profitable are stored instead of being 
wasted, new deposits will probably be found as the 
survey becomes more complete, and stone and cement 
are being used In place of iron 
With water the principles of conservation are 
different So vast a quantity of water falls on to the 
land every year that aWilute exhaustion is out of the 
question, what is needed is to utilise the supply more 
fully Water that has been used for domestic pur¬ 
poses may be used for irrigation with great advantage, 
as it now contains fertilising material Water used 
for power mky later be used for domestic purposes, 
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for navigation, or for irrigation. At 
ever, there is an actual exhaustion of the watqrAjuu* 
ply. In some parts of the States the level 
underground water has fallen ten to forty feet* ,$Vo 
ourselves are in a similar situation; the water tyqd 
in the chalk round London is known to be fatting, 
and great drafts ore being made on the water in the 
lower strata. 

The original forests of thj United States are estl* 
mated to have covered some 1000 million acres, of 
which one-half has gone ihc amount of wood used 
is enormous, but so great is the waste that only three- 
eighths of what is cut appears in the Anal product 
Loss bv forest fires » appalling “Boxing" the 
trees, t e cutting cavities in them for the purpose of 
collecting turpentine, kills many of them It Is esti¬ 
mated that the average growth on the forest land U 
12 cubic feet per annum per acre, while the amount 
taken is 40 The waste tof timber is attributed at 
least in part to the feeling that the natural resource* 
were illimitable, and could never in any circum¬ 
stances give out 

lastly, the author deals with the conservation of 
, the soil First of all, there is the trouble due to land 
speculation, which no legislation has ever been able 
to get over Then there is the quesflon of Improper 
cropping No “one crop" system can last without 
an adequate expenditure on manure, and whether the 
one crop has been cotton, as in the south, or wheat, 
as in parts of the north, the result in the end is 
dis.istruus unless proper manure is added Now nil 
experience is that sufficient manure is not added, and 
so we find in parts of the States that most terrible of 
all sights —derelict land Spillman considers that in 
more than half of the area of the States the fertility 
of the soil has fallen Recourse has been had in the 
dry regions to irrigation, with the inevitable result 
that trouble has arisen through*“alkali, 11 ie an accu¬ 
mulation of salts in the soil to such an extent that the 
plant suffers Methods of control are slowly being 
worked out, but for a long time to come difficulties 
will arise from this source. 

Depletion of soil nitrogen is serious, but not beyond 
remedy, thanks to the work of Sir William Crookes 
and others nitrogenous manures are now being made 
from atmospheric nitrogen Depletion of soil potass¬ 
ium compounds is also serious, but again, is not 
beyond remedy The disquieting feature is the deple¬ 
tion of the phosphates Every year this goes on; 
whatever the crop and whatever the treatment a 
certain amount of phosphate is taken up and sold off 
Phosphatic manures are required and are being used 
at an enormous rate Fresh deposits are being made 
bv birds on the guano islands off Peru, but how are 
th) birds treated ? Coker in 1908, in his report to the 
Peru Government, speaks of “the robbeiy of eggs on 
a large scale in past years, the destruction of young 
and old birds, and the disturbance of the birds in 
their nesting grounds bv the extraction of guano" 
We are not surprised when he goes on to say that 
there “has been a great diminution in number." 

Some of Mr Von Hise’s data may be wrong—he 
always gives his references—but It ia Incontrovertible 
that we are taking but little thought for the morrow 
No doubt we in Great Britain have not wasted natural 
gas, but what about our coal? Who can defend our 
Victorian grates—still much the commonest form, in 
spite of better types recently Introduced—and our utter 
neglect of waste heat in our houses? There is no 
evidence that our soils are becoming exhausted, much 
of the land is left in poor pasture, and gives us little 
return, but at least it is storing up fertility for a 
future generation But then we gre im p ort in g 
enormous quantities of foodstuffs fromeabroaa, some 
of which, being fed to cattle, helps to fertilise the 
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_ Our great 

thfa rtlrarffi oa b <m bbvr to recover the 
taatatel 4m w*m gt; el present this may 
beifatVofafcUe, %ut (here are ether wst agce —lose of 
nu^irtt fresh our far ms that might be remedied 
We $rt far from Msmlfats in the matter of forestry 
also. The cons ervation movement is attracting atten¬ 
tion In Canada, and it will, tot us hope, become a 
power there and also in the other dominions beyond 
tin sea s, first of all, however, tike great educa¬ 
tional crusade must come to Impress upon the present 
ge ne ration that our patrimony is not to be squandered 
but to be used wisely, and handed on to our 
descendants In as good a condition as possible. 

E J R 

INDIAN WHEAT FOR THE BRITISH MARKET' 

1 'HS tost seven years have seen a rapid develop¬ 
ment of the Indian wheat trade with the United 
Kingdom. For the ten years ending 190a, when our 
average annual import of wheat and flour was 99 
million cwt. from all countries, we received an average 
ot j million cwt. from India, for the past seven years, 
however, our total import has been 114 million cwt 
on the average, Rtf which 16 million cwt have come 
from India. The increase is due to several causes 
Cultivation and irrigation have extended in India, 
the seasons In the northern provinces have, on the 
whole, been more favourable since 1903 than they 
were la the eight years following 1894, there has 
been a great improvement ip the means of communi¬ 
cation by ship, railway, and road, and, Anally, the 
rupee has been maintained at the uniform rate of 
sixteen pence since 1898 For the past seven years 
the area sown with wheat in India has been more than 
a6 million acres, or about one-nutth of the world's 
wheat area (estimated kt 240 million acres), and the 
average yield has been 116 bushels, one-eleventh only 
of the world’s output, since this yield is lower than 
in many other countries It is chiefly in the Punjab 
that the increase has taken place, and, as larger 
areas come under irrigation, this province will assume 
more and more importance as a producer of the 
world’s food. 

Great Britain takes more than 90 per cent of the 
Indian exports of wheat, and the conditions obtaining 
In our markets have therefore to be studied seriously 
by the Indian producer, oc rather by his expert 
adviser. At present Indian wheat does not come here 
In the beautifully clean, well-graded state in which 
Canadian wheat arrives, and It therefore commands 
a Shilling a quarter lets price It is, however, more 
valuable than Englirii wheat, and usually fetches 
about 2* 6 d a quarter mare, chiefly on account of 
its lower moisture content. The reason for its in¬ 
ferior condition is to be found partly in the circum¬ 
stances in which the wheat is grown, most of the 
Indian wheat to grown on small peasant's holdings, 
and Is threshed by being trodden out by bullocks on 
an earthen threshing-floor, and winnowed by hand 
in the windf so that there is some mixing of varieties 
and a certain amount of dirt naturally gets in Sir 
James Wilson states, however, that the wheat as it 
leaves the farm contains only about 1 per cent of 
dirt, whereas when St reaches London the various 
handlers have contrived to dilute it 6 per cent, so as 
to increase their profits It Is considered that a 
revision of the terms of contract would get over this 
difficulty The other questions—the mixing of 
varieties, and the low average yield—are matters for 
the experiment stations, but it seems probable that 
they can be satisfactorily dealt with 

} Wmm^sdmm oa#ndUft Wbnt far lb* British Market By Sir Tamn 
wflpoa, K.C8.L, to* Financial GonoMonar, Pt»J*b» (Agricultural 
SUaaarch Inabnta, Pass.) 
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Thx portrait of Sir William Crookes by Mr E A. 
Walton, to which reference was made in our Issue of 
February 9 (p 481), was presented to the Royal Society 
before the ordinary meeting on Thursday lust, February 16 
In the absence of the treasurer of the fund, Lord Avebury, 
the presentation was made on behalf of the subscribers by 
Prof. McldoU, who acknowledged the active cooperation of 
hit colleague, Prof Pope Hie necessary fund was con¬ 
tributed by about 130 Fellows of the society Sir Archi¬ 
bald Geikle, as president, accepted the portrait on behalf 
of the society In a graceful speech Sir William Crookes 
also expressed his thanks to the subscribers for the honour 
they had conferred upon him In the course of his re¬ 
marks be said that in two years he hoped to celebrate the 
jubilee of his fellowship, as his election dated from 1863* 

Sir Joseph Laruor, secretary of the Royal Society, has 
been elected a member of Parliament to represent the 
University of Cambridge, in the scat rendered vacant by 
the death of Mr S 11 Butcher Sir Joseph is Lucasian 
professor of mathematics in the University, and his elec¬ 
tion as one of its two parliamentary representatives places 
in the House of Commons a man of distinguished eminence 
who should command attention in that assembly, and be 
able to do something for the development of scientific 
method in national affairs 

H R H the Duke of ( oNNAurirr has been elected presi¬ 
dent of the Royal Society of Arts 

The British Medical Journal announces that the Fother- 
gllllan gold medal of the Medical Society of London, given 
triennlally, has been awarded to Dr h W Mott, b R S , 
for his researches on the nervous H\stem 

• At a meeting of the executive committee of the Untish 
Science Guild, held on Februiry 15, it was agreed that 
the Guild and the British hmpire League should dine 
together, and it is hoped that it may be possible to enter¬ 
tain the Colonial Premiers when they nre over for the 
conference It was also reported that the Guild's com¬ 
mittee on the coordination of charitable effort was in 
communication with the Social Welfare Association for 
London to see if it might not b« possible for them to work 
together 

Dm J C Brannrr, professor of geology at the Leland 
Stanford Junior University, California, is starting on 
April 15, with six assistants, on an expedition to explore 
the western part of the north coast of Brazil Its special 
object will be to determine how far the distribution of 
Brazilian fauna is affected by the obstruction of the 
Amazon River Ihe Government of Brazil has offered the 
explorers the use of a gunboat 

Dr Edward G J anew ay, one of the foremost diagnos¬ 
ticians in the United States, died at Summit, New Jersey, 
on February io, in his seventieth year At Bellevue 
Hospital Medical College, Now York, he was professor of 
pathology and practical anHtomy from 187a to 1879, pro¬ 
fessor of diseases of the mind and nervous system from 
1881 to 1886, and professor of medicine from 1886 to 189a 
From 1898 to 1905 he held the chair of medicine at the 
medical school of New York University He was health 
commissioner of New York City from 1875 to 188a 

Thx recent death-roll In America includes the name of 
Dr Leonard Parker Klnnlcutt He was born in 1854, 
and spent his student period at the Massachusetts Institute 
of Technology, the Universities of Heidelberg and Bonn, 
and Johns Hopkins University, Baltimore He held a 
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junior post at Harvard from 1880 to 1883, since which year 
he had been connected with the Worcester Polytechnic 
Institute as assistant-professor and protestor of chemistry 
successively HU chief work was done as an expert on 
sewage disposal and water supply, and he had acted as 
consulting chemist to the Connecticut Sewage Commission. 

The Timet announces the death of Dr C Alexander 
MarMutm, of Wolverhampton, at fifty-n|ne years of age 
Dr MacMunn was a member of the Physiological Society, 
the Marine Biological Association, and other bodies, and 
he devoted himself largely to research, mostly In physio¬ 
logical chemistry and animal pigments He published 
numerous works, some of which were translated Into 
foreign languages, and at the time of his death was 
engaged on 4 * Outlines of Clinical Chemistry," which was 
nearing completion 

Thb death of Dr William Williams, an authority on 
sanitation, Is announced in The Times Dr Williams was 
president of the Sanitary Inspection Association of South 
Wales and Monmouthshire, and held public appointments 
In Glamorgan, including that of school medical officer and 
director of the County Public Health Laboratory He was 
a Fellow of the Society of Medical Officers of Health and 
the Royal Sanitary Institute, and ex-presldent of the South 
Wales branch of the British Medical Association He 
delivered the Milroy lectures at the Royal College of 
Physicians in 1904 He wrote works on sanitation, water 
supplies, and milk adulteration 

In pursuance of the powers conferred on them under a 
section of the Development and Road Improvement Funds 
Act, 1909, the Development Commissioners have appointed 
an advisory committee to advise them on applications for 
advances and schemes for the development and Improve¬ 
ment of fisheries Die committee is constituted as 
follows —Mr H J Tennant, M P (chairman), Dr A F 
Shipley. F R S , Prof G C Bourne, FRS, Prof 
D’Arcy Thompson, C B , and Mr D H Lane, formerly 
Inspector of Irish Fisheries In addition, the Fishmongers' 
Compan) has btn.n asked to nominate j representutie 

On Tuesday next, February a8, Dr \ F H Tutton 
will begin a course of three lectures at the Rojal Institu¬ 
tion on 44 Ciystalllne Structure Mineral, Chemical, and 
Liquid," and on Saturday, March 4, Sir J J Thomson 
will tommeiue his course of six lectures on 44 Radiant 
Energy and Matter n The Friday evening discourse on 
March 3 will be delivered by Dr b A Dixey, on ** Scents 
of Butterflies", on March 10 by the Hon Charles A 
Parsons, on 11 Recent Advances m Turbines", and on 
March 17 by Mr John H Balfour Browne, on 44 Water 
Supply " 

Sir William H Whit*, K.C.B, F R S n has been 
awarded the John Fntz medal for 1911, for 44 notable 
achievements in naval architecture," by the special board 
of award appointed by the four leading American societies 
of engineers—the Civil, Mining, Mechanical, and Elec¬ 
trical The John Fritz medal Is recognised as the highest 
distinction which American engineers can bestow It was 
established in August, 19a, by the professional associates 
and friends of the engineer and metallurgist whose name 
it bears The award of the medal is made on the ground 
of 11 notablp scientific or industrial achievement, 14 with 
"no restriction on account of nationality or sex." The 
first award was made in 1905 to Lord Kelvin In sub- 
■equ^vt years the medal has been given to Alexander 
Gsfrao Bell, Thomas A Edison, George W estlnghouse, 
Charles Portvr, ahd Alfred Noble 
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Wotta, F R.S , ‘efcfffnpaWMfe; W. & • W. dSNMd 
FR.S , Mr Altatf EUrlttr, FJtft, DL Jv £ AlWft 
F R.S. ProL W J SoUm, t K 3 »x mntttn. Ft& 
E. J Garwood «ad Or. A Smiths SmImA ,F.R'S», 
forrigm test*tty, Sir AfcMl»M Goifdo, LGBkf prt » >iu nt 
RvS , tt*+tur*r, Dr A. StnMu FJLE' The Mowing 
awards of medals «ed funds wans nslff *#eUdstan 
medal. Prof Wfddwnar C ftffiggjpr? Nurchbott medal, 
Mr* R H Tlddemm * Lyeg medal* Dr FL Ah* bather 
and Dr A W Rowe, Btgkby medal. Prof Ot AM { 
WoKaston fund, Prof O T Jones, Murchison fund, Mr 
E S Cobbold, LyeU‘ fund. Dr C G Cufffs; Barlow- 
Jameeon fund, Mr J F N Green The prtyMent 
delivered his arnit vcrsar y addV e se , which dealt whh the 
evolutionary aspects of geology, more especially* ^rith the 
mode and Order of deposition thtr various formation* 

An International Congress of the Application* of Elec¬ 
tricity is to be held in Turin, Italy, on September 9~ao 
This congress, as Its title irapUbs, will deed With questions 
of practical import, so (hat electrical engineer*. wfH ba 
able to participate largely In the discussions The chief 
endeavour of the organising committee. Which Is under the 
chairmanship of Prof Luigi Lombard), has been so to 
draw up the programme that the congress may be intew 
national in character as well os in name To attain this 
object, the cooperation of the International Electro¬ 
technical Commission, with its local comqdttees now 
established In many countries, has been obtained, as well 
as the assistance of the societies and associations in all 
countries dealing with electrical matters With the help of 
these organisations, official reporters have been selected, 
and already many assurances have been received that 
numerous papers will be presented to the congress from 
all parts of the world The Initiators of the congress are 
the Italian Electrotechnical Society and the Italian local 
committee of the oommlicKm mentioned above. The eon- 
greis is under the patronage of H R H the Duke of the 
Abruzal, who is the president of the committee of honour, 
upon which Prof EUhu Thomson and Colonel Crompton, 
the president and honorary secretAr} respectively of the 
commission, have been elected members Papers are to 
be presented in French, English, German, and Italian, and 
the discussions will be carried on tn all these languages. 
The subjects to be discussed, the attractions which ltlfly 
itself presents, both as regards scenery and electrical 
development, in addition to the fact that the first official 
meeting of the whole Electrotechnical Commission Is to 
take place in Turin about the some time, Is bound to 
make this congress a memorable occasion In the history 
of electrical engineering 

Wb regret to record the death, on February 8, of Mr. 
P D Scott-Moncneff, assistant In the Department of 
Egyptian and Assyrian Antiquities In tty British ^lussum. 
The cause of death was heart failure, after air opesatloft 
for appendicitis Mr. Scott-Montrfeff was educated at 
Charterhouse School, at St Andrews Unlversty, and at 
Christ's Cottage, Cambridge At Cambridge he tosh th* 
Oriental languages tripe* and In December, 1903, ft# waa 
appointed to an assktsntshlp In the British Museum His 
official duties brought him in contact chiefly, with tty, 
Egyptian side of his department, and In the winter of og 
he paid a visit to the Sudan to undertefa archarofoglcal 
work for the Sudan Government October and 

November of.that \ew, In conjunction with Mtv J* W 
Crowfoot, he cleared out ^he eighteenth dyrftytf tefrfple* 
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tU&&* o( vkt^l he afterwards published an 
^ atuM Wi with f 4 m and phtfofr»pht, In the Proceedings of 
of BJMfcat Archaeology After finishing his 
iWrffc a# v the temple, he assisted In arranging the monu- 
mecrts In the newly-founded Egyptian Museum at Khartum 
At a. result of hU work at the British Museum, Mr Stott- 
Moncrleff had completed the first part of on official publi¬ 
cation of hieroglyphic testa from Egyptian steUe, which 
tt Is hoped will shortly appear He had devoted consider¬ 
able Study to the archaeology of the later periods of 
Egyptian fustory, and, as first-fruits of his work, he con¬ 
tributed a critical discussion of Plutarch’s treatise 11 De 
Itlde et Otiride ” to the Journal of Hellenic Studies For 
several years past he was also engaged on an examination 
of the ^problems presented by the early developments of 
Christianity in Egypt He approached the subject from 
the archaeological side, and, fit the time of his death, he 
toad nearly completed the MS of a volume which he pro¬ 
posed to call " Paganism fnd Christianity in Egypt ” 
flfla friends hope that arrangements will he made for the 
publication of this work in the manner and form which he 
desired. 

The Maya hlerdglyphs still await complete decipherment 
Some progress towards their interpretation has recently 
been mode by Mr W E Gates, who describes his methods 
In part 1 , vol vi , of the archaeological and ethnological 
publications of the Peabody Museum The famous Peres 
Codex, accidentally discovered about fifty venrs n|$J in the 
Blbhoth£que Imp 4 rlale, Paris, has been reproduced by 
Prof de Rosny But these facsimiles ore scarce, expen¬ 
sive, and not easily accessible to student* Mr Gates how 
now succeeded In reproducing the hft-. aglvph* in a form of 
type, of which examples are given in hi* paper, und hn* 
thus grearly facilitated the study of this obscure senes of 
pictorial documents 

In his treatise on the people of Hungary, 11 Frhnographie 
von Hungarn/' published in 1877, Paul Hunfalvv describes 
a race known as the Ishmaehtcs, whom he identifies with 
the Mohammedans Mr Leo Winner, in an article in the 
number of the Gypsy Lore Journal for last October, review¬ 
ing the original authorities on which Hunfilvi rehod, shows 
that there is much to be said against this identification 
ffe comes to the conclusion that these people were gjpsios, 
The original name Uhmnelite becoming merged tilth 
Saracen, and the latter m its turn giving way to the more 
popular appellation Clgan, which, by the beginning of the 
fifteenth century In southern Europe, completely ovi r- 
•hftdowp every other designation of the gypsy race 

Tilt poAlbititles of the Twin*, pec Isthmus as a rival 
to Panama are serlouvJ) engaging the attention of 
American geographers The character of ihe country, its 
people, and resources are described In a wril-illustrnted 
article, by Miss H Olsson-Seffer, in the December (1910) 
issue of the National- Geographic Magazine The native 
Indian tribdrf are a singularly fine race, and the 1 beauty of 
their women, dres# and- ornaments Is remarkable As 
the Tuan tepee route reduces the distance, as compared 
wltto that via Panama, to Honolulu by 1273 nulcs, it may 
become a serious competitor for traffic between the Atlantic 
**d Pacific Obeaos.* 

To the current number of ScUntia Signor Rlgnnno con¬ 
tributes an article (in French) on M The Mnemonic Origin 
and Nature of the Affective Tendencies ” The author 
points out that in every living organism there are pbytio- 
systems iif** state of rest, which it Is always tend¬ 
ing to maintain or, when disturbed, to return to He cites 
Vftytes biological Instances showing that, when an 
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organism adapts Itself to a changed environment, the 
altered conditions at once tend to become the u optimum ** 
for that organism Thus he deduce* a basis of memory, 
a mnemonic origin, for every such optimum, to attain 
which the organism is always reacting, ind subjectively 
experiences an affective tendency of want, appetite, or 
desire 

In the third part of “ Zur hixtorischen Biologic dor 
Krankheitserreger, " published at Giessen in 1910, Prof (■ 
Elliot Smith and Dr M Armand Ruffer give an account 
of Pott’s disease of the spino m rin Egyptian mummy 
belonging to the time of the twenty-first dynasty about 
1000 a c The paper is illustrated with two plates, show¬ 
ing n drawing and a photograph of the angular curve of 
the spine as seen from without nnd from within the body 
The authors claim no novelty In the discovery of a cast of 
Pott’s disease in the remains of the ancient Egypthn* 
Thej believe It of importance, howi ver, as being the first 
case which hus been thoroughly Investigated and proved to 
be tuberculous in nature and their case has led to the 
di tectlon of tubercle as the must of abnormal conditions 
found In other bodies since examined Many ancient 
Fgvptinn bodies have shown abnormal curvature of the 
spine, and some of these hove been described as Instances 
of Pott’s disease On examination, however, thej have 
been found to be in rcalitv tvpiral examples of osteo¬ 
arthritis, or the disease described nnd illustrated b> Dr 
Wond Jones under the name of “ spondylitis deformans ’’ 
This disease was extremely widespread in upper Egypt, 
particularly in the predvnnstic ngc, so much to that signs 
of it are to be sixn in pr'U.ticullv everv bodv rnised from a 
common burial ground of that tune This disrnsc wiu also 
widespread In the time of the Persnn dj nasties, about 
W33 a BC ’ ftm * in l rfwor Egvpt the skeletons of 
^Macedonian soldiers nnd their families frequently show 
unmistakable signs of spondylitis di formanx Th* mummy 
described by the present authors shows a viry typical 
angular curvature of the spine, while the interior of the 
l»ody shows the remains of a p*o is abscess, a ver) frequent 
((implication of tuberculous distnse of the spine at the 
present day 

An lllustraLed account, b> Mr W H Mullens, of The 
two Tradescants and the famous Iradescant Museum— 
which once conrained the whoU skin of a dodo—forms the 
first article in Witherb) ’a British Birds for February 

VOL. vu , No 2, of the Zoologic it Publications of the 
University of California is devoted to an account of the 
birds and mammal* collected during the Alexander expedi¬ 
tion to Alaska in 1909, two rodents being described us 
new 

Tub fifteenth instalment of the report on the zoological 
results of Dr Franz Werner’s expedition to the Egjptian 
Sudan and northern Uganda in 1904 appears in vol cxix , 
part vl.-, of Sttzber Acad n issenschaften, Vienna In 
this contribution Dr E von D^la> lommences an account 
of the microfauna of the Nile and Its tributaries, as 
exemplified by plankton collected by the traveller at a large 
number of localities, but actually deals onl> with the 
Egyptian forma Many of these have been previously 
Identified In other part* of Africa, but half-a-dozen crusta¬ 
ceans are described as new 

The Biological Survev Division of the U S department 
of Agriculture has issued (as Bulletin No 36) an Illustrated 
pamphlet ort the practicability and possibilities of breed¬ 
ing deer and other big game in confinement in the Unitpd 
States In suqti a mnnncr as woufd make the experiment 
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remunerative Phe author, Mr D E Land, states that, 
were It not for prohibitive laws, there would be a large 
and constant demand for venison In the country, and that 
it could be placed on the market at a lower price than 
beef, owing to the facility with which deer can make a 
living on poor paiture Both the wapiti and the white- 
tailed deer aie rapidly diminishing in numbers, and since 
both kinds can bo easily tamed and bred in confinement, 
there j« every Inducement for trying the experiment, which, 
if successful, would prove a lasting benefit For a time, 
the rearing of both species for stocking porks ought to be 
more profitable than the sale of the venison Schemes for 
domesticating the caribou and the moose as beasts of 
draught, as well as for Introducing Indian and African 
antelopes Into the United States, are likewise mooted 

Tub Journal of the College of Science of tho Imperial 
University of Tokio (vol xxvii , article 17) contains nn 
interesting account by N Yatsu of his experiments on 
germinal localisation in the egg of Cercbratulus These 
experiments afford a typical illustration of the manner in 
which experimental methods are now being applied to the 
study of animal development Ovisection in various planes, 
and separation or dislocation of the blastomeres by 
mechanical or chemical means are employed, and though 
the results obtained cannot, perhaps, be regarded as very 
definite, they are certainly very suggestive The author 
concludes that the egg contains 11 organ bases 11 but that 
these have no hard and fast lines of boundary between 
them , still, there 11 14 something ” for each larval organ 
He also concludes that there must be a regulating 
11 factor" which m some way brings back shifted 
blastomeres to tho normal position, or, at any rate, to such 
a position that they are able to produce a larva which 
differs but little from tho normal 

Till problem of sex-detcrmlnation is just now receiving 
a good deal of attention from students of heredity, and nn 
interesting controversy has arisen with regard to the 
Mendelian interpretation of sex ratios Russo maintains 
that he is able to niter the proportion of the sexes in the 
case of rabbits by injecting lecithin into the female parent 
before the eggs have arrived ot maturity Two kinds of 
eggs ara said to occur in the ovary, one of an anabolic or 
constructive type, containing globules of lecithin, and the 
other of a katabolic type, containing crystals of acid fat 
The former arc believed to give rise to females and the 
latter to males, and the injection of lecithin into the 
parent increases the proportion of females Russo's results 
have been criticised by Punnctt, and more recently by 
Castle (American NaturaUst , July, 1910), and Russo replies 
in the Btologtsches Centralblatt (January 1, 1911) He 
points out that Punnett, In repeating the experiment, only 
administered the lecithin by the mouth of the rabbit, 
instead of by injection, and that it is decomposed In the 
alimentary canal It is obviously very important that 
Ruuo'a experiments should be repeated by an impartial 
observer, and that the methods employed by him should 
be strictly followed 

A catalooue of botanical books, chiefly secondhand, 
comprising floras of all countries, has been recently pub¬ 
lished by Messrs John Wheldon and Co , Great Queen 
Street, London The fullest sections are those enumerating 
general and local British floras, and systematic publica¬ 
tions dealing with the plants of India, North and South 
America, and Australasia. 

The fifth number of last year’s botanical volume of the 
Philippine Journal of Science contains the conclusion of 
the article, by Mr E D Merrill and Mr L Merritt, 
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on the flora of Mt Puk>g, and a revision of thq PldJ{|ffihe 
Piperacks, by Dr C do Candolle The latter paper ^piaes 
the total number of PIperaceae known to exist ji* 
Philippines from thirty to one hundred and twenty-five, All 
referable to the two genera Piper and Peperomla, 1 j 

Two articles on the subject of pansies and violas, pub¬ 
lished in the Journal of the Roysl Horticultural Society 
(vol xxxvi , port il), cannot fall to interest growers, as 
they are contributed by Mr J Grieve and Mr Wm Cuth- 
bertson, experts of many years’ standing Mr Grieve 
explains that he originated his violas by applying polloit 
from “ show pansies" to the stigma of wild species. 
V lutea t V comuta , V stricta, and V amoena , the 
reverse cross did not give any good results Hints un 
culture are supplied by Mr Cuthbertson, who remarks that 
many of the best varieties raised years ago still continue 
to maintain their position 

Some historical notes, comptfed by Mr H B Watt, with 
reference to early tree planting In Scotland appear In 
the Glasgow Naturalist (vol in , No i) Hie Introduction 
of fruit-bearing trees during the period of Roman occupa¬ 
tion, and plantations round monasteries tfmd ecclesiastical 
establishments, are suggested as the earliest beginnings 
Historical references date from the fifteenth century, and 
(he first plantations at Inveraray appear to have been about 
the year 1600 Fvldence for computing the ages of tho 
oldest trees, chestnuts, sycamores, and beeches, is pre¬ 
sented , the Klppenross sycamore and Corstorphint 
“ plane ” arc referred to the fifteenth century A list of 
trees enumerates twenty native and fifty Introduced species 

In many countries at the present thns tho detailed 
investigation of their geographical conditions attracts at 
much attention as the study of dfttant lands, and has the 
advantage of being based on much fuller and more accurate 
information, moreover, the period over which such data 
are spread enables comparisons to be made between the 
conditions which existed at different periods In the 
December (1910) number of PeUrmann’g UttteiluHgen 
Prof H Hasslnger presents a brief study of the geography 
of towns and cities, indicating In a systematic manner the 
lines of investigation which may be followed in order to 
show the influence that their surrounding and the require* 
ments of the population have had on their development 
Dr Maull In the same number discusses a more localised 
subject, the cone of the northern limestone Alps, and traces 
the settlements and lines of communication as they occur 
In forest belt and neighbouring region, as well as their 
gradual development A more specialised type of study Is 
that of Dr K Schneider (Mttt k k Geog GeseU Wien , 
Nos ix, is, 1910), wherein he discusses at soma length 
the geographical relations of the German and Cxech peoples 
in Bohemia, the development of towns and cities, com¬ 
munications, and commercial intercourse 

The meteorology of the future Is the sul^ect of on 
Instructive lecture delivered some time since by Prof C 
Abbe at Columbia University, and printed in the Popular 
Science Monthly for January The author admits that the 
question is a very difficult one, and that It is Impossible to 
foresee In detail the problems of the ^future Long ago 
mariners took advantage of the knowledge of trade winds 
and monsoons, but It took two more centuries to acquire a 
knowledge of whirlwinds as they advance over the globe, 
and we are not yet able to speak of weather forecasts as 
more than probabilities Some very interesting experiments 
were arranged, illustrating the formatkA of cloud anfft 
rain, and, with reference to ineffectual a&mpts made'In 
some countries, It was shown that if we wish to avert 
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rala^Ar hail, we must be able to cut off the supply of 
motitapt. or prevent rapid Mptnuon The moet important 
ptobbw at the present time, and in future will be to 
attain a clear idea of the mechanic* of the atmosphere as 
a whole, comprised under the technical terms hydro 
mechanics, aero and thermo-dynamics and another century 
may elapee before all theae questions ton be solve 1 
When meteorology has become more truly deductive the 
author further remarks then we can pa vs to th* satis 
factory discussion of tho great problems that we now c m 
merely toy with 

In an address delivered on December 29 1910 at» 

retiring vice president of Section B (Physics) of the 
American Association for the Advancement of Scienre Dr 
\L A Bauer deals with some problems of terrestrial 
a oagnetltm, especially with the question whether the 
su jdden commencements of magnetic storms arc bimul 
'algous in occurrence at different places The views which 
h*n expresses on this subjett*are similar to those already 
(WVen by him in Natubr Dr Bauer also refers to a 
Mlfferent type of storm having effect*, apprtri ible ov r only 
(limited areas, but do* 9 not say explicitly whether the type 
/ is essentially dif^rent from the pol ir elementary 
I storms described by Prof Birkeland in the \rcti or the 
' special type of disturbance recorded in 1003-3 in the 
Antarctic Towirds the end of his addrebs Dr Bau r 
states that modern researihes point to the onclusion that 
attempts to repn sent the earth b magnetic held by a 
Gaussian potential arc of doubtful value owing to the 
enorfaous number of UaubSian constants required to r pre 
sent anything beyond the more general features 

Thx annual report of the council of the Institution cf 
Mechanical Engineers for the year 1910 wh ch was adopted 
at the general meeting on February 17 deals with the chitf 
directions of the progress and work of the institution I he 
work of the alloys research committee has been continued 
at the National Physical Laboratory and it is expected 
that the tenth report will be presented for discussion during 
the current session It will deal with the binary system of 
alloys of aluminium zinc together with bomt preliminary 
results obtained in a ternary system of aluminium zinc 
copper the quantity of copper b« ing limit d in amount 
Ihe work of the gas-engine research commit! e hiB b cn 
continued at the University of Birmingham and Pi of 
F W Burstall u preparing a report dcuhng with a new 
senes of test* on the experimental engine at the University 
varying only the ratio of air to gas dealing also with the 
composition of the charge dunng expansion Prof 
H C H Carpenter has concluded his research referred 
to in the 1907 report, upon the production of castings to 
withstand high pressures Of the remaining r searches in 
the hands of special committees that on the value of the 
steam jacket is in abeyance at present while that on the 
friction of various gears is awaiting the publication of the 
results of some experiments in the United States It has 
been decided^iot to undertake experiments on heut trims 
mission ” at present 9 

In the November (1910) number of the Bulletin of the 
Bureau of Standards Mr B McCollum describes and 
investigates the theory of a new form of dynamometer for 
the measurement of the quantity of electricity which flows 
through the instrument It consists of 1 relatively large 
fixed coil with its axis horizontal, at the centre of which 
is suspended by a long vertical wire, a smaller coil with 
Its axis parallel to that of the larger coil Attached to 
She moving coil Isa cylinder of some homogeneous material 
wNl\ lu axis coinjaent with that of the suspension When 
the current is sent round the ooiU, a magnetic couple acts 
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on the moving coil tending to hold it with its axis parallel 
to that of the fixed coil and if the m ving coil is du 
placed it will oscillate about its axis of suspension The 
quantity of electricity whufc passes through the coils 
dunng n swings of the coil is equal to 

where K is th moment of merlin of the moving system, I 
the tim* of swing with T, the time without the current 
and b 1 th constjnt of the coiN which tun be cnlculatnl 
fiom their dimens ons The inv stigations of the author 
appear to promise a degree of uaiumo m the measure 
ments tomparible with Ih it of the current balance 
7 hr Ccnfral of January contains an artidc on Crysl il 
Structure and Chemical Composition from the pen of 
Prof W J Pope b R S It is no exaggerition to bi> 
that the theory which h is b en so admirably d velopcd in 
rennt years by Mr Barlow and Prof Pope is likely t > 
prov fqual in valu with th» work of Pasteur v in t Hoff, 
and le Bel which culminated in the enunciation of the 
theory of the t trahedr d arrangement of the valencies of 
thf carbon atom Ihe systems of dose picked spheres 
dnvis d by Messrs Barlow and Pope certainly give a more 
rt ihstic picture of the actual arrang m nt of the atoms in 
the molecules of 1 cristal thin thr wide spreiding modds 
wh ch an comiru nlv usid to represent th» tetrahedral 
theor> 11 though the latter arc of gre iter semre in inter 
pnting th chenu cl han^es which the molecuks max 
undergo I he uid spre id appreciation of the new theories 
of civstnl structure has been hindered by the scanty dis¬ 
tribution of crystallographic knowledge and by the 
difficulty of visualising the dia^iams by which its essential 
features arc expressed a popular anil simple exposition of 
his viewb by one of the authors of the theory is therefore 
doubly w leom Ih same issue contains articles by 

Prof I)ilby on Ihe New Pioneering I aboratones of 

the ( entral Technical College by Mr 1 npp on Cross 

Channel Steamers by Mr Bianch on The Bonus 

S\st m in a Machine Shop and bv Mr Montgomery on 
Ihe Development of th Humphrey Pump 
I nr Sthta Svndu ite Ltd 82 II ition (itrden London 
L C has issued in illustrated descriptive ent doguc of its 
tr insparent quartz ^lnss apparatus I r inspir nr quartz 
gh*b does not crock on subjection to v »1 nt and sudden 
hinges of tenipeiature Its melt ng point is indefinite 
but may be token at about 1O00 0 L there is however 

no trace of fu*ion it I?SS P <■ Abo\ n*o # C it is per- 

mc ible to hydrogen Its cxpinsiin up to iooo° C ib 
regul ir above 1100° C it comncts Ihe catalogue gives 
particulars of the numerous piec s cf ipparatus obtainable 
in this useful material together w th th euir nt prn.es 
Bullbiin No 43 of the University cf Him>10 contains 
on account by Prof E U Sihm dt of experiment on 
freight train rebibtanc and its r Jatiun to average car 
weight The tests were conducted by the Railway 
I ngmcenng Department of tho University of Illinois m 
1908 and iqoq all were made l> means of t dynamometer 
car owned jointly by the l mversity and the Illinois 
Ci ntral Rutlroad and were carried out on the Chicago 
division of Out road Results of tebts on thirty two 
ordinary freight trains arc discussed the average weight 
per car ranged from a minimum of 16 12 tons to a maxi 
mum of 6992 tons, and the number of cars in the train 
varied from twenty six up to eightv mne 1 he results 
may be expressed by an equation 

R-o + bS + cS*, 

in which the coefficients a b and c depend on the average 
weight W of the cars in the train in tons S is the speed 
m miles per and R is the resistance in pounds per 
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toe weight A table of valuta of the coefifclsnte 1 * given 
for vakie* of W from 14 ton* up to 75 tout Th» formul* 
shows a maximum error of half of 1 per cent when 
compared with the experimental revolt* Another 
empirical formula 1* given which ha* * mttriMpm enter 
of 9*5 per cent via 

b^ ^+ 396 -ootl W 
* 408+015a W 

The formube are limited to condition* aimilar to them 
prevailing during the trials via straight and level track 
of good construction temperature above 30 0 F wind 
valor ty not more than ao miles per hour 

In oar notice of the fourth edition of Le* Roche* et 
ietars fiWments mindratogiques by the late W Ed 
Jannettas in December last (vol lxrxv p 166) we com 
plained of the description of the work as a revised and 
enlarged edition (Quatnrin* ddstion revue et ptigmentde) 
We h'tve now to acknowledge the receipt from the pub 
Jishera MM Hermann et F I* Paris of another copy with 
modified ccrvtr and title page in which it Is now described 
correctly as Qufltririne ddidorr con forme k la Troul&me 
et augments de hu t planches 1 he publishers assure us 
they had no Intention of misleading purchasers by the 
wording of the former description The work tm at least 
the merit of cheapness the pr ie being only eight francs 

We have reoe ved from th« Board of Agriculture and 
Fisher et a memoir of the Geolog cal Survey Scotland 
entitled Catalogue of Photographs of Geological Sub 
jects whrh has been prepored by the Geological Survey 



a!*** J905 Site* August it, 1 % riff 
on twentywU pints* taken wt in teriaUP 
Cambridge (Maes) dbg Aroqitfpe M no t&a 
these taken on October $> fpbi, Its oxd) 

The light-curt* shows that the brightness 
ar flint but was nearly stationary, at 
hem Aprri to July 1900 A plate sinucninqjm|rs iqrep' 
183 of the Harvard Ceitego Obs er vatory t*pw 9 fiflgfcwEe 
photographs of the nova s region taken on August J 
10 1099 ^ 

The Satellites or Maes —Observations of Photos |M 
Deimos dunng the opposition of 1909 are recdraMT Up 
Prof Lowell in No 30 of the Lowell O im r Mf kr f i 
Bulletins Several interesting observation# relating fa Uto 
apparent magnitudes of the two sstoUltot are d sqp ri bbd r 
Pbobos generally appearing the brighter Thus pa 
September 16 1909 it Was naff a magnitude brighter than 
Deimos although with reduced apertures—6 inches bbW )rj 
the limit—it wab the fainter f 

From a diecaftoa of thsndata obaahMd Prof low* 
finds that Phebas is probably s 48 tints* the dtstoatea 1 
Deimos, has 615 times the*visible surface and* H tn 
densities are equal haa 15*5 tunes the mas* The gjat\ 
are too meagre to give a definite opAchfUbn but so f*\ 
as they go they suggest titer thwW 1# a dlflsratee Of 1 
brilliancy in one or both of the sftfefaN dq p ta d en f on ] 
their orbital positions this suggest* tebi each -eteoUtfe 1 
has d fferent local albedos* or an fiTSgulartty of shape, 
and that it always keeps the same face towards Man 

Thc Spectra o» sovt Wolf Rave? StaEb — Bulletin 
No 182 of the Lick Observatory contains a note by Mr 
J C Duncan descr blng the spectra of seven Wolf Roy *t 
stars photographed by nlm with the one-prism spectro¬ 
graph mounted on tbs 36-inch refractor dunng the nteter 
0/ 1008 * 


■and Museum The catalogue enumerates the first 1913 
photographs taken to illustrate subjects of geological 
interest in Scotland The number* subject and locality of 
each photograph are given and the number of the 1 inch 
map in which each locality occurs The districts Illustrated 
lie chiefly in the north west Highlands Skye in the 
counties of Aigyll Perth Aberdeen Kincardine Fife 
Haddington and Mid Lothian Copies of the catalogue 
price 6 d can be obtained from any agents for ths sole of 
Ordnance Survey maps or through any bookseller 


Many of the lines and bands shown 00 these photo* 

S raphe exhibit no notable differences from those punished 
y Prof Campbell in 1894 but those given in the follow 
ing table did net appear in the earlier publication — 

A preamp Stir B O’ DlortptMtoflfc. HrtOd 


4 *»«< 

4068*0 

4630 

4058 

409J 

4M8 

4056 


+ 15 3953 
+ 30 36 J 9 
+363956 
+36 #1 
+ I63987 
•♦ 36 3987 
+3738*1 


Hkitew dMk IlM 

, Wight 
„ blakbud 

Fnri, bright M t) bV< «Ml 
Falnt'bind 54. A 


OUR ASTRONOMICAL COLUMN 

Nova LacmtA —L AsttonomUr for February contains a 
number of observations of Nova Laeertat and includes a 
reproduction of a spectrogram secured by Dr Max Wolf 
at Heidelberg on January a In addition to the broad 
bright hydrogen lines the outstanding features are ths 
hand at k 463 several enuBton lines between H /9 and 
Hy a conspicuous break in the continuous spectrum on 
ib* mote refrangible s de of Hy and the strong emission 
line near k 4056 

Nova Saoittaui No 3 H V 3306.—While examining 
a plate taken at Areqxdga on September 6 1899, with the 
i-wch Cooke leas Bush Cannon found a star image which 
ay pc a—d to be that of a nova in the position (1900) 
RtA wiSh 13m 47S* dec*-35° 135 this is about 
i* north Of the C D M tenth magnitude star -33° 130*0 

The cus tomary investigation of past plates revealed the 
fast that the hghf-cuurt of the star bad the charac teris t i cs 
of ths curves of nows A large number Of photographs 
stero examined covering the penod June* 7 1889 to 

September 3, 1910 and many of them showed not traowof 
rite nova On plates ffcken on August $67, and 9 1899 
itr is not shown atthdbgh the last named shows a neigh 
bMrtifc star of mtgtftttde 1 114 Vet the photograph of 
August 10 1899 (GMT iah 18m), shows It at full 
brightness vu magnitude 85 this photograph was taken 
with the 13 inch Boyden telescope the exposure bring 
shorn Seven plates taken to the duster NGC 6366 
show a star of magnitude 156 in ths position of the nova 
within the limit* of measurement, but this object exftfbfts 
no variability oil five toller plates or on five plates taken 
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Southern Neruue—T wo notes describing remarkable 
southern rebuke appear in No 5 of the Transvaal 
Observatory Circulars 

The first deals with a great ring nebula iff Aquarius 
(NGC 7293 Hording jin 33m -ji° 367 which is 
nearly circular and has a diameter of 11 mt Ira** 
descri b es It as a remarkable object looking bfc* a nag 
nebula superimposed on a planetary nebula and states that 
it was first seen In the a-fnch finder Thu points tqr ths 
description very faint n in the N 6 C bring fncortset or 
the netote is variable It U difficult to acootait favt* 
being tnkoody wfcb kv prte tol bntaUMtt by Messto and 
the Hsrsehels From a photograph token on October 4 
19x0 with dem sxpo—so Mr Woods describes the 
nebula as a brood continuous nag extending across mi 
» BA srvd 13 0 in declination and appearing sttguly 
fainter In tu* and 313* than at other ports T 

The second object was* discovered on a pfcto triten ty 
Mr Mitchell on August j 1910 with ghe FfOaUilftMtens 
•tar camera, with on sxpesure of * haute Thte fe e 
large irregular nebula, around aril ereoedisg * Sflorf*eaJ*t 
wmioh is pdt menrioaed In any ot Dteyer* thfto teto 
Mgete Its ptokknt x* *pti 50^ and ft wte tefr 
over t° In sr north and seuriitoeetlow its- otfte**4Mtetef 
bring about 4* 

A Stdwtt Movtko MktUoifc—A fidriy? bright s tetM 

remarkable to tbs tetetariy rote a* wmkp 

.wUfe'S''»WsJS 

SSFJSvW 

disappearing rios ms nomwast wtgs ansa a 
lasting fully 13 second* * 
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6 QftC 4 t /tf flfliJVSH LAfiDS iefte» previously described by Mcnn Newton and Crcfc 

% , Thi 4yn ^ M Indicating t fairly high horiion P<riiphlnctei b the 

AfU AMD m Awca jWluMng ammonite 

Wj, of vq| mvttf of the Records of the Geo- Vot turn of the Records is occupied by a review of 
StifVejr of Uu^Ui (1910) contains two papers by mineral production from 1904 to 1908 In *ol xL (1910* 

array Stuart on the on bearing beds of western Mr f R Cowper Reed of Cambridge discusses (p 1) 

the diunbution of life in ore-Carbon* 
Iferous hfe provinces with especial 
reference to re ent work in Asia It 
is no longer possible ** he utafullv 
remarks to maintain that the 
diffusion of Lowet I’alaeosoic life was 
uo form Mr La louche (p 30) very 
inttnMingly ihowv that recent beds erf 
silt laid down In some cases in old 
channels of overflow have been Lilted 
by earth movement' in the lakenlistnct 
of the Punjab Salt Range (fig 1) 
Ihe hollows of the take* themselves 
ore with one exception due to faults 
or synclinal basins in nummulitic lime 
stone Among the plates from this 
area is a fine one (Plate x ) showing a 
bad land produced by the erostoq 
of •eolun loess Mr La Touche also 
illustrates cxullentlv certain glaciers 
in Sikkim (p 53 rnd Plates xv - 
xx ▼ ) Three glarieis show marked 
features of retreat dur ng the Ian fifty 
ytirs One of them is formed from 
sn iw slides already charged with 
debris and is choked from its very 
beginning to it' fullest capacitv with 
mor'une stuff (lig 3) ft thus be¬ 
comes almost a rock flow m which the 
vtones arc held together by ice and no 

*•-*—»• sr , s.,’"Te“i5;s: 

(p (3) describes several new genera 

Promo and Kama, in Uower Burma Maps and an ideal and species of mammal' mostly from the Siwalik beds 
koctioa are provided The strata of economic interest the A giraffoid skull in the tintibh Museum is no* styled 
Kama clays are of Miocene age ranging from Qurdigalian 1 Indrathorium 

to Pontlan The author oonsidera the palmontologlcal On p 185 Mr Pilgrim summarises his present results 
evidence in some detail following the determinations of as to the correlation of the tert ary fresh water deposits of 
Dr Noetlwg Mr Cotter treats of 

part of the Yenangyet oilfield of which - - 

a special map Is #vcn Mr Datta 
describes siliceous haematites from 
Chgnda, In the Central Provinces 
some of which are already used as iron 
ores One would like to hear some 
tiring of the relations of the lodes to 
the surrounding rocks for comparison 
with similar materials in South Africa 
The remainder of part it is occupied 
kith the results of Captain R E 
Uoyd • visit to the Aden Hinterland 
H country rarely visited The author 
was able to travel ninety miles inland 
akttg a line due north from Aden 
ternunating at the town of Data 
Hero bodSwt Wvas and Ashes cover 
much of the country and Mr Vreden 
burg (p ysa) suggests that these are 
representatives of tha Deccan Trap 
Captain Uoyd shows them to be 
younger dm certain Jurassic strata 
hud they have hoftn car ved out by 
denudation Into plateaus Those be 
(P 317) an muoh as 6000 feet above 
fdoa-tevel The volcanic docks are 
mostly basalts agd doleritas without 
ottvihti fa this rtcalttag the Deccan 
OsriH A curious rock & described on 



^wrW Mtoka ufilUd 

% mtkttlt khpm mad widqte It wh •» 

UPMtrt 4o adSSk that a prtriiify imilar somling 
tfMffc&l to hmd in M oaMto inn BrMbton, Main- 
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India Ha points out that more than a hundred apecies of 
vertebrates from NW India have been assigned to no 
special horiaens, though derived from a senes of beds some 
so 000 feat in thickness Ho therefore supplies a tgM* 
showing tMr vertical distribution, which should do much 
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to d«ir tha way for ao appreciation of the successive 
faunas. The Lower Si walla Bed*, with Drinothortum 
tndkum and Tetrabalodon angiuUdetu are classed os 
Tortonlan and Sarmatian, the Middle Slwalik Beds, with 
Mastodon, Stegodon, Hlpparlon, and Helladothenum, as 
Pontlan, and tne Upper Slwalik Beds, with Equus, Bos, 
Elephai, and Slvatherium, as truly Pliocene Mr C, S 
Mlddlem!** (p ao6) revises the “Silurian-Trias sequence” 
In Kashmir, In a paper covering a wide held 
In the Quarterly Journal of the Geological Society of 
London, vol lavl , part hi, p. 4*0, Mr J B Scrivenor 
describes the relations of the igneous rocks of islands 
between Johore and Singapore, and connects these rocks 
successfully with types In Borneo and Amboyna A 
granite has caught up masses from a gabbroid magma, 
while this magma has In turn Invaded the consolidated 
granite The paper Is Important for those who have to 
consider the question of segregation-patches as against 
inclusions brought up from below In a subsequent paper 
(P 435 ) Mr Scrivenor describes a number of remarkable 
rocks from the Klnta Valley of Perak, consisting of tour¬ 
maline and corundum These mostly contain carbon as a 
separate constituent, and are “ evidently derived from 
certain beds forming part of a series overlying nuunlve 
beds of limestone " Residual structures remain In these 
highly altered rocks which strongly suggest oolitic grains 
The mineralisation is believed to nave taken place during 
extensive intrusions of granite In the district Caulterite 
“ frequently occurs In schists with which the tourmaline- 
corundum rocks are associated '* 

If Egypt, for geological purposes, may be included as a 
British land, it should be mentioned that Dr Hume, 
the director of its Geological Survey, has published a 
memoir on * ( The Building Stones of Cairo Neighbourhood 
and Upper Egypt *' (Survey Department Paper No 16, 
if 10, price 150 mines) Maps of the quarry-areas are 
given, with names In Arabic and English Analyses of 
many of thr limestones are quoted, and their durability 
and power of absorbing water are considered Much of 
the Information was collected by the late Mr T Barron 
Dr Hume also states his views on " The Origin of the 
Nile Valley in Egypt” (Geological A fagarfne, 1910, p 385) 
He believes that the dome-structure of the strata In die 
Gulf of Sue* has been cut across by notable fractures, of 
which there Is still more marked evidence in Sinai But 
the main structure of Egypt and of the Nile Valley lying 
In It has been determined by folding and erosion rather 
than by trough-faulting Egypt is formed by a synclinal 
following on the 11 wave-crest ” that Is revealed by the 
Eastern Desert and Sinai The Nile ravine follows the 
axial line of the centre of the synclinal trough, and has 
been assisted by the presence of easily eroded Cretaceous 
and Middle Eocene strata. A transverse system of folds, 
fairly east and west, Is also traceable. The oases seem to 
be due, in the first instance, to the main north and north¬ 
west folding 

The Cairo Scientific Journal for September, 1910, con¬ 
tains a general review of the origin of petroleum, by Dr 
Hume, with special bearing on the Egyptian oil-area at 
Gebel Zelt The author inclines to the view that the 
Egyptian oil Is derived from animal matter included In 
the deposits of a drying Mediterranean Sea, and points out 
that the associated gypsum supports this theory Major 
H de Lotbl nitre (p, asi) shows now the clays in the Nile 
Valley bear up the water now Introduced by Irrigation 
,lnto the overlying sands and the cracked days of the 
surface This rise In the water-table, discussed by Mr 
Ferrar and others. Is one of the newest agricultural 
problems that Egypt has to face 
South Africa continues to produce a wealth 9t geological 
memoirs The Transvaal Mines Department Issues an 
explanation of Sheets 5 apd 6 of the large-scale geological 
map, covering the country round Zeerust and Mafddng 
(price as 64 .) The Geological Commission of the Cape 
of Good Hope has allowed the use of Its map to complete 
the Maturing sheet drawee up by its neighbour Messrs 
Hall and Humphrey, authors of the memoir, point out the 
large part played by codtact-metamorphlsm in the rocks 
of jhe Pretoria series of the Transvaal system The 
Bvftyeld ptutonlc complex Is held to be responsible for 
the widespread production of slates with blotto, contierite, 
and andaluslte. The gold-bearing quorts-reefs along the 
NO. 2156 , VOL. 85 ] 



Malmanl River near Ottoshoop are reported oft, 
suggested that work in them was ahafldhne d 
water-level In die adjacent dolomite wal 
■hading has been added to those maple, m 
Improvement. It is doubtful, however, If the rivers 
heavily coloured geological sheet should be shown in 
since it is always Important to trace «tft their 
at a glance The geologists, moreo v er, are 1 
responsible for the choice of scale, which 1s 
near 1 cm to 1 mile, but sdll nearer 3 Indies to y- ndSB 
This Is a heart-rending thing to work with, whftteir Adlee 
or kilometres are familiar to ofleis mind. * 

Mr A. L Hall has written for the Transvaal Survey 
an Important memoir on the u Pilgrims 1 Rest Gold Mixing 
District ” (19x0, price 7* 64), in which a large map of k 
the Lydenburg and Barberton districts Is Inserted. Thf 
great escarpment of the Drakensberg, formed of the town, 
sandstones of the Transvaal system, runs from north 
south down the eastern pare of the area, and the b 
shading portrays for the first rime the numerous ImmsU 


valleys dropping steeply from it to the broken granL 
lands of Barberton. Tne Blvde River has an interest! 
course, mainly on the Dolomite, past* Pilgrims* Rest 
within and parallel with the escarpment, catching the ftnl 
waters on the dip-slope, and escaping Anally over rite edge 
by a long notch In which the granite Je exposed. Its 
basin is dearly threatened by the recession of the great 
escarpment Westward, the beds of the Pretoria series, 
above the Dolomite, come in, remaining almost level over 
broad areas, as we reach the true plateau-land of the 
Transvaal The general fall of the country northward to 
the Ollfant’s River E seen, however, in the parallel courses 
of the streams, of which the Blyde River Is the most 
easterly, and their valleys give a rolling character to*the 
landscape The Important auriferous deposits of the area 
consist mainly of quartx-reefs lying at definite honaons In 
the Dolomite, with certain cross-reefs cutting across the 
bedding An area for future prospecting is Indicated 
towards the OHfant's River (p iff) The nandiome Illus¬ 
trations In this memoir will interest anyone who has stood 
on the Drakensberg edge In eastern Transvaal, and has 
seen the huge Inland plains terminate suddenly against the 
highland air Yet here, as Prof Penck has urged, it Is 
not necessary to Invoke a fault to account for the rapid 
fall towards the Indian Ocean Folding and erosion, the 
same processes that have given us our Chi Items and our 
Cotteswolds, seem alone responsible for the Impressive 
margin of the veld 

Ine Geological Commission of the Colony of the Cape 
of Good Hope has published In 1910 Sheets 3s and 40 of 
the map on the scale of 1 inch to 375 miles Here, 
again, the scale, 1 338,000, has a truly British and un¬ 
compromising air Sheet 33 has Van Wyk’s Vlei near 
Its centre, where depressions occur on rocks of Che Ecca 
series, between flat-topped kopjes The dolerltes In the 
Karroo system form characteristic rlng-Uke outcrops 
Sheet 40, showing the country around Marydale, Include* 
the north-westerly stretch of the Orange River on flip 
edge of Griqua Land West. It Is a very interesting map 
for the student, as may be seen at once In the section at 
Its foot The contrast of the old schists on the west, 
Invaded and almost eaten up by granite, with tha Un¬ 
dulating beds of the Transvaal system on the east, Is only 
one of its many attractive features 

We cannot do justice to the numerous papers In the 
Transactions of the Geological Society of South Africa 
Prof Schwars (vol ri , 1909, p. 107) po’its out the interest 
of the occurrence erf high Senonlan or Danlan beds (the 
Alexandria formation) on the south coast of Africa,, Thefr 
age appears to be determined by Mr. W D Lang from 
the pofyzoa only, and they seem to have been deposited 
near a shore. Their position bnnlief an epoch Of tub- 
mergence after the elevmtory movement that carried the. 
Lower Cretaceous Ulteohage beds to a height of onto hfr 
above the sea The discussion on this paper*will bt fotltyl 
In vol xlL, 1910, p -xxxv Dr. Rogers here pofexti mx\ 
that there may not be such a gap In tne African Gtoggf 
ceous as Prof. Schware suggests, if w» tttard the frvw 


ceous as Prof. Schware suggests, if Wt regard the frrtf 
land beds as Senonlan rather than Csdbmanfan. m 
Rccknagel (vol. xL, p 83) ha* tha advantage U thaatf Mhg 
a new field in his paper on some mineral depdsto tit 
Rooiberg district, wnere tin-ore and tfturmgfliw, figflft 
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Vilt, fr*n hqr* <p. go) certain unknown primitive 
tin la forty wp dldgings before the pre- 
iHMd thf country The same author (vol 
bo) review* ail the occurrence* of tln-oro 
end conclude* that casslttrlte In workable 
1* a product of differentiation in granitoid 
end that Utetaf eectatlon accounta for it* eon- 
doc in certain veto*. 

XT. A* L, Hall (vol xU>, p. 8) describes schistose struc- 
fm* m the Bushveld granite as having arisen marginally 
through pressure during consolidation Mr H Merensky 
uk ij), 1 a a short but Important paper, urges that the 
jUmoodi of Uklerittland, in German South-West Africa, 
Which occur la an ration sandstone, must be derived from 
eg underlying sandstone, which he proves to be of Creta¬ 
ceous age Mr. P A Wagner (vol xiil, 1910, p 56) shows 
^ tftmt dykes of moncfalquites, allied to kimberlite, occur in 
le Pomona district of this region, and in this district the 
yrgeat diamonds have been found Prof R B Young, 
Johannesburg (vol. xit, a. 8a), supports the view that 
f gold of the banket conglomerate of the Rond was 
Sported, with the pyrite, after the deposition of the beds 
believes that a heavy mAeral, such as titanic iron-ore, 
A as present es #n original detrital constituent, and pro- 
/ mo ted the precipitation of auriferous pynte He traces a 
/ second generation of gold, distributed more Irregularly 
| than the first He suggests that the gold was brought in 
» by solutions arMIng from Igneous rocks, both basic and 
acid, that penetrate the Wfiwstersrand t*rle* The acid 
Intrusive rocks have beer described for the firnt time by 
Mr, M Weber (ibid., p 67), who has detected gold in 
them. The future must show whether the gold In these 
Igneous rocks has or has not been derived from other 
rocks through which they have passed in their ascent 
A question that attracts even more interest In South 
Africa is raised by Mr H S Harger f s paper (p 139) on 
the occurrence of diamonds in Dwyka conglomerate and 
amygdalokial lavas, and the origin of the Vaal River 
diamonds. Mr Harger Is a specialist in diamond-beanng 
plots, and he believes that some of the material In old 
alluvial gravels above (he Vaal River has been derived 
from local kimberlite Ho regards, however, most of the 
blocks associated with the diamonds as torn from more 
distant masses by the ice of Permo-Carboniferous times 
The gravels are. In fact, concentrates from lost patches of 
Dwyka conglomerate He shows that the so-called 
%i bantam 11 pebbles, commonly associated with diamond 
on a ccount of their specific gravity of 33, arc probably 
worn from a mctamorphlc rock rich In manganese-garnet, 
and he traces these pebbles to the Dwyka beds He 
flnds, moreover, diamonds In the andesitic lava* that are 
older than these strata, and urges that the gems originated 
In these lavas, and were carried thence Into the con¬ 
glomerate, and thence Into the residual gravels In the 
discussion reported on pp Ivli-Hx of the Proceedings of 
the society for 1909-10, Mr Harger defends his position 


by recording the occurrence of diamond In the Dwkya 
conglomerate at Wlndsorton He doe* not, however, 
encourage the exploitation of this Intractable and uncon- 
cehtrdted ferles. We do not seem nearer to the actual 
parent rocks of the diamond, which may well He In some 
metunorphlc tone, from which the gems became picked 
Off into the lavas Mr C Baring Horwood (vol xlli , 
p >9) publishes and discusses a number of analyses of 
typical Transvaal rocks. Including the dolomite and its 
nutty sHldfled varieties. In association with Mr A 
Wade, hejias recently reviewed the whole series of “old 
granites” In South Africa (Geological Magasfaa, 1909, 
gf and 197), ™d concludes that there is a real funda¬ 
mental granite-gneiss formation In that portion of the 
gfobe. The state of affairs, however, as he fairly enough 
, points out. Is somewhat suspiciously like that In Canada, 
j wbet% the fundamental series tends to become more and 
more virion ary every year, Dr Rogers, in his address to 
the Booth African Association for the Advancement of 
In November, 1010, clearly differs from Mr Hor- 
In regard to the African series, and points out that 
tne oldest gneisses are igneous Intrusions Including flakes of 

*£)<£**! Jowl? Geof Soc. London, 

Jfcvltt >» W) claims the great mass of rocks In 
\qNtnm Modem as^ 1 Laurentian”; but he la convinced 

SO. its6» yen. 8*1 


that the granitoid mass which forms so large a part of the 
country is younger than the series of schists, banded Iron¬ 
stones, and limestones, and he holds that mixed rode* are 
Important features of the contaot-conee. The pres e nt 
writer has had the advantage of seeing some of these 
composite gneisses under Mr Mennell’s guidance near 
Bulawayo, interesting cases of the absorption of granite 
by dolente, recalling the reverse action near Carllngford in 
Ireland, are described on p 37s Mr Mennell, in referring 
to two Rhodesian examples of “blue ground* pipes con¬ 
taining diamonds, declines to connect the diamonds with 
the prevalence or non-prevalence of edoglte-fragments or 
of garnet This u m contradiction to the view of the 
Vaal River diggers, as quoted by Mr Harger In the 
paper already referred to, since the “ bantams vT on which 
they so much rely prove to be largely made of spessartlne 
Geologists may well envy the Held open to Mr Mennell, 
Mr Molyneux, Mr Zeolley, and now to Mr Maufe, who 
between them are attacking an area at least as large as 
the Transvaal G A J C 


THE AIRSHIP FOR THE BRITISH NAVY 

'T’HE leading article in hnginetring for February 17 gives 
A some account of the ulrship for the British Navy 
built by the Vickers Company at Barrow Tnals were 
conducted on luesday, bebruary 14, in presence of the 
Government’s Advisory Commlttei on Aeronautics, these 
being analogous to tne basin trials of a warship, and 
have proved to be quite batiriactory Ihe structure for 
accommodating the hydrogen reservoir* or balloons it 
31a feet in length and 48 feet m diameter it is in the 
form of a decagon in section, and tht ten sides are built 
up of longitudinal lattice-girders, with vertical intercostal 
girders, the top and bottom boom In each case being 
formed of angles or tees of duralumin Each bay has 
diagonal wire bracing The form is whale-like, with a 
bluff entry, and a swot run aft to a point, where, at the 
bottom, there is a big fin, increasing in depth aft accord¬ 
ing to the upward rise to the point of the stern 
Aluminium was first tried, but the girder structure of this 
metal collapsed under stress the melal adopted— 
duralumin—Is one of the magnesium alloys of aluminium, 
and contains 91 per cent of aluminium It has a specific 

g ravity between 277 and a 84, a melting point of about 
50° C t a yield point varying from is to 16 tons per 
square inch according to tne hardness, and a breaking 
resistance from as to 29 ton* per square inch Hie 
elongation varies from 13 to 18 per cent , and the con¬ 
traction of area from 34 to a6 jut cent It will thus be 
seen that, despite its lightness, it bears comparison with 
mild steel 

For mote thsn half the length of the structure there Is 
a bottom girder, or keel, of V shape, carried on the 
girder structure of the decagon The bottom is flattened 
with spruce grating, laid inside to form a gangway, and 
serves as a means of communication between the two 
gondolas The gondolas are connected to the central 

girder, and are constructed of timber of ship-shape form 
Should the ship alight on water, the structure will float 
by reason of tne buoyancy afforded by the hydrogen gas 
contents of the reservoirs Both gondolas contain a typical 
ten-cylinder Wolseley marine petrol-motor with reversing 
dutch The engine in the forward gondola has two pro¬ 
pellers, each with two wooden blades There is one on 
each side at a considerable elevation above the gondola,* 
supported on duralumin raking girders The engine in tlw 
after gondola drives a single two-bladed propeller abaft * 
the gondola, with only a reversing coupling between pro¬ 
peller and engine 

To give lifting power, eighteen or twenty gas-bags are 
used, the structure for the hydrogen reservoirs being 
divided vertically Into compartments by rope netting The 
covering of the structure was the subject of experiments 
at the NarWnri Physical Laboratory, and, as a result, silk 
coated with a proofing by the loco process was pref er red 
This weighs about 100 grams per square metre, has Are- 
resisting qualities, and Is of British manufacture The 
upper naif is coated with aluminium dust In order to 
reflect the sun's rays, while the lower half retains the 
yellow shadp of the silk 
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Jo enable the ship to rise or descend during flight there 
<*rr ihree parallel horizontal planes on both port and star¬ 
board sides, forward and aft These are comparatively 
small, pivoted in the centre at each side, with a vertical 
jod at each corner, and through these aU are tilted to the 
denml angle by wire gear operated from either gondola 
her lateral movement there are three groups of vertical 
rudders, one having four parallel planes above and a 
similar one below the main structure near to the stern, 
while nbaft of the propeller, In the after gondola, there 
is* n group of three rudders Rudders, engines, and pro- 
j* lie rs w< worked before the members of the advisory 
iomiTutte< at the trials The committee are to be con¬ 
gratulated, an well as Captain Sueter, who has had charge 
of the work on behalf of the Admiralty, and also the 
Victors Company on the Important stage which their 
unioup work for the Navy has now reached 


INFANT AND CHILD MORTAl ITY 1 
THE report before us is one of the most important 
A ktudles of infantile mortality yet produud Adnunib- 
zratrvtlv, it will be of immense value, for It constitutes a 
first* guide to the “ dark areas " of England Scientific¬ 
ally, it h also of value, for it brings at tual administrative 
datn to bear on a fundamental social question, namely, 
doe« the prevention of infant deaths tend to the deteriora¬ 
tion of the racer Whatever be the final reply to Out 
-question, the work of prevention will certainly proceed ns 
if th» question hnd never been asked, because tne impulse 
towards prevention Is Itself a fundamental impulse in 
modern society, and will realise Itself against all 
hindrances 


It is, however, of immense Importance to know whether, 
on the whole, the methods of prevention in this particular 
field are favourable to the rearing of a sound race or not 
Survival of the fittest, however, U no longer to be imaged 
men ly as survival of individuals of a single quality 
Rather it U imaged as survival of fit groups, and the 
comtpt of the 41 group-persbn ,r Is steadily gaining a place, 
not in blologv alone, but also In economics The pre¬ 
servation of the " group-person ** Implies that natural 
selection must be regarded as operating on the group, not 
on the mere individual considered abstractly Conse¬ 
quent h , it may well happen that, as the preservation of 
trie group is the primary and immediate object of social 
organisation, the preservation of a certain proportion of 
Telutiveh weak individuals may be ultimately harmless 
even on the most stringent interpretation of the Darwinian 
prtm ipla of natural ^election At all events, It Is important 
to haw the problem studied in detail, as is the case In 
(hi-* well-loaded document If it turns out that the pre¬ 
servation of the individual does not, even In a minor 
degree, Impair the fitness of the group, all the better 

It is this Important consequence that Dr Newsholme’s 
investigation, so far as it goes, tends to establish bv actual 
facts The adminihtratlve results we may leave alone 
One of the primary intentions of the report was “ to 
determine, on the basis of our national statistics, whether 
reduct km of Infant mortality Implies any untoward in¬ 
fluence on the health of the survivors to later years 11 
(p i) The figures of a single year, 1906, aw taken and 
'carefully analysed The counties of high infantile 
mortality are compared in sufficient detail with the 
counties of low infantile mortality Infantile mortality is 
compared and correlated with the mortality at later agea-*- 
-itfe one to two, two to three, three to four, and four to 
(five, nnd even at age-group* five to ten, ten to fifteen, 
fifteen to twenty In this way, data variously presented 
are obtained for testing the Influence that the infantile 
mortality has on the mortality of the survivors, even up 
to adult ages. 

" This comparison is Important, because attempts to 
reduce Infant mortality aw regarded by many aa an Inter¬ 
ference with natural selection, which must be inimical to 
the average health of those surviving According to this 
pchool of thought ’’ (war think Dr Newsholme too 
Ipenerout, If he la not IrtMicah in dignifying those some¬ 
what casual theorists by the name of* 1 school # T 11 efiprto 

1 ferntifeto to tbs Thb^nfsA A*mJ RqMeflktUslOounk 
BMM Dowd. 1009-10 Djr Dr Arthur NmhokM, Jfsdfcsl Oftotr bo tbs 
■Board. (London W> mao and Son*, Ltd., 1910.) Prfos u g 
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to save Infant life merely prevent the weeding o&t 
unfit, and ensure the survival of an excessive pet 
of weaklings n (p o)» The results of the '* com 
are startling, though some of them may equally bw 
at by general reasoning. However wt turn ine 
it remains true that <r a high Infqnt death-rate In a 
community Implies, In genera!, a high death-rate Wi 
next four years of hfe, while low death-rates at both agti» 
periods are similarly associated ” (p. 13) Thus of Art 
eight administrative counties with highest Infant dedth- 
rates, the infant death-rate was 139*1 per 1000 births, and 
the death-rate at agfe one to five was 69*3, while In the 
eight administrative counties with lowest infant death- 
rate, the corresponding figures were 77*9 and 33*6 
This relationship is found also In the comparisons of 
the Individual counties But the correlations reveal the 


further fact that at the later ages the tame general rela¬ 
tion is true l# Speaking generally, It will be seen tfts 
the eight counties having a high infant mortality at» 
had a relatively high death-race of males during each 
the four first lustra of life, and the eight counties havlr 
a low Infant mortality had also a relatively low mortplit 
at ages 0-5 and 5-10, and to a diminishing extent a. 
10-15 and 15-30 n (p 16) Probably ar the later ages 
other special influences, such as migration, complicate the 
issue 

The problem of the " selective Influent ” is analysed 
and estimated in greater detail in a special section by Mr 
Udny Yule, whose general conclusion, from wMtiewhat In¬ 
adequate data, is 11 that there Is little definite evidence of 
such select ion beyond the second year of life, and ih£t 
after the third year the environmental Influences even of 
Infancy alone appear to preponderate over any possible 
selective Influence " (p 78) There Is no space even to 
Indicate the wealth of fact that goes to the discussion "Of 
the causes of infant mortalit) The broad conclusion is 
that no effort should be spared to reduce the mortality of 
infants and to remove all removable causes of dpath 


Philanthropic ImpuNe is thus reinforced by scientific 
analysis of the facts This report will be followed next 
year bv n similar study of infant mortality In the large 
towns Dr Newsholme is to be congratulated on ms 
admirable combination of scientific analysis With practical 
adm niitratton 4 


FIXATION OF ATMOSPHERIC NlTfiOORN 
CISC E the work of Lord Rayleigh in 1894, when he 
'*-* repeated the experiments of Cavendish with Unproved 
apparatus and more modern methods, continual progrfr* 
has been made In connection with the oxidation of atmo¬ 
spheric nitrogen Rayleigh's experiments, carried out on 
a Urge laboratory scale, showed f he feasibility of Obtain¬ 
ing nitric add or nitrates from the atmosphere, and, giverf 
cheap power and appropriate appliances, the possibility of 
it being done on a paying commercial scale 
The pioneering work which followed for a long time 
spelt—commercially—failure But as first one idea and 

then another was shown to be unsatisfactory, and had %0 
be discarded, knowledge Increased, os Is always the cose 
with research, and in 1903 BlrksUnd and tiydta designed 
and erected a plant which, at any rate, in pirt solved the 
problem In a lecture delivered before the German 
Association of Naturalists and Physicians in September 
last, Prof J Zen neck takes up the subject at that styfo 
and reviews this process and others which have slqts^bewi 
devised CLelpzIg S Hired, jqri) The Id?tura was 
evidently delivered to a popular audience, because Prof. 
Ztnneck describes and Illustrates the processes In a way 
which will Interest and instruct those who may have very 
little knowledge of chemistry. For example, fy mead* of 
a model, he showed how In the Notoddei\ process of Iftrfce- 
Lamf and Eyde the air Is driven by means* of a compressor 
through the furnace containing the dlsO-shape^Ure* theft 
how gases are partially cooled and the* heat pran up t» 
used Tor the generation of steam ahd for evaporatfhg fhfc 
liquors We believe, indeed, that coat Is not redulyad hi 
the works at alt for heating purports The NmWA 
plant, however, to so weB known that It wtfcbe super m i my 
to describe It further, except to mention ftai veer gpdd 
diagrams and pictures of the works are Included In w 
printed lecture 
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Prgf, Zaaaeck then describes the Pauling proiru It 
la/ 1 a MlUcAewA fact that vigorous blowing will put out 
1 st efefltric vc r consequently it U not an easy matter to 
lw iff 1 through an ate so that the nitrogen may become 
wrtbw without blowkto «irt the arc In the process of 
Ragtag, air U blown tMwgh an arc The arc, however, 
IftatAJCk between Wrp shap e d conductors, auch at are 
aad oa Hghtalng orfiseton- The two horns are closest 
together near the bottom, and it la here that the arc In 
Struck Owing to the attending hot air, the arc rise* 
ttfwtnh, and is broken once for each period of the 
attorn atkig current A new arc, however, Jb Immediately 
produced again at the bottom, and thla goes on con- 
tfououriy, An air current la alao driven at high speed 
through the electrodes, and thla further elongates the 
oo that ait arc of very considerable length is pro- 
Thli process la now In successful operation in 
)rluerlind and the south of France 

attention Is given eto the interesting procew of 
Bad!ache Amlin- und Sodtfabrik This particular 
was Illustrated experimentally at the International 
ngress of Chemistry held to, London in Mav, iqoq An 
Is caused tA form throughout a long tube, nnd the 
air k blown in tangential ly In practice, arcs of 6 metres 

tong are employed 

Which of the* three processes will best stand the te*>t 
of time remains to be seen The lime qua non in all cased 
Is, however, cheap power In structlonaJ details each 
plant is being continual)* improved, and at present each 
of these processes lb being commercial 1> worked The 
Paulin process is we believe, verv well adapted for the 
manufacture of concentrated nitric acid, which is so 
Important in the manufacture of explosive, and if suffici¬ 
ently cheap mav readily be converted into a fertiliser 
The other two processes are certainly well adopted for the 
manufacture of fertilisers, and there is no inherent reason 
why nitric acid should not alto be produced in all cases 

h M P 



BIRD'NOTES 

T N *a lecture on the birds of Victoria delivered to the 
’*■ local Held Naturalists' Chib In September, 1910, and 
published In vol wvn , No 8, of the Vtctonan Naturalist , 
Mr J A Leach directed attention to the extraordinary, 
and apparently unique, richness of Australia in birds 
Not only, he remarks, has the country its own peculiar 
fypes 01 Interesting birds such as emeus, malice birds, 
bUck swan, laughing jackass, cockatoos, many parrots, 
lyre-birds, bower-birds, 4 c (some 0/ these being common 
to New Guinea), but it likewise contains representatives 
of every widely spread family of birds with the exception 
of vultures and woodpeckers 
To vol vl, No 3, of the Journal of the South African 
Ornithologists 1 Union Messrs Bucknlll and GronvoW 
contribute a paper on the eggs of certain South Afncan 
birds, Which, for the most part, have not been previously 
described or figured, the paper being illustrated by an 
eaquloto coloured plate The largest egg figured h that 
of the African hawk-eagle <$utotma*tus sptlogasterV one 
of a pair taken In Motabekwid In 1904, and now in the 
Transvaal Museum Perhaps the most Interesting of all 
is the ffg of Pollohirrax Mmitorquatus, which, in Its 
uniform whiteness, corresponds with those of the nearly 
related lodo-MaJay falconets (Mlcrohlerax) In 190a, when 
the second voluny of the " Catalogue of Birds' Eggs " 
was published* the British Museum possessed one clutch 
oLeggs of Mlcrohuru, but none of the allied African 

third part of vol. x of the Emu (December, 1910) 
toAtokto a wort of the tooth annual session of the Royal 
Australian Ornithologists 1 Union, held at Brisbane in 
October -Special attention was directed to the need for 
proteetiag Australian birds, and It was decided to request 
tlto Government of Tasmania to take action for ftoteotlng 
the penguins on the Macquarie Islands Mention was 
^nadft Off the fqpndlng of a Gould League for the purpose 
W eocouragtofca love of bird* among the rising genera¬ 
tion. At one of the meetings 1 w State governor, Sir 
W!thorn Mfccgregor, expressed himself In favour of bird- 
protrctfcn, but had doubts as to the feasibility of its 
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enforcement His Excellency stated as an example of this 
difficulty that when In British New Guinea be passed 
laws tor the protection of bbd*-of"paradise, and that these 
were nearly fatal to the red species For during hie 
absence a visitor asked permission to obtain one or two 
specimens for scientific purposes, and, having obtained it, 
straightway proceeded to shoot all that were obtainable, 
so that when the Governor, on his return, visited Fer¬ 
guson Island he found not a single full-plumaged bird of 
thN species remaining 

Country Lift of January 1 contains two life-si/e illus¬ 
trations of the newly named Irish coaltlt, placed alongside 
those of Its British representative, with oescriptlve notes 
by Mr W R Ogilvle-Urant The Irish bird is charac¬ 
terised by the light patches on the side* of the head and 
neck, as well a* the occipital spot, being pale mustard- 
yellow, instead of white, the back olive-grey washed with 
yellowish cinnamon, in place of oh\e-gny, the upper taiU 
coverts -cinnamon, in marked contrast with the rest of 
the upper parts, instead of brownish-fawn, not decidedly 
different from the back, the breast and belly whitish, 
washed with mustard-yellow, in place of whitwh or 
greyish-white, and the sides and flanks cinnamon, Instead 
of fawn In freshly killed examples the mustard-yellow 
Is bright and conspicuous, but fades a few da>s after 
death The British coaltlt, which Mr Grant regards as 
a subspecies (Pattis ater bnUmnicus) % occurs In County 
Down, a fact, in Mb opinion, affording additional evidence 
In favour of regarding the Irish bird (P hibermeui) as m 
separate species 

Considerable discussion, reported in various Issues of 
the Field, has taken place at the British Ornithologists' 
t lub with regard to white-breasted British cormorants 
While some ornithologists regard all such birds as 
Immature, others maintain that certain examples are muck 
older, and consider that one particular skin belonged to 
u bird of from twelve to fifteen months old It was ako> 
suggested that white-breasted birds appeared sporadic alU 
In < “retain colonies, where they might become the 
1 dominating type 

1 Notea on the peregrine falcon m the Midland* and on 
the habits of the crested grebe are contributed to the 
January number of the Zoologist by Mr O V Aplm 
The former species, it appears, Is still a regular visitor 
to the southern Midland counties, but the birds *eeiv 
there in autumn are, In most instances at any rate, 
immature 

Of a very different character from all the foregoing is a 
paper by Mr H C Tracy, Issued in the Zoological Publi¬ 
cations of the University of California, on the significance 
of white markings in passerine bird* I he object of the 
inquiry on this subject undertaken b) the author was to 
endeavour to reconcile the old theorv that white^markings 
in birds are recognition-signs, with the newer, and appar¬ 
ently contradictory, hypothesis that they are for protective' 
purposes The result, in Mr Traty’s opinion, is that both 
theories are perfectly true and mutually supplement one 
another Markings which are deployed only or chiefly 
when the birds are In flight, such as the white arei at 
the base of the tail-feathers common to many terrestrial 
birds—as in our own wheatear— an recognitlon-nmrks, 
and it is noticeable that these are specially developed in 
gregarious groups On the other hand, In the case of 
arboreal aperies, white markings nt the base of the flight 
feathers, Which become specially conspicuous when thejr 
owners are In flight, appear to serve for protection nrtff 
for recognition The author took, for instance, specimens 
of the green "hacked goldfinch (Utragalinus psaltna) and > 
blade-headed grosbeak (ZamtloJux mtlanocephal*), in 
which these particular markings are well developed, ind, 
after spreading the wings, ** photographed them agmnst 
sunlit foliage and backgrounds of leaves with spaces of skv 
showing through The birds were difficult to find in the 
resulting prints Undoubtedly the photographs by their 
lack of relief, exaggerated the concealing effect yet that 
there is such an effect, in general, it is safe to admit ,f “ 
Later on, It Is added that when the bird takes wing, a 
different principle comes into pla\, and, as there Is no 
broken background, the markings stand out conspicuous!* 
“When me consider,’* continues the author, 41 the vslue 
to frit birds, ranging in the open foliage of instant recogni¬ 
tion at a distance and sight-clues for the purpose of 
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mg together, we shall not easily believe that wing and 
t ill white are solely features of concealing coloration 
1 heir revealing function during flight is entirely In 
harmony with their concealing functions when at rest 11 

In conclusion, brief reference may be made to the paper 
l>y Mr E A Wilson, field-observer to the Grouse-disease 
Inquiry Committee, in the Zoological Society's Proceedings 
for December, 1910, on the changes of the plumage In the 
grouse, a communication specially noteworthy on account 
of the excellence and beauty of the numerous coloured 
plates by which it is Illustrated K L 

l HR AUSTRALIAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

"PHIS year* meeting of the Australasian Association for 
L the Advancement of Science was held at the Uni¬ 
versity of Sydney on January 9-14, under the presidency 
of Prof Ormo Masson, i RS, professor of chemistry In 
the University of Melbourne 

The work of the meeting was divided among eleven main 
sections, each with its own president, vice-president, and 
secretary The following is a list of sections with the 
name of the prcsidcnU and the subjects of their addresses, 
when these are stated in the official circulars which have 
been received 

Section A, Astronomy, Mathematics, and Physics Prof 
T H Laby, professor of physics in Victoria College, 
Wellington, N Z Section B, Chemistry, Metallurgy, and 
Mineralogy Prof B D Steele, professor of chemistry in 
the University of Queenulund, Brisbane, who in his address 
dealt with inorganic solvents Section C, Geology Prof 
P Marshall, professor of geology in the University of 
Otago, Dunedin, N Z , whose address was on the western 
margin of the Pacific basin Section D, Biology Mr 
F M Bailey, Government botanist at Brisbane Section 
E, (geography and History Prof G C Henderson, pro¬ 
fessor of histor\ in the University of Adelaide, whose 
address discussed colonial historical research bectlon F, 
Anthropkigy and Philology Mr Edward 1 regear 
Section G, (1) Social and Statistical Science Mr 
E W H Fowlcs, the subject of whose address was un¬ 
employment Section G, (a) Agriculture Prof W Angus, 
late director of agriculture in Adelaide Section H, 
Engineering and Architecture Mr hllwood Mead, who 
was unable to attend the meeting, and instead of a presi¬ 
dential address, Prof W H Warren, of the University 
of Sydney, delivered a lecture on Irrigation In India 
Section I, Sanitary Science and Hygiene Dr W Perrin 
Norris, Commonwealth Director of Quarantine, Melbourne, 
who took for his subject public health Ideals Sertlon J, 
Mental Science and Education the Rev F II Sugden, 
whose address dealt with the place of music in education 

During the meeting Pro! P Marshall delivered a 
popular lecture In the great hall of the University on 
glaciers of the southern Alps, Dr Mawson, of Adelaide, 
lectured on 41 Antarctica," with special reference to his 
forthcoming expedition, and Prof T H I^by exhibited 
a working model of Brennan's mono-rail Numerous 
social functions were arranged, including a garden-party 
to members of the association, given by Lord Chelmsford 

There are several committees of the association which 
are to continue to exist during the present year Among 
these mAv be mentioned the Solar Eclipse 1910 Committee, 
appointed at Brisbane In 1909 In connection with the 
work of this committee, the local Council of New South 
^Pftles passed the following resolution — 11 That the corn¬ 
et mlttee appointed at the Brisbane meeting in 1909 in con¬ 
nection with the solar eclipse of 1910 be asked to make 
such arrangements as mav be necessary before the meet¬ 
ing of the association In January for the observation of the 
total solar eclipse of 1911 by Australian and other astro¬ 
nomers, and report to the meeting 11 It was announced 
during the meeting that the Federal Government hod 
granted 400/ In aid of the eolar eclipse expedition of this 
year Other*existing committees are those on solar re¬ 
search, terrestrial magnetism in Australia, seismology, 
alkaline rocks of Australia, glacial phenomena, geological 
and geo-phvalcal phenomena, deep-sea dredging off the 
east cj^st of Australia, New Zealand food-fiAee, and the 
bkHogtcfti and hydrographical study of the New Zealand 
coast 


RECENT ADVANCES AND PROBLEMS JN 
CHEMISTRY . v 

"THE subjoined lecture wok delivered by Prod. JfaU 
x Fischer, of the University of Berttn, 00 the gedim 
of the Inauguration of the mber-Wilbeiii>Goaeld 3 fet 
xur Fbrderung der Wlaeenscha/ten, In the presence <g Jh@ 
German Emperor, on January 11, In tbs Ministry of 
Education at Berlin 

Prof Fischer traces the relations between science and 
scientific industries In Germany* pointing out that by 
affording facilities for the prosecution of pure scientific 
research, technical Industry can only gain. 

If only this fact were practically realised In this country 
as it Is in Germany, we should be spared the humittatio* 
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At the present time, more than at any other period, we 
arc inclined critically to examine the fundamental prin¬ 
ciples of all branches of knowledge, and, when necessary, 
to introduce far-reaching alterations In our original con¬ 
clusions This state mind applies also to the natural 
sciences During the Tast decades our actual knowledge 
has been extended to an extraordinary degree owing to 
new methods of research, and In view of the more recent 
observations the older theories have proved In many eyes 
to be far too narrow Even the fundamental principle* 
of our knowledge appear, to a certain extent, to demand 
revision 

rhus the progress In physical science forces us to adopt 
views which are incompatible with the older principles of 
mechanics, in epite of the fact that these were regarded 
ab unassailable by thinkers such as Hermann von Helm* 
holts, Heinrich Hertz, and Lord Kelvin 
We stand In the same position with respect to the 
elements in chemistry Owing to the discovery of radium 
and similar bodies, we have been forced to the conclusion 
that chemical elements are not unalterable, and hence that 
their atoms are not indivisible 
The same state of affairs obtains to even a greater 
degree In the biological sciences In comparative 
anatomy, animal and vegetable physiology, theory of 
evolution, microbiology, and almost all branches of medical 
science, tne rapid advance of experimental knowledge is 
accompanied by an equally rapid change In established 
theories Even the semi-hUtorlcal sciences, such as geo¬ 
logy, palaeontology, anthropology, and the venerable 
science of astronomy, ore taking active part in the general 
progress 

Thus in these times of general scientific activity is 
founded the Kalser-Wllhelm-Gesellschaft zur Fdrderung 
der Wlisensrhaften, the primary object of which Is the 
erection and maintenance of Institutions of research 
It need scarcely be said that 9 we scientific investigators 
welcome this new and highly specialised creation with 
intense satisfaction, and I regard It as a particular honour 
to be permitted to be the first to give expression of our 
profound gratitude * 

No one will be able to assert that experimental reseaith 
In Germany has been neglected, exactlythe opposite con¬ 
clusions must be drawn on contemplating the history of 
science during the nineteenth century This dlsplavs a 
long senes of brilliant scientific discoveries made In this 
country The Industries closely connected with science, 
such as the chemical and electrotechnical Industries, fine 
mechanical engineering, production of metals, Industries 
connected with fermentation, and lost, but not least, 
agriculture, have also undergone In our hands a develop¬ 
ment envied on almost all sloes by other nations. 

Should a criterion of the results of experimental res earch 
be desired, this may perhaps be found InHhe distribution 
of the Nobel prises, which are awarded* by abeohintfy 
independent corporations In Sweden 
Only a month ago the Nobel prise for chemistry came 
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let tfcrsixtfa time to Germany, this constitutes 60 per 
ceatkiff' el! the Nobel prises hitherto awarded for them- 
the MfOe> period of time two and u half 


priMa tsars swarded to Geraaana for physics and three a *d 
* toyt lor medicine. ur* Amd Nobel, unfortunately, did 
n«£fMv|de for tbs fttftciaUt# natural sciences 
Tfc*. majority of She Investigations distinguished by the 
iswrt of these prises, hotoem, belong to the nineteenth 

S Since that dm* matters are to some extent 
It is well kAOpML that the greater number of 
scientific investigators are teachers at universities 
or polytechnics During the last ten years a scheme of 
practical education of the masses has developed, which 
aflordi to all students the possibility of acquiring a 
thorough training in experimental science, and which pro¬ 
vide* our industries with an army of scientifically educated 
writers But this very education of the masses tends 
cnbntaJly to exhaust the teacher to a great extent, certainly 
•tola higher degree than Is dash-able, or indeed compatible, 
wtdh the creative power of tlft Investigator 
There prevails In modern educational laboratories a con- 
riftfion of overstrained activity comparable with that exist¬ 
ing in all but # the smallest factories and commercial 
'Offices, and In the harassing cares of the day the teacher 
loses far too readily that peace of mind and brood view 
i of scientific matters necessary for tackling the larger 
i problems of rese*ch This danger has been most keenly 
/ appreciated by teachers of chemistry, to which body 
I myself belong It is therefore no mere accident that in 
our circles of recent years the cr^ for new labors tones 
should be at Its loudest, an appeal nor laboratories which 
should permit of research In absolute tranquillity, un¬ 
encumbered by the duties of teaching 

But all our efforts were fruitless, in spite of the active 
Support of on industry ready to make any sacrifice, and 
we were about to abandon, with reluctance and with sad¬ 
ness, our cherished plan, when the action of vour 
Majesty in directing the attention of all munificent ladies 
end gentlemen in Germany to the need of supporting 
scientific research came te us like a heaven-sent aid 

In place of the one State-supported chemical institute 
which we had planned, chemists may now anticipate the 
Immediate possession of two such insututes In which gifted 
men fnay conduct their original researches with ample 
moans in freedom from any other duties It Is anticipated 
that the younger generation of chemists will thereby 
derive special benefit By the younger generation 1 mean 
in particular those men who are at present acting as 
assistants or lecturers in university laboratories, and who 
can carry on research In addition to the servile labour of 
teaching only by possession of an extraordinary capacity 
for work 

That which applies to chemistry maj, mutatis mutandis, 
be applied to the other sciences, and is especially applic¬ 
able to new branches of knowledge, for the prosecution 
of which the laborious organisation of educational labora¬ 
tories leaves no possibility 

The handicap under which we work, in comparison with 
Other nations, in particular the United States of America, 
In which similar institutes have recently been founded, 
can thus be removed If the hopes which we all place in 
the new institutes are fulfilled, Germany will In the future 
not lack recipients of Nobel prises, and we may then hope 
to maintain i the honourable position which we hitherto 
have held in the domain of science 

That thills, however, not only a matter of sentiment 
and honour, but a palpable advantage In material respects, 
Is at once evident from the close relation between modern 
Helentlfic progress sod national well-being I am not here 
to * ‘demonstrate this relation by means of statistics or 
political economical considerations On the contrary, I 
would invite your attention to a cursory review of my own 
K&eira 1 shall thus. In considering the most recent 
achievement* In this field, be able to point out to vou the 
diversity of the problems and their fertility with regard to 
the most varying branches of technical industry 
As 1 have already remarked, our conception of the 
L nature of chemical elements has to some extent altered 
Storing to the dtftovery of radium, the first element to be 
mVovcred by 0 woman. We are now acquainted with 
ntora than; twenty-four such substances—the so-called 
radio-active elements*—and we recognise that thev dislnte- 
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grate spontaneously, and that elementary transmutations 
are henoe possible * 

Germany took at the outset only a small part in the 
notable researches connected with the discovery of these 
elements, although the first stimulus leading to the dis¬ 
covery of radio-activity was given by the Kdntgen rays 
The reason for this is that Germany possesses none of the 
raw materials necessary for the production of radium, and 
that the majority of German investigators have not the 
means for the purchase of this costly element This lack 
of means was especially keenly felt when radium first 
found profitable application In the fields of medicine 

We are therefore all the more delighted to record such 
an event as the recent discovery due to Prof Otto Hahn 
of the chemical laboratory of the University of Berlin 1 
He has for several years been investigating the disintegra¬ 
tion products of thorium, which is employed in large 
quantities In the manufacture of incandescent mantles, and 
has in the course of his work discovered several radio¬ 
active elements, the most Important of which he has 
designated metothorium He has, moreover, succeeded in 
devising a process for the Isolation of this substance from 
the valueless waste products occurring in the manufacture 
of thorium 1 am therefore able to show to you a speci¬ 
men of Hshn's preparation This is the bromide of meso- 
thorium, a white salt, which evolves the same highly 
penetrating rays as the corresponding salt of radium In 
radio-active power this preparation Is equivalent to 100 
milligrams of pure radium bromide, but costs only one- 
third as much Nevertheless, it is not cheap, since for 
this small quantity of material 550J was paid Thanks to 
an endowment from Dr von Bottlnger, of Elberfeld, the 
Akademle der Wisacnschaften in this city will in a few 
months be in possession of 150 milligrams of this sub¬ 
stance, and lend it out to German Investigators It would 
be possible yearly to produce in Germany a quantity of 
this preparation of Dr llahn’s equivalent to more than 
10 grams of purr radium bromide from the valueless resi¬ 
dues after the extraction of the thorium lhls is approxi¬ 
mately equivalent to the world’s stock of radium By this 
discovery, the radium famine hitherto prevalent In 
•Germany may be said to be relieved 

ihe held of chemical experimentation has in the last 
decade been widened to an extraordinary degree by the 
ease with which it is possible to obtain very high ana very 
low temperatures High temperatures can now be 
obtained by means of electric furnaces with which 
temperatures up to 3000° an easily produced Low 
temperatures may be obtained by means of liquid air 
This commodity can now be pun based In Berlin at the 
price of a wine of medium quaht), that Is to say, at 
ir 9 d per litre For this we are indebted to your 

Majesty, wfio invited Prof von Lind*, of Munich, to 
erect here one of his large machines for the llauofactlon 
of air 1 You will understand how indispensable this liquid 
has become when I tell you that in the laboratories of the 
University of Berlin several litres are doily consumed for 
scientific purposes 

For more effective is liquid hjdrogen which affords a 
temperature lying 6o° below that of liquid air The boil¬ 
ing point is so low as -252 b 0 , only 204° above the 

absolute zero It cannot, however, yet be purchased in 
Berlin, In fact, it cannot be obtained here at all I am 
nevertheless able to show it to vou This preparation 
comes from the physical laboratory of the University of 
Leipzig, where it was prepared this morning and trans¬ 
ported here with some care 1 will now transfer a small* 
quantity from the oddly shaped container Into a transparent 
glass vessel, and demonstrate the lowness of its tempera¬ 
ture by immersing in It a glass tube scaled at the bottom 
On removing the tube It Is seen to be filled with a white 

solid resembling snow, this Is solid air, you will see that, 

when once removed from the cooling liquid, this solid 
melts after a few momenta 

The remainder of the liquid hvdrogen in the containing 
vessel !■ to serve to-day for scientific purposes At the 
end of my lecture it will find Its way to the physical 

1 Dr Helm wads the discovery of m wo tb or h i w hi the laboratory of 
UnlwsttT Collet* London, while Investigating soese ihorienlt* r todees 
given to hV by Sir WUHem Ramey -TV 

1 A rimr apBtrmtu n» Independently dmeed sad deraltaneomly 
pstsatoatyDr^wSlLun Hsnpeoom London.—Tr. 
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chemical )u bora tor \ of the Gniversit\, there to be employed 
1 this evening and during the night by Prof. Nernet for Us 
important researches on the specific heat of the dements 
at temperatures In the vlrinitv of the absolute aero 
When the Kaiser-Wilhelm Institutes for Chemistry are 
once in full swing, we shall, I hope, no longer be obliged 
to travel 10 Leipzig every tune we want some liquid 
h>drugen. 

Liquid hydrogen was prepared for the first time about 
twelve years ago by Prof Dewar in the famous laboratory 
at the Royal Institution In London But the mostly experi¬ 
ments necessary for its production were rendered possible 
ool) by the liberal means which Dr Ludwig Mood, the 
great benefactor of thenustry, placed at his disposal Dr 
Mond, moreover, ha* not forgotten his German Father¬ 
land and German science rj<' bequeathed to the Ufti- 
versit> of Heidelberg, where he hod studied, the sum of 
50,000! for chemical and physical research, and several 
year* ago he endowed the btate-aupported chemical iasti- 
tute which we had planned with the mm of 10,000/ 

Inorganic chemistr), in which, thirty years ago, advance 
was scarcely considered possible, has, owing to the new 
aids to research—as, for example, high temperatures and 
powerful electric currents, Ac —undergone absolutely un¬ 
expected development 4 1 Will merely give >ou some idea 
of this development b> indicating a few processes of 
teihmcal importance, beginning with the attempts to pre- 
p*ri valuable nitrogenous compounds from the nitrogen of 
the atmosphere 

The direct production of nitric acid from air 1 by mean*, 
of a powerful electric discharge has reached the stage of 
large-t»c*le menu fact un In Norwaj at the present 
moment a gigantic works, b\ the side of a mighty water¬ 
fall, ih in course of erection b> Orman factories In con¬ 
junction with Norwegian engineers, and supported by 
German and French capital 

Synthetical saltpetre is nlready on the market, and 
German dye factories derive a considerable portion of the 
nittttps necessary for their work from the same source 
The strikingh original proofs* devised bv Prof A 
Frank and Dr N Caro in Charlottenburg for the pre¬ 
paration of calcium evanamide from calcium carbide and 
atmospheric nitrogen, came somewhat earlier Into practice 
And now a third process, based upon the direct com- 
bmat’on of atmospheric nitrogen with hvdrogen to form 
ammonia, has been announced Prof ftaber, of Karls¬ 
ruhe, by means of an Inggmoua application of the laws 
of physical chemistry, has succeeded In obviating the 
difficulties which hitherto have rendered this synthesis 
Impracticable The well-known Bodische Anilin- und 
Sodafabrik at Ludwjgshafen-ara-Rhein bus taken over his 
patents and technically perfected the process to such u 
degree that synthetical ammonia will ki all probability 
shortly be placed on the market 

The greater the number of such processes and the keener 
the competition which thev excite, the greater is the 
benefit to the consumer In tbe case I have just men¬ 
tioned, this has an especial significance, as the bulk of 
technical nitrogenous substances are employed In agri¬ 
culture for artificial manures 
In ihe opinion of high authorities, German agriculture 
could easily consume twice, nay thrice, the amount of 
nitrogenous material at present employed for this purpose, 
were only the price to fall to a corresponding degree In 
such a case it is possible that the crops would increase to 
such an extent that Germany could be Independent of 
l foreign countries with respect to agricultural produce A 
task of great national importance has thus been set to 
chemical Industry 

This last dhracess, the synthesis of ammonia, possesses 
the advantage that jio electricity, mereh heat, is involved 
In other words, all that is necessary Is fuel, a commodity 
of which Germany has ample store Furthermore, It Is 
^towbe noted that the cost of production depends only on 
■the price of hydrogen, which, together with the Inexpensive 
atmospheric nitrogen, serves as raw material The 
piWUgan of producing hydrogen at a moderate coat has 
already been solved bv chemical industry, owing to the 
great interest recently taken In airships In thU way, the 
tnrth $if the °k! saying Is established—that aff industries 
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affect 00s another, aod that improvements In WOWI 
occasion fertile results In totally remote spheres < 
buch a relation of mutual stimulus obtains j ‘ 
theoretical chemistry and the production pf j _ 
production of gold, allver, tad copper has 
simplicity to an extraordinary dkm§ by the 
of electrochemical methods We study, 
alloys, und the perfecting of Inexpensive m .. 
permg metals hitherto obtainable poly with 
as chromium, tungsten, manganese* vanadium, *m T 
talum, has been of Immense benefit to die steel and eledtpp- 
technical Industries 

Not to omit the latest productions of these industries, .1 
here show you a new sort of iron, the so-called “aleWrW- 
lytlc iron " This Is prepared by the Uagbcfo-PfSOA* 
hauser factory in Leipzig by a process dev Ml by Pp 
F ranz Fischer In the laboratories of the U pi varsity j 
Berlin, In which process the iron is deposited from a al 
tion of an iron salt by am electric current. Yog ttf 
before you In the form of extremely tough plates, react 
a thickne** of 5 mm , which may readily be rolled 
drawn into wire The bright surface is not duo to * 
polUhlng, the metal befog detached In i£ls state from 1 
electrode Here you see a seamless ipn tube coiled u 
wrptnrine fashion, which was deposited In the same war 
upon a leaden core 

rhis Iron is distinguished from allnotber commends 
variety of iron by its extraordinary purity, In consequent 
of which U possesses distinctive physical properties In 1 

I mrticular, It is much more rcodUy magnetised, and lose* 
U magnetism far more rapidly than other kinds of iron, 
this property rendering it especially suitable for electro¬ 
magnets Thu. electromotor before you, of ordinary 
design, formerly developed 05 horse-power, but 00 re¬ 
peating the original electromagnets by those constructed of 
electrolytic iron, the efficiency has risen to 115 horse¬ 
power This new iron should therefore be of the greatest 
importance In the construction of electromotors 

Our present-day material civilisation is to a great 
extent founded on the rapid utilisation of the fossilised 
combustibles anthracite aad brown coal But posterity 
will not fall to reproach us with having grievously 
squandered this valuable material, for in the coovernorv 
of the heat of combustion of coal into energy In the 
ordinary way by means of steam engines, more than 
H5 per cent <of the work potentially contained in the coal 
is lost This loss, however, may be appreciably Mooed 
bv suitable chemical treatment of the coal. If the oaal 
be first converted Into combustible gat—so-called power 
gas—and this then consumed in a gas engine, the output 
of useful power is treble that developed in a steam engine 
Valuable Dt e-products—ammonia and tar—can, moreover, 
be recovered, and, indeed, the methods hitherto employed 
for the production of power gas are in many respect* 
capable of Improvement I therefore deem It possible that 
at some time special institutes will be founded in the 
centre* of the coal districts—perhaps under the auspices of 
the Kal ^r-Wllheim-GeseHschaft—where these important 
pFoblemn can be Investigated with the aid of all the 
methods known to science. 

Fossilised combustibles* which owe their origin to the 
vegetable kingdom, form * connecting link between 
mineral and organic substances Organic chemistry sur¬ 
passes inorganic chemistry in variety of methods and pro¬ 
ducts to the highest degree Small wonder, for It embrace* 
all those complicated chemical bodies whkh .occur In 
animal and vegetable life The number of organic tub- 
stances accurately Investigated may to 4 *y be estimated *< 
the huge figure of ijotooo, and every year eight or din* 
thousand more are added to the list We may thereto* 
reckon that at the dose of this century organic ChemMy 
will comprise the entire gamut of substances found kt the 
animal and vegetable kingdoms 
This rapid Increnae is wholly due to organic Jyntf taa l ft 
From the few elements occurring In organic chan g stry, »f 
which carbon predominate*, alt these compounds arejtptlt 
up, much as an architect produces the most diverse* edteMj 
from the same 
Svnthesis ii 

It was born _ . _ ._ „ .. _ _ 

bv the svmhrtical production of urea by Friedrkh 
Wfihler. Jt has, pomover, fopnd Its peatest flfM W 


a an architect produces the most averse* 
tine fqrm of brick. J 

in organic chemistry Is an dtsoriag T 

1 eighty 4 wo years ago In thewtisdul ujlltenjnr 
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standi nb longer In fear and 
tomtltuem* of the living 
Ate fact by discussing the 
‘‘ffUaating In organic bfe 
Ad the proteins The 
•fit At back as two genera- 
The first synthetical 
the 
for 

cal up aftalbuinlnou* substances have 

. bisMT^Warkad our M *« Sri tea years in the laboratory 
d# the UiOvdrritr ^ thia'^dsy . I am therefore able to 
A** ye* one of these A d du cts It Is the most compli¬ 
cated substance ever sw ft d by synthesis, and has so long 
a MM that 1 do net venture to pronounce it here The 
■moot Is certainly amaff, and, as you wiU perceive later, 
beakers and ftaiks Of tha •scientific investigator are 
' when com pared with the vats employed by the 

to (deal manufacturer. This /dative difference in sue is 
«lt > horns out by the comparative wealth of these two 
tea of man This synthetical protein, like the prepara- 
1 of Or. Hahn, is anything out cheap Ihe starting 
eriala for Its svntheaU cost about 50/ , and tha Labour 
dved in Its preparation must be estimated at even a 
figure. It Mi therefore not at yet made its appear- 
on ths dhilng-table It is, in fact, nothing but a 
nlcol curiosity* But you must bear in mind that what 
to-day a curkmty may to-morrow be of the greatest 
value Chemistry affords numberless illustrations of this 
[ statement. 

Through such things as these proteins, carbohydrate* 
and fats, organic chemistry 11 brought into close touch 
wUK the biological sciences, for the entire metabolism in 
tha living organism is merely a sequence of chemical trans- 
fetn*tfons which these substances undergo Chemistry is 
thus called upon to partake in the solution of the great 
rhjfifet of life nourishment, growth, reproduction, 
heredity, age, and the nt* rdf old pathological disturbances 
of- Ihe normal state It U not surprising that the keenest 
axdvlty exists in these interesting fields of work, and we 
hsty safely hope that provision win be made for biological 
rtetorch In the new Kaiser-Wilhelm institutes 
The example given by the magnificent Institute here In 
Berlin dor the study of the problems of the industries con¬ 
nected with fermentation, in which the results of scientific 
research meet the practical requirements of,brewers and 
distillers, serves to show how fruitful ran be the collabora¬ 
tion of biologists and chemists. This institute has contri¬ 
buted its share to the small exhibition here this evening b> 
a series <4 beautiful mould cultures and yean preparations 
Moreover, chemical and many other Industries have 
derived great benefit from organic chemtstri V few 
examples from recent times will illustrate this fact 
The most widely distributed of all the carbohvdrute* is 
cellulose, of which cotton and linen are entirely composed, 
and which is the chief constituent of wood and plant 
fibres. And what a variety of articles is nowadays manu¬ 
factured from cellulose l Paper, collodion, celluloid, 
■hetograohitei films, smokeless powder, artificial silk, 
grrlflngl hrir, artificial leather 

r Paper, In this era of paper, is not a substance which 
fMttfiss I tv exhibition hereq the same may be said of 
celhilold and collodion 1 httve not brought here samples 
> ol smoke let* powder and the other high explosives derived 
hm ceHufea* P as the Ministry of Education beems a place 
Ir too psacarful for their exhibition But vou see before 
you arelidaPsUk and horse-hair and films in diverse and 
magnificent array gThese come from the works of Furst 
Cipro von Donnensmarck, and nqt to omit mention of 
hft competitors, 1 here show you some photographic filmn, 
manufactured by the Berlin Anihnfabrik, which, unlike 
tha ordinary variety* bum only with the greatest difficulty 
Aft these products have been prepared by Ingenious eom- 
tynatkMs of chemical and njedianical processes To dispel 
boy fates hnpresrion, I most vll you that artificial bilk 
tem hair, in spfai of their striking similarity, are of totally 
dUkrent ow n poehton from the natural products, which are 
l not derived from? cellulose, but belong to the class of 
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tures are so beautifully dyed are, of course, ihe work of 
organic chemistry These belong to the family of synthe-« 
tlcal coal-tAr dyes. Thu subject is to-day so large that 
complete half-yearly courwu at lectures are delivered upon 
it at the universities Hundreds of such d>es are on the 
market, and the value of the dyestuffs produced In 
Germany, the majority of which are exported, approxi¬ 
mates to fifteen millions of pounds sterling 
Of all these dyes 1 shall only mention synthetical indigo, 
because this substance was the moat difficult of aft to 
synches Us, and on the other hand was a great commercial 
sucoess This beautiful crystalline preparation, purified by 
sublimation, hails from the Badische Aniltn- und Soda- 
fabrik It U also manufactured by the dye factory at 
Hochst-om-Maln 

This synthetical product is not only much purer In com¬ 
position and colour than the natural dyestuff, but also 
considerably ton expensive On this account, the cultiva¬ 
tion of the indigo plant m India has diminished to one- 
sixth of the original extent, and will, to all appearances, 
soon disappear altogether 1 Woollen and cotton goods are 
now dyed with German indigo even in Asia, to which con¬ 
tinent a quantity of indigo woith no less than 1,900,000/ 
was exported in the year 1909 
While on this subject, 1 may reFer to the two most 
important colouring matters of animal and vegetable life, 
chlorophyll and Tuvmoglobin The former play* an 
Important part in the chemical process upon which all life 
depends—I refer to the conversion of the atmospheric 
carbon dioxide into sugar, which takes place in green 
leaves under the influence of sunlight The red pigment 
in the blood fulfils in our own bodies the important func¬ 
tion of tr unsporting the oxygen from our lungs to the 
tissues r thus rendering possible that process of combustion 
which forms the bans of our bodily and mental strength 
I here *how to you two specimens of pine rhforophvll, 
one of which U crystalline I owe these rare preparations 
to Prof R Willstattcr, of Zurich, who of recent vears 
has been studying this colouring matter with remarkably 
successful results Haemoglobin has also lately been 
thoroughly investigated in Stuttgart and in Munich, and 
Ihd remarkable conclusion has been drawn from these 
investigations that chlorophyll and hemoglobin are closely 
related This fact thus denotes a species of consanguinity 
between the animat and vtgt table kingdoms This must, 
however, be of great antiquitv— that is to say, to date 
from remote times, when the animal and vegetable 
kingdoms were as vet not distinct 
Of greater commercial importance than the coal-tar dyes 
Is lndlarubber Its consumption Is continually increasing, 
and is estimated at some 70,000 tons yearly, an amount 
corresponding in prlct to about thirtv-ftve millions of 
pounds Vou can therefore readily understand that this 
subject has attracted the attention of synthetic chemist*, 
and for the last nine months one his heard, even in public, 
of attempts to prepare synthetical Induruhher In fact, in 
August, 1909, Dr F Hofmann and Dr C Courelle, 
chemists to the Elherfelder Farbenfibnk, succeeded m 
devising a practical process for it* synthesis The start¬ 
ing material is a volatile, mobile nnd colourless liquid 
termed isoprene,* whtrh in turn can 1* readily synthesized 
from even simpler substances 
This liquid Is converted into mdiarubber merelv on heat¬ 
ing in closed vessels Herr you see a sealed glass tube 
which was originally filled with this mobile liquid Isoprene, 
but now, after heating, contains a jellv-likp mav» of 
synthetical India rubber When thus prepared on a luge* 

scale, it Is somewhat denser and of a light yellow colour, 
as you w*e from this preparation That this product Is 
really India rubber has been definitely established bv the 
scientific investigations of Prof Harries in Kiel, a high 
authority on this subject, who has since independently 
devised another process for the same purpose 
When synthetic chemistry has once taken possession of 
such a field, it is not confined to the particular product 


1 Tha meant work d Moss* sod In* roltrtmm* Km daamttratad tb* 
poMfUlhy of raoos wki g from tbs leaf a yteM of Indigo Incnuad to inch a 
dograi that tba coat of prediction Is reftataly no mow than that of tha 
•ymbadcri product. Furthsrmoro tha oaiaml L Indigo Is atatad by mom 
frathortha to paw certain bongs Impamka which router It mom mhabte 

dd'l&dbaibbcr In iBp by 81 c WUUnmTHdao (C 4 sx 
Ntw, I xr, ■6*)MV 
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occurring In nature, but can bring forth a whole series of 
similar substances You will therefore not be surprised 
when 1 show you other rubber-like substances urtilch have 
been prepared, not from Isoprene, but from similar liquids, 
such as dimethylbutadlene* Such products are termed 
homologues They possess properties closely resembling 
those of Indlarubber, but differ slightly in chemical con¬ 
stitution It is, as yet, not decided which of these synthe¬ 
tical substances forms the most suitable substitute for 
indlarubber The same applies to the far more Important 
question of cost of production But when one considers 
the fate of natural Indigo, of madder, and of other natural 
products, one may hope to see synthetical indlarubber 
gradually enter into successful competition with the 
naturally occurring commodity 

Camphor, which may be placed in the same chemical 
category as indlarubber, is also prepared artificially on a 
large scale The first firm to manufacture synthetical 
camphor was the Chemische Febrile auf Aktlen (formerly 
Schering), of Berlin, but other firms are now following 
suit By this, the camphor monopoh, which the Japanese 
Government was able to establish after the annexation of 
Formosa, was broken down 

Here you see an artificial resin which closely resembles 
amber in its external characteristics, and which, as these 
necklaces, combs, cigar-holders, Sic , show, can be 
employed ax a substitute therefor These articles have 
been placed at my disposal by the Bakelite Company of 
this city, Bakelite being the trade name of this substance 
It Is prepared from constituents of coal-tar by a process 
which, although long known, has been technically worked 
out by the American chemist Baekeland 1 

Synthetic chemistry, In close association with medicine, 
is actively engaged In pursuit of the discovery of new 
medicaments The great amplitude of this subject again 
compels me to mention only a few Instances 

In this bottle you see a white powder—veronal—which 
is a hypnotic largely employed at the present day It is 
In no way connected with the older vegetable narcotics— 
opium, Sic —but is entirely a synthetical product One- 
tenth of this quantity would suffice to send this entire 
gathering into a peaceful slumber But should the mere 
demonstration of this soporific—coupled with this lecture 
of mine—take effect on any susceptible persons present, 
there Is no better remedy than the cup of tea which we 
are to enjoy later, for tea contains a chemical substance 
which stimulates the heart and nervous system This is 
also present in coffee, in which It was discovered ninety 
years ago by Rungc In this country The humorouslv 
inclined discoverer gave to It the name of 11 Kaffeebase, ,f 
which, however, was afterwards changed to the more 
aristocratic “ caffein ” It is an odd coincidence that 
caffein was first synthesised in the laboratory of the Uni¬ 
versity of Berlin exactly fifteen years ago This synthesis 
nas led to its manufacture on a large scale In this bottle 
you see a specimen of synthetical caffein, manufactured by 
the firm of Messrs C F Btihrlnger and Sons, In Mann¬ 
heim It Is prepared In large quantity from uric acid, a 
constituent of guano, but has undergone such a complete 
chemical transformation and purification that it no longer 
possesses the unpleasant characteristics of the raw material 
from which it is manufactured The chemist may there¬ 
fore apply to such substances the remark made by the 
Emperor Vespasian concerning the tax-money which came 
to him from an unclean source non olet (it does not 
smell) 

Pure caffein Is at present employed only as a medica¬ 
ment, though, indeed, in considerable quantity But It 
finds, of course, a far greater application In the form of 
the active principle in tea, coffee, kola, and Paraguay tea 
(maid), so that after alcohol It Is certainly the moat widely 
employed stimulant So soon as organic chemistry 
succeeds in the entirely possible task of synthetically re- 
aproduclng the aroma of tea and coffee, there will be 
iKrthing to hinder the artificial preparation of these 
beverages. and when the Minister of Education Invites to 
JS° tt ; l * brate th * Mtleth anniversary of the 
Kalser-VVithelm-Gesellschaft, the repast, I hope, will 
consist of synthetical tea 

Organic synthesis is not limited to vegetable products 

fidsartstaaoi 1 mMspsadsatly 
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only, but embraces squally faarkssfar Subfti 
origin An instructive staippfo of maj 
remarkable compound (adrenalin) wfMilt 
own bodies in tne suprarenal gland s*aftd. whioh, 
important part In the reguJitton af Jfee blood 
Shortly after Its isolation In admire con di tion 
glands, Dr F. Stole, chemist to {fee dya factory 

was able to synthesise ft from constituents of_ 

This synthetical product baa now been p la ced # jgto 
market by the Hochst firm under* the fiatxte of 
renin " A very dilute solution of |hU substance caenii^a 
powerful contraction of the blood vetfels, and conae gfe a rtt 
dispersal of blood from the tissues. A akin surface weft 
charged with blood—as , m for instance, a red n ot e a 
instantly rendered quite pate on painting It with such si 
solution Unfortunately, the colour la not evenly 4 ^' 
charged, owing to the »verylng permeability of 1 * 
epidermis, and as the action of the drug soon ceases, w 
return of the original redneif, adrenalin Is not suitable 
a cosmetic. On the other hand, It finds most uf 
application in surgery, as by its means certain Lndt 
can be made without lots ofrblood, this Is found part, 
larly convenient for operations on the eye, mouth, a* 
nose • 

The factory in Hbchst, which has placbd at my dlsposa 
this preparation In the numerous forms which you set 
before you, has also contributed several samples of the 
new arsenical remedy originally known as 44 Ehrlich- 
Hatn," but now as 44 Salvarsan " If you are desirous of 
knowing more about It, 1 must refer you to the mare 
authoritative knowledge of the discoverer, Prof Ehrlich, 
who is at present in our midst 
Flora's fairest children, the sweet-scented flowers, qiuit 
also submit to competition with synthetic chemistry The 
scent industry has received u powerful impetus from 
synthesis, and yearly turns out in Germany alone goods 
of the value of more than two million pounds, I shall 
here show you only a few of the numerous products This 
bottle contains lonone, an artificial violet-scent discovered 
in the laboratory of this University by the late Prof F 
Tiemann, and manufactured by Messrs Haarmann and 
Reimer in Holzminden The contents of this bottle would 
be suffuient to envelop, not only the Ministry of Education, 
but the entire avenue 44 Unter den Linden ** In an«atmo- 
sphere of violet perfume, for the osmophoric value of these 
substances Is ^extraordinarily high 

In contradistinction to the simple lonone, the majority o* 
the natural odours of flowers ore due to complex mixture* 
of different scents These, nevertheless, have been 
successfully reproduced Among the scents here displayed 
ore hly-oMhe-valley, mock-orange, lilac, tuberose, and, 
finally, the greatest achievement, synthetical attar of rows. 
Although the natural oil from roses contains about twenty 
different odorous substances, the chemists of the scent 
factories at I<eipzlg (Heme and Co , bchimmel and Co.) 
have succeeded after laborious research in Isolating all 
the components, synthesising these, or preparing them 
from less costly oils, and then reuniting them In the proper 
proportions It now requires a most sensitive nose indeed 
to distinguish the synthetical attar of roses from the 
natural product , 

1 only hope that the nobh patroness of twees, her 
Majesty the Empress, will not take amiss this intrusion 
of chrmical synthesis upon the monopoly hitherto held by 
her favourite flowers Perhaps she will regard It more 
favourably If your Majesty will be so kind as to present 
this synthetical product to her Majesty as a humble offer¬ 
ing from chemical industry. 

These examples show me success which has followed the 1 
encroachment of synthetic organic chemistry in nature's 
domain What t nave already said U sufficient to prove 
that chemistry, as well as all natural sciences, is the-trap 
field of unlimited possibility The Kdper-WUheln* IfiMl- 
tutes are henceforth to take part In the expansion of tide 
field and the appropriation otthe treasures hidden therein* 

It Is, of course, not to be expected that they will entirely 
supplant all the older edentinc institutions We of rap 
older institutions do not feel by any means so we*J< Mu 
willingly to aDow such an event to occC\ On the 
trary, we shall exert our best energies to oftifttaln a hm-~ 
competition with the younger Institutes This wilt SftrVe 
to keep both side* fresh and active. » 
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But there tan be do doubt t|et these godchildren of the 
German Emperor will In the healthy air of the Grunewatd 
•ooq develop great atrength from the liberal nutrition sup- 
ptkd by their patrons, and frow up Into renowned centres 
of jssoarch. d 

we may therefore ooqndentW hope that In later yean 
the foundation to-day 0 the Kalser-Wilhelm-GeselUchaft 
frill be reghrded as fn unmixed blessing to scientific 
research in Germany 
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UNIVERS1TV AND ttDUCATlONAL 
INTELLIGENCE. 

Cambridge. —It U proposed to alter the regulations for 
diploma of agriculture so as to ensure that agricultural 
% rakiogy shall be one of tlfc • compulsory subjects for 
ii of the diploma ezamention It Is also proposed 

ft* abandon the present method of grouping the subjects, 
Wltjthat in part 1 of the dlpAcna examination a candidate 
7 4 has obtained honours in the natural sciences tripos 
<Ufj|l be excused chemistry if he has passed chemistry in 
Hattripos, botany If he hii passed botany in the tripos, 
fjbA 2oology if he^as passed either zoology or physiology 

if Mr H Maxwxll-Lxfroy, Imperial entomologist for 
Jfndla, will give the Inaugural lecture of his course on 
entomology at the Imperial College of Science and lech- 
nology on Thursday, March 3, at 5 p m 

Prof V H Blackman, who sinco 1907 has occupied the 
chair of botany in the University of Leeds, has been 
appointed to the professorship of plant physiology and 
pathology at the Imperial College of Science ana Tech¬ 
nology at South Kensington Hjs will take up his new 
duties at the beginning of July 

Oh several occasions we have directed attention to the 
useful work done by Prof Perry, FRS , through his 
system of bursaries, which he established at the Royal 
College of Science m 19*2 with a contribution of tool 
from the Drapers' Company The bursary fund was 
established particularly for the benefit of national scholars, 
but the scholarships held by these students have now been 
Increased in value sufficiently to render Prof Perry's 
bursary fund unnecessary A final balance-sheet dealing 
with the period between July 17, 1908, and January 24 of 
rile present year, has been published in the current issue 
of Tbs Phoenix, the magazine of the Royal College of 
Science and Royal School of Mines During the years 
since Prof Perry inaugurated the scheme, the sum of more 
than 1600I. has been disbursed to students needing Judicious 
assistance In a tactful way We have reason to know that 
It is seldom that such a sum of money Is spent with so 
great an advantage to the beneficiaries 
The successful students of the City and Guilds of London 
Institute received their prizes from the Lady Mayoress at 
the Mansion House on February 17 On this occasion the 
honorary secretary of the college, Sir John Witney, 
announced that the name of the City and Guilds Central 
Technical College will be cbahgpd to the City and Guilds 
Engineering College, and 11 such will constitute the 
engineering department of the Imperial College It will 
be managed by a delegation representing the City and 
Guilds Institute, the Imperial College, and tho Goldsmiths’ 
Company After the distribution of prizes, Dr R T 
Glaaebrook, #FRS, director of the National Physical 
Laboratory, delivered an address on the interdependence 
of science and induRry He said the agencies at work in 
London applying atience to the wants of Industry included 
tha University colleges, the polytechnics, and the technical 
e ch boH. He asked, Is It not possible to conceive some 
scheme by which Ae labours of such agencies can be 
ootfltfnated and linked up with the Imperial College as a 
centre where the atari and students win be free to conduct 
Investigations, and, through these, to learn new 
1? Under such a sthenic the Imperial College would 
first, the Central Technological University for 
and than for the Empire. * A body like its 
nlng bqdy, Modified so as to Include representatives 
. other IntfRutloos, forming with It the technological 
of the University In London, would become the 
dl of die faculty |f® put forward the following pro- 
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positions —(1) that a combination of the technoLogicab 
departments of existing institutions and schools Into an 
Independent technological faculty is necessary, (a) that In 
such a faculty a definite value should be given to technical 
education In each London school, and (3) that the techno¬ 
logical faculty should confer degrees under conditions to 
be Uud down by the faculty 

In the French Chamber of Deputies on February 16, M 
Maurice Faure, Minister of Public Instruction, summed 
up the discussion on the estimates lor his department 
rirom the report by the Paris correspondent of Tn* Times, 
we learn that, with reference to higher education, M 
Maurice Faure said that the French universities, which 
are autonomous, thanks to the legislation of 1896, and 
have been endowed by the State with foundations amount¬ 
ing to more than 1,000,000!, are keeping pace with modern 
requirements, and ore extending their Influence abroad os 
well as at home New laboratories are being erected by 
the Sorbonne in the Rue Saint Jacques, the University of 
Nancy has opened an electrotechnical institute, at Grenoble 
there Is now a new paper-making school, at Lyons a new 
chemistry school, at Lille various new mining courses, at 
Dijon an agricultural and cenologlcal Institute, and fresh 
technical subjects have been introduced into the curriculum 
at Toulouse, Caen, Rennes, and elsewhere Foreign 
students are being attracted in increasing numbers, and 
abroad there have been established French institutes at 
Florence and at Madrid, which are respectively affiliated 
to the University of Grenoble and to those of Bordeaux, 
loulouse, and Montpellier The foundation of similar 
institutes Is contemplated at St Petersburg under the 
auspices of the Sorbonne, and at Constantinople under the 
auspices of the University and City of Lyons The crea¬ 
tion of a chair of colonial history in Pans has been pro¬ 
posed by the Budget committee, and the faculty of medi¬ 
cine Is to be asked to consider a proposal in favour of the 
foundation of a chair of climatology and mineral hydro¬ 
logy, the cost of which the various French spas and 
watering-places have offered to defray In the secondan 
schools, the paramount claims of purely scientific studies 
*has boon recognised in accordanco with modern require¬ 
ments 

The third annual meeting of the Old Students Associa¬ 
tion of the Royal College of Science, London, was held 
at the college last Saturday, the president, Sir Thomas H 
Holland, FRS, presiding Sir Alexander Pedler, FRS, 
was elected president for 1911, and Mr T Ll Humber- 
stone and Mr A T Simmons were re-elected secretary 
and treasurer respectively A draft report, prepared by a 
special committee, for the Royal Commission on Uni¬ 
versity Education in London, was considered and adopted 
In the evening, the third dinner of old students was held 
at the Criterion Restaurant, about ninety being present 
Prof Edgeworth David, FRS, an old student of the 
college, in proposing the toast of the Royal College of 
Science, referred to the request of the association for the 
representation of old students on the governing body of the 
college It was, he said, the academic thing to do, for 
no one could better appreciate the needs of a college than 
the men and Women who had graduated there The prin¬ 
ciple was recognised throughout the universities of the 
world, and had been adopted with marked success in his 
own University of Sydney Mr William Burton, In reply¬ 
ing to the toast, expressed the hope that better provision 
would In the future be made for the financial and social 
needs of the scholars attending the college The chair¬ 
man, Sir Thomas Holland, in responding to the toast of 
the Old Students Association, proposed by Mr G T 
Holloway, referred to the adoption of an academic costume 
for associates, which, he said, secured the definite recogni¬ 
tion of the college But, in maintaining the rights of the 
college and the interests of the association, he urged old 
students not to forget that they belonged to a larger college 
in which other Interests were represented The associa¬ 
tion were Indebted to their governors for the sympathetic 
way In which they had met the demands of members 
Sir Alexander Pedler, FRS, the new president of the 
association, proposed the toast of the Guests, for whom 
Dr A D Waller, FRS, replied 

Jn reply to a question In the House of Commons last 
wfiek k the Home Secretary stated that the Pharmaceutical 




5°4 


NATURE 


[February 23. 1911 


Souctv is considering certain questions conqpcted with 
the educational curriculum of pharmaceutical chemists and 
of chemists and druggist* witti tht view of framing bye- 
la>s in pursuance of the power* vested in them by the 
Poisons and Pharmacy Act, 1908 At the present time, 
candidates for the qualifying examination in pharmacy are 
not required to undi rgo a systematic course of instruction, 
and it is no part of the duty of the society to inquire how 
or where they were educated In the absence of a com 
pulsory curriculum, “ cramming ” is very prevalent in 
conmction with this examination, the result being a high 
percentage of fnlures Thus last year out of 10J7 candi 
dates who entered for tht ex munition, 610 were un¬ 
successful Before actually proceeding to frAmr bvc laws 
the council of the society has drifted a scheme which his 
been submitted to pharmaceutical associates in dll parts 
of the country nna to the principals of schools of phar¬ 
macy, with the objict of Minting expressions of opinion 
on the matter The draft scheme suggests that thf 
exam in it ion he divided into two parts and that 1 candi 
date d«Mring to 4 ntf r for the inltrmedi ite examination 
shall produce evidence that subsequent to pissing the pro 
limmar\ examination and being registered as a stuck nt he 
has nttendtd in 1 teaching nstitution approved In the 
council not fewer than lectures in botan> 100 ltiturcs 
in rhemistrx ind 25 lit lures in phvsics and has done. 
7 % hours' work m practical lx 1 inv and 300 hours’ work 
in prat tic a! chemistrv As to the final examin ition it is 
proposed to requne ondidat* s— who must have been 

ingagtd for thirr vears in tht ordinary work of ph irmari 
under thf supervision of 1 phitniiusl to product rvidint 
of hiving itt nd d at a r ognistd institution 60 letiures 
and d mnnstr Uions in mittni me dux 30 lectures in ph ir 
maev and 20 Jutuirs in dispensing and prostnplion F it 1 n 
Mil of hiving Honr 200 hours uoik in pi ictic il plnrimcv 
ind foe hour* work in praitii il dispensing Th pin 
pnsak have alreg<{v hi on disiuss d bv 1 numb r of 

pharm lusts' associations an! div igenf opinion** hav b en 
expressed Whle somr ir in f ivoui of ulopting the 
scheme others ir pi easing mor espei ills for 1 modi fu i t 

nn of thar pirt of tl pi iposed uriitulum nhuh pn 

c des the mtPtni rint xanim it on and th oincil is 
b mg urged to consid r th idvisalilitv of imptinc 1 the 
ccrt fie itrs f olh r \ muni 1 1 o h s in li 11 of th intei 

m dnt examin ition 
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Ravel Society, February 16 —SirArchibald Geikie, K C B , 
president in ihi cha r — \\ Romonhaln and S F 
Arohbutt Ih constitution of tlu allms of iluniinium 
and zinc In connection with researches on light iIlo\s 
cuncd out on beh ilf of Iht \llo>s Rtsenrrh Committii of 
the Institution of Merh mini Tngimers the nuthois hi\t 
studied thf constitution of the VI/11 illovs b\ pvromctru 
ind nmioMopic methods including the stud> of specimens 
iftei piolongid inne ding at definite tcmpeiatures uul ift r 
quenching Th ir suits up r pi sonic d in in equilibrium 
diagram differing matori dlv from thos prtviousl\ put for 
ward I hi puncipal points of difference arc (1) Ihe 
liquidus *ui\ shows 1 sm ill bre ik at 1 concentration of 
#*> p r cent of zinc this bn ik bnng conn led with th 
formation of 1 definite compound of prob ible formul 1 
A 1 7 n fa) Fn allovs under conditions of complete 
equilibrium the oicurrtme of rutcitic erases at a romen 
tr ition of about 7s per cent of zinc ilthough in ordinary 
slowh cooled aMo\s the eutectic 1 in be traced down to the 
\ irtniix of 50 ptr Ctnt /ini fa) Vt a < oncentr ition of 
about 78 per cent of zinc the solidus curve of the illox 
ribes abruptly from the eutectic line fafto* C ) to a lion 
rental line of arrest points at 44^ C This line com 
mences at the break In the liquidus curve ilreadv men 
tionrd md extends to ibout *57 per cent of zinc between 
78 and 40 per cent this line represents the solidus hut 
near 40 per cent the solidus bends upwards towirds the 
m» lting point of pure aluminium The reaction indicated 
bv tfus line of arrest points is the formation of a com¬ 
pound (Al, 7 n,) bv the reaction of crystals of a solid golu 
tion of zinc in aluminium with the residual liquid (4) A 
second horizontal line of nrreat pointb of considerable 
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intensity has been found 4*5<> 0 C in alloys containing 
99 to 35 par cent of zinc xfTheae heat oVUuUon* art doe 
to decomposition of the compound (AljZn,) Ip to two phaaea, 
one of which ib the saturateraohd aoJundh of Zn in Alt 
while the other u practically pve Zn fa) The exiiteoc* 
of a definite compound is indicated, stable only between 
443° C and 256° C , and having!* zinc content Of about 
78 per cent, most nearly represennd by Al s Znj Evidence 1 
for its existence is derived from ftbe termination of the 
eutectic line and the position of maximum intensity of the 
line of heat evolutions jflit mentioned, this fs itrOplitgly 
confirmed by the micro-structures/ which show Jhe com* 
pound in the form of characteristic hexagonal denantea 
when decomposed (at or below 256° C), it exhibit* a 
duplex laminated * pe&rUtic" structure strikingly rt* 
sembling the pearhte of Carbon steel —R WhldSlwgt o s 
The production and proper^s of soft RiJntgrn radiat on. 
Rontgen rays from ordmaryjftmlbs are usually produce! at 
generating potentials of between 10,000 and 100,000 ' olts 
Ft is possible by using u special tube with a very dun 
aluminium window to expemnent wjth rays generafettbat 
•only 1 few hundrid volts Ihe rays i^alr with in this 
papfr wire generated at 1000 to 3600 oplis It has bei|L 
Fpund that suth soft Rontgen rays have much the banq^ 
proptrties is the harder ra\s ubualtv experimented witl 
iluv pioducc. 10msuion in )ir affect photographic plateb t 
ind can exute strondmy ndintions whin incidtnt on solid 
bodies i h ir range in or, however is not m inv centi- 

nutreb (or many purposes A Rontgen radiation is 

sufhn ntl\ defined by 1 knowledge of (1) the total energy 
(2) the pc minting powers in absorbing screens Those 
two properties have then fore h«Mi investigated in some 
dtlul with reference parlii ularlv to tht influence purled 
bv fi) tin mateml of thr antik ithodr fa) th poti ntftil it 
win h the ravs m gemnind I hr anlikathodts us d fall 
niturallv into two groupings —Group A Al Pt Group 
B Vg <_d Cu 1 1 Ni Pb Sb Sn Zn Ihe mti- 
kilhod s of (iroup \ emit se<ondan ndi ition** thos of 
Group B do not I xpcmmnt Induatis that M nuts a 
soft ch ir ictPHstn ridi ition of k/p 580 (in Al) In ordei to 
lrnvi it a common txplantlion of 1 nunihfi of experi 
mmril results it is suggested th it this VI rull ition dis- 
obn\s the law of Rontg n rav fluoresirnte fbtenlly 

jd\ inred by Harkla I 5 rof F Buatloa Fx^nmCnts on 
streamline Motion in Lurvcd piprs In n pip»r on the 
flow of watri in lurvid pipts the author his shown th it 
during th flow of watir thiough a pip< if 1 shangi lb 
m ide from 1 straight to * ver> slightly <ui\ d form thpre 
is in mnpised nsistann to flow whirh is \»rv marked 
it v Jot it us bJow thr 1 ritual veloctu In order to find 
the cause of thf inena&e in risistnmc on ipparatus was 
designed which provides for thf distnbuiion of six variously 
toiouied filamenis of dud wat r mto a gl iss pip< through 
which w iter is flowing The positions of the hlamtnts cm 
lie so irrangfd that in thf pissige of water from A atraight 
to a curved pipe the directions of the stri am lints In any 
pirt of the tub* can bt investigated The experiment* 
show th it the cuivaturc of i filament is less than the 
turvature of that pirt of ihp pipi in which the filament 
is flowing and if the vd(orit\ of flow increases the curva¬ 
ture of the Aliment inrrrMef The filaments impinge on 
the out r wall of the pipe jftd fl ittening into r band* 
follow the surfai of thi pipe ind cross ovei to the inner 
wdj nheie the filaments start again in their path along 
rh*mun sfreim until (if the pipe is suffiri^tlv long) the 
filamt nts again mcc t tht outer wall when the return flow 
along the surface is repeated A filsAient flowing in the 
central plant of the pipe when reaching the outer wall* 
divtdi s into two parts which come together on the Inner 
wall of the pipe thf other filaments flow through the loop 
which is thus formed a filament nof in the central plana 
remains on that side of the plane in which it enter* th* 
curved pipe The experments were extended to ingftf 
pipes tfnd the velocities were increased until turbuleni 
morion wan obtained After flowing through a curved ptff 
or angle vortices Are generated which persist m a con¬ 
tiguous straight pipe ^ 

Challenger Society, Tannery a* —D» or. H Fowler 
the chair —Commander Campbell Ho p vw o r tt i Remarkafc 
displays of phosphorescence in the sea These display# 
took the form a>f raptdtv moving curved band* of lumhw 
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aacence, Mparatid by dark or yxi-luznlnous bands they 
appealed to radiate from a caJre on the horizon, round 
whlctf they seamed to rotate^with Increasing brilliancy 
and velocity. In oat case jMy overtook the ship The 
Writer attributed diem to twatunulatkm of phosphorescent 
organisms by ddo*ippllngw£-G P Farmn The breeding 
seasons of CaUmus mmarchiut Though found over 
much of the North AtUntic, the species is only abun¬ 
dant shoreward of theAsoh*line of 3535 per mille In 
tho ebd of the year a siftaU stock, consisting of the penul¬ 
timate stage V Is founL In eyly March maturity has 
bgeo attained and rapiy reproduction sets In By May 
tauten** shoals are formed, consisting mostly of the 
ybtifigest stages, but with some adults Reproduction 
slackens gradually, and by November has ceased 

Royal Meteorological Society* February 15 —Dr H N 
Dickson, president. In the chair — R Oooko and S C 
llnsOwH Variation of the djpth of water in a well at 
DetUng, near Maidstone, compared with the rainfall 1885- 
1009 This well is on the formation at the foot of 

tne range of the North Downs, 358 feet above sea-level 
its present depth * 1 * 118 feet Weekly plumbings of the, 
water In the weir have been token without interruption 
since 1885, and the authors have compared these plumbing? 
with the rainfall^of the previous week The extreme 
variation of the water-level during the whole period was 
30 feet 3 inches Successive weeks of steady rainfnli 
exercise a far greater effect upon raising the water-Ievil 
than weeks of heavy but intermittent rainfall As a ruin 
the effect of the autumn rains is not felt on thi well until 
the month of December, but the winter rainfall \m netrates 
most readily Following a series of wet moth, a high 
Hmif of saturation is attained, and onn this condition is 
thoroughly established, the water rem 11ns at an almost 
constant level throughout the seasons, exci ss or deficiency 
of ram tauumg very little effect —A W Olaydon J hi 
actinograph—a new instrument for observing and recording 
changes In radiation — K- M Olork New srt of cloudi¬ 
ness charts for the United States 

Luivburoii 

Rofftl fiocletv, January *3 —Prof J C Ewart, F R S 
vice-president, in the lhair —Jomes Ritchie An uito- 
proct&n polyzoqn (Baretifsfn benrdrni) n< w Jo the British 
fauna, with remarks on related species An account was 
given of the minute structure of individu 1K attributed to 
this species, colonics of which, obtannd nt Hull, were 
kept alive under observation for some time 1 he lut< r 
development and the various forms of thih ind rclitid 
species were described, and the conclusion win arrived it 
tnat a redundancy of species and of gmcri Ind been 
established among the ontoproctan polvzoa Some of thesn 
the author proposed to suppress—The following three 
papers were from the Physiological Department of 
Glasgow University —{1) Adam Black A study of 
artificial pyrexia produced by titrahvdro-fi-nuphthvljinini 
hydrochloride Experiments on rabbits were givi n to 
show that the fall of temperature produced by ether 
anjEtthfsla was largely due tojjncrensed Iors of hent, ind 
that it* was prevented if •the fcss of hert were <hc<ked 
It was then shown thktf the ether prevented the develop¬ 
ment of pyrexia under the drug, the conclusion being that 
thp drug acted largely by causing contraction of cutaneouh 
vessel** agd thus decreasing heat loss The changes In 
the protein metabolism under the drug were studied Tn the 
dog, and It wastfound that the disturbance was small in 
comparison with the disturbance produced by fever-pro¬ 
ducing toxins (2) Dr Janie Hamilton M’liroy The 
Ihdependenre of the peripheral neurons of the retina The 
nature of the neurons having been considered, the results 
of a series of experiments upon section of the optic nerve 
upon these neurons were described, and It was shown 
1 that the peripheral neuront 4 avlng their cells Jn the inner 
and outer nuclear layers preserve their Integrity for at 
least nine months after section of the nerve On the other 
hand, another series of experiments showed that in aseptic 
l autolysis the^peripheral teurohs dlslntegraied rapidly and 
af an earlier mfe than the neurons of the ganglionic layer 
—(3) Dr Wilnkmlnk AM A description^ the cerebral 
cortex of th$ guinea-pig The histological examination of 
the cerebral cortex showed the presence of five types of 

HO. 2156, VOL. 85] 


cerebral lamination The area, m which the lamination 
indicated a motor type of cortex, lay in the posterior half 
of the cerebrum, and was surrounded by sensory zones 
Electrical stimulation supported the conclusion come to 
through histological investigation as to the position of this 
motor area Consideration was given as to the signifi¬ 
cance of this special type of cerebral topography 

Paris. 

Academy of Sciences, February 15 —M Around Gander 
in the chair —C Qulohard The deformation of quadrics 
—M Oosiy The periodic structure of the magneto¬ 

kathode rays A further investigation of the fnngee 
described in an earlier paper A reproduction of a photo¬ 
graph of a set of fringes is given According to the 
electron hypothesis of these phenomena, the figures 
described would be the caustics of the trajectories oT the 
electron*, and the experimental results are not inconsistent 
with this vievr—I^ecoq do BoloBsuidimn lhe dehydra¬ 
tion of salts It has been stated that there are no examples 
of salts, containing more than one molecule of water of 
crystallisation, losing a single molecule of water to form 
n lower hjdratr Examples are given from the sulphates 
of copper, iron, cobalt, magnesium, zinc, and nickel dis¬ 
proving this start mi nt V iul Bab*tl*r and A Malik* 
Diretl esterification by cat'll} ms Lhe preparation of 
benzoic esters If 1 solution of benzoic acid in an alcohol 
U vapourised, und the vapours passed over a column of 
oxide of thorium heated to 350° C , a nearly quantitative 
yield of the corn s ponding Ixnzou < ster is obtained lhe 
ben/oates of ethyl, propvl, iM>butyl, isoamyl, and allyl 
, h ive Im 1 n prepired 111 this mnnner—C E Guillaume y|faB 
I elected a corresfKMidant for the sution of ph>8ica in the 
I plice of M Van der \\ Tils, eleclid foreign associate — 
1 Pnul Di*i%** Sera s of polynomials and the singularities 
1 of analytical functions—N Baitykow lhr theory of 
, ih irm tr nsficb and Us appJiotions—i'ierre Wflu The 
I magmrudi of nngmton deduicd from the coefficients of 
1 magnetisation of solutioiih of iron h iltq Th^ mean figure, 

I 1122 1, is practu illv id< ntitil with lhe 1123 ^ deduud from 

• iKpernnints nndt it l « yden on the im t ils thcnisi lvi a In 
liquid h)drogin — A H*nrlot AdhfMVit} \\ hr n Two 
strips of brown gold in h« ifid within llu ilinits of 
tiinpir ilurr of their transform ilmn into ordtnan gold, 

| and thi strips ire allowed to uhik in rnnljLt, they 
1 bccoini soldi red to e i< h otlv 1 Du conditions under 
j which tills phenomi na likns pi hivi hi t n i xpciiment- 
, illv studied, ind the results ire given in detml —A Bunts 
j md J MJnf uln (ontnbuiion to 111 # study of the ultra- 
vtoh t ladiations An account of the mech uncal, phjsical, 
ind clicnmil 1 Hects of ultri-violit light ihi «ctmo org inic 
1 substmeeb — J BomIII Tin ulnuuns of n 11 lions m 

• g im ous-ltquid svstrms — Dmiel B*rth*lot and Henrv 
I Q*ud*ehon I hr companiivt 11 linn of th< ultra-vmh 1 
I rays on organic compounds pt^scssing lini ir and cube 

' strurtun The study of mineral salts in aqueous solu- 
1 tions It has bet. i shown in eirlw r p ip m lint fnU\ com¬ 
pounds are decomposed with evolution of gis untfpr tfie 
action of the ultri-violet ravs 1 ht in ltmcnt in 1 similnr 
m mill r of a Rents of arum llu d<nvjti\es Ins given 
throughout neg itive results, no thitngt Is rffetled —R I 
Kspll Some nrw anhydrous sehnitts—A V*rn*ull lhe 
prtpiration of the blaik enamel of the Itdo-Greek 
potteries The secret of the pnpirulion of this fine 
enamel has been lost, and mimeroiis itumpts to reproduce 
it in current times havi bst n unsui 1 (ssful The author 
finds that the use of finch divided nn talliL iron m the 
coating gives a blmk resi mbhng that of the nncienh 
potter} —Marcel Os wald The action of heat upon silver 
nitrite—J B. S*fid*r*n» Kt tones d< rived from phcnyl- 
propIonic add Mixtures of phenv Ipropionlc ncid and ft 
fatty acid, passed over a rolumn of thorin at about 460° C 
give three ketones, Lhe two sjmmetrlcal ketones derived 
from the phcnvlpropionn and fatty acids singh, nnd the 
mixed ketone A description is given of several new 
ketones prepared bv this method —Charles Moursu nnd 
Am and V*l*ur The preparation of isosparteine The 
artlon of methvl iodide on this base — M Orlgws r d Two 
new methods for the synthesis of nitriles Chloride jof 
cyanogen or ryonogen itself reacts with organo-magneslum 
cocnpountki, giving nitriles, the necessary condition being 
that the magnesium compound should he added drop bv 
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drop, and never be m excess ■—Marcel Duberd Remarks 
on the c Unification of the genus Slderoxylon —J Qrsslsr 
end L tout* The phenomena of the conjiqgotlon of the 
chromosomes at the prophase of the first reducing kinesis 
—Raoul Isysw Experiments made at Mt Blanc In 1910 
on gastnc secretion at very high altitude The experi¬ 
ments were madq on a dog, on a showed that the quantity 
of gastric juice secreted in a given time, the feeding being 
maintained constant, diminishes in a marked manner 
during a stay at a high altitude. The total acidity Is 
only slightly diminished under the same conditions* The 
genom iMtfvity of the gastric juice Is also glowed down 
The bearing of these results upon mountain stetypte Is 
dtsouflMfcuTC AfvflhM The action of the ultra-violet 
rays upon diastases Eight diastases were studied, end oil 
of them were more or less rapidly attenuated by the radia¬ 
tions passing through quartz and arrested by glass — 
Samuel Llfotitta The sonorous reproduction of a periodic 
curve —A Oents and^G* Vasty The experimental repro¬ 
duction of acephalous Lepidoptera —E Rsubaud Bio¬ 
logical studies on the Glossma of central Dahomey — 
H OoutlSre The elloblopgs of bathypela^Ic crayfish — 
Fernand OuSgus| t Cladoqpqrlan mycosis In tnan 
Details are given Of a* diseased condition In man cOOsed 
by a fungus of the genus Cladosponftm, the first example 
of a pathogenic action of a iqember of this genus t-R. 
Robinson The hcterotoplc thdbry in pathology —Lbuls 
O n ntll The formation of the emith Riffian isthmus —Ph 
Ng fls The existence of the Trias and Cretaceous on 
Mount VoidlaR In the north of the Peloponesu* 
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